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Society for Reproductive Investigation
Dear Colleagues,

We are pleased to announce the upcoming 67th Annual Meeting of the Society for Reproductive Investigation (SRI), March 10 – 14, 2020 
in Vancouver, BC, Canada. The theme of the 2020 is meeting, “Translating Reproductive Science to the Bedside.”

With Irina Burd, MD, PhD, as Program Director, we have developed an outstanding program that includes Presidential Distinguished 
Lecturers, a New Investigator Plenary, Oral Sessions, Invited Mini-Symposia, Invited Lunch and Learn Symposia and a Hot Topics 
Plenary. Moreover, the 2020 Program is packed with several career development sessions and networking opportunities, such as the 
Career Development Workshops, including a new Grant Writing Clinic; New Investigator, Early and Mid-Career sessions; and the  
popular “Connection Corners.” This year, the Diversity, Equity and Inclusion Forum has been placed on Thursday, over the lunch hour, 
giving all delegates the option to attend. Of course, your very own SRI Band, The Featles, will be back for their Canadian Tour!

The meeting will feature exciting and inspiring presentations by leading scientists. Our first Presidential Distinguished Lecturer will be 
Joan A. Steitz, PhD. Prof. Steitz is the Sterling Professor of Molecular Biophysics & Biochemistry at Yale University. She is  
internationally recognized for her work in discovering and establishing the structures and functions of non-coding (nc)RNAs in vertebrate 
(mostly mammalian) cells. In 2018, Prof. Steitz was awarded the Lasker-Koshland Special Achievement in Medical Science Award not 
only for her leadership in RNA biology, but also her dedication to scientific training, as she has trained almost 200 scientists either as 
postdoctoral fellows or PhD students. Prof. Steitz will be speaking on March 13th at 8:00 a.m.

Our second Presidential Distinguished Lecturer will be Janet Rossant, CC, PhD, FRS, FRSC. Prof. Rossant is a Professor in the  
Department of Molecular Genetics, University of Toronto. She is internationally recognized as a trailblazer for her work on cell fate in  
embryo development and stem cells. Her research has opened new vistas in reproduction. Prof. Rossant has received numerous 
awards including the 2007 March of Dimes Prize in Developmental Biology, and is an inspiration and mentor to many scientists in the 
field of reproduction. Dr. Rossant will deliver her presentation on March 14th at 8:00 a.m.

Furthermore, for the first time, the SRI meeting in Vancouver will host the Annual March of Dimes Prize in Developmental Biology and 
the Agnes Higgins Award. The March of Dimes Developmental Biology Prize recipient will be named in March 2020. Past recipients of 
the March of Dimes Prize in Developmental Biology include highly distinguished scientists that have transformed their fields and several 
have later become Nobel Laureates. The recipient of this prestigious award will deliver a presentation at the 2020 SRI meeting on March 
12th at 8:00 a.m. The recipients of the Agnes Higgins Award will also be announced.

The SRI will offer several travel awards for the Annual Meeting. All awardees will be acknowledged during different sessions throughout 
the Annual Meeting.

The 2020 Annual Meeting will be held in Vancouver, BC, Canada at the Vancouver Convention Centre.  True to the nature of our Society, 
the 67th Annual SRI Meeting will be highly collegial and provide a forum for outstanding science and the opportunity for fruitful global 
networking. On behalf of the SRI Council, Program Committee, and Staff, I invite you to attend the exciting meeting we have planned 
and connect with your colleagues and friends in SRI!

Yours, 

Jim Segars, MD        Irina Burd, MD, PhD
SRI President, 2019 – 2020       SRI Program Director, 2020

     



iv

Society for Reproductive Investigation

Executive Council
March 2019 – March 2020

President
James H. Segars, MD
Baltimore, MD, USA

President Elect
Nanette F. Santoro, MD

Aurora, CO, USA

Secretary Treasurer
Ian Bird, PhD

Madison, WI, USA

Immediate Past President
Murray D. Mitchell, DPhil, DSc

Brisbane, QLD, Australia

President Nominee
Carole Mendelson, PhD

Dallas, TX, USA

Secretary Treasurer-Elect
Paul J. Rozance, MD

Aurora, CO, USA

Council Members
March 2019 – March 2020

Stephen Matthews, PhD (2020)
Toronto, ON, Canada

Thomas Jansson, MD, PhD (2021)
Aurora, CO, USA

Ayman Al-Hendy, MD, PhD (2022)
Chicago, IL, USA

Sam Mesiano, PhD (2020)
Cleveland, OH, USA

Asgerally T. Fazleabas, PhD (2021)
Grand Rapids, MI, USA

In-Training ad-hoc Council Member
Floor Spaans, PhD

Edmonton, AB, Canada
Amy P. Murtha, MD (2022)
San Francisco, CA, USA

Program Committee Members
Program Committee Chair

Emre Seli, MD
New Haven, CT, USA

Nanette F. Santoro, MD
Aurora, CO, USA

Thomas Jansson, MD, PhD
Aurora, CO USA

2020 Program Director
Irina Burd, MD, PhD
Baltimore, MD, USA

Floor Spaans, PhD
Edmonton, AB, Canada

Bo R. Rueda, PhD
Boston, MA, USA

2021 Program Director
Dineo Khabele, MD

Kansas City, KS, USA
Leslie Myatt, PhD FRCOG

Tigard, OR, USA
Sarah England, PhD
St. Louis, MO, USA

James H. Segars, MD
Baltimore, MD, USA

Charles Ducsay, PhD
Loma Linda, CA, USA

Ayman Al-Hendy, MD, PhD
Chicago, IL, USA

SRI Administration
Executive Director

Anne N. Krolikowski, CAE
Tel. (414) 918-9888

Email: akrolikowski@sri-online.org

Meetings Manager
Michelle Holm, CMP

Email: mholm@sri-online.org

Associate Executive Director
Leah Miller

Email: lmiller@sri-online.org
 

Administrative Coordinator
Ciera Arias

Email: carias@sri-online.org
 

Program Manager
Morgan Derby

Email: mderby@sri-online.org
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Year President
1953+ William J. Diekmann
1954+ William J. Diekmann
1955+ Ernest W. Page
1956+ Nicholas S. Assali
1957*
1958+ Allan C. Barnes
1959+ Russell R. deAlvarez
1960+ Louis M. Hellman
1961+ James T. Bradbury
1962+ Leon C. Chesley
1963+ Charles E. McLellan
1964+ Roger B. Scott
1965+ Jack A. Pritchard
1966+ Ben M. Peckham
1967+ J. George Moore
1968+ Charles H. Hendricks
1969+ Andre E. Hellegers
1970 Edward J. Quilligan
1971+ Joseph Seitchik
1972+ T. Terry Hayashi
1973+ William M. Paul
1974+ C. Donald Christian
1975+ Walter L. Herrmann
1976 Robert B. Jaffe
1977+* Kenneth J. Ryan
1978+* Paul C. McDonald
1979+ Thomas H. Kirschbaum
1980+ A. Brian Little
1981+ Pentii K. Siiteri
1982+ Samuel S.C. Yen
1983+ Lawrence D. Longo
1984 James C. Warren
1985+ William N. Spellacy
1986 Roy M. Pitkin

Year President
1987 Edward E. Wallach
1988+ Daniel R. Mishell, Jr.
1989+ Howard L. Judd
1990+ Carl J. Pauerstein
1991 Norman F. Gant, Jr.
1992 Frederick Naftolin
1993 W. Ann Reynolds
1994+ Gary D. Hodgen
1995 Alan H. DeCherney
1996 Anne Colston Wentz
1997 James M. Roberts
1998 Rogerio A. Lobo
1999 Joe Leigh Simpson
2000 Eli Y. Adashi
2001 Jennifer R. Niebyl
2002+ Sherman Elias
2003 John R.G. Challis
2004 Jerome F. Strauss, III
2005 Steven G. Gabbe
2006 Gerson Weiss
2007 Linda C. Giudice
2008 Charles J. Lockwood
2009 Felice Petraglia
2010 Leslie Myatt
2011 Robert N. Taylor
2012 Stephen J. Lye
2013 Sarah L. Berga
2014 Kelle H. Moley
2015 Serdar Bulun
2016 Hugh Taylor
2017 Yoel Sadovsky
2018 Sandy T. Davidge
2019 Murray D. Mitchell
2020 James H. Segars

*No Meeting
+Deceased

Presidents’ Page

Society for Reproductive Investigation
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Society for Reproductive Investigation

SRI WOULD LIKE TO THANK THE 2020 ABSTRACT REVIEWERS

Jorge P. Figueroa
Valerie A. Flores
Nastaran Foyouzi
Martin G. Frasch
Henry L. Galan
Esha Ganguly
Haijun Gao
Lu Gao
Robert E. Garfield
Caroline E. Gargett
Stephanie L. Gaw
Jitu W. George
Jennifer B. Gilner
Sylvie Girard
Dino A. Giussani
Jyoti Goad
Nardhy Gomez-Lopez
Maritza G. Gonzalez
Styliani Goulopoulou
Ernie M. Graham
Michael G. Gravett
Kathryn J. Gray
Erin Greaves
Maureen Groer
Chad A. Grotegut
Damian Guerra
Cynthia Gyamfi-Bannerman
Mikko N. Hallman
Lisa M. Halvorson
Shannon M. Hawkins
Jessica Faith Hebert
Oskari M. Heikinheimo
Karin Hellner
Denise G. Hemmings
Sonia Herraiz
Meghan G. Hill
Yasushi Hirota
Emmet Hirsch
Calvin J. Hobel
Mariko Horii
Iffath A. Hoskins
Hong-yuan Huang
S. Joseph Huang
Carl A. Hubel
Nataliia Hula
K. Joseph Hurt
Nicholas Illsley
Mohamad Irani
Juan C. Irwin
Laura B. James-Allan
Thomas Jansson
Patricia Tereese Jimenez
Joshua Johnson
Helen Jones
Niraj R. Joshi
Lisa A. Joss-Moore
Tu’uhevaha Kaitu’u-Lino
Amanda N. Kallen
Meredith A. Kelleher
Dineo Khabele
Asma Khalil
Ludwig Kiesel
Tae Hoon Kim
Nga Ling Ko
Ramakrishna Kommagani
Seung-Yup Ku
Shathiyah Kulandavelu
Antonio Simone Laganà
Martha Lappas
Shimeng Liu

Jamie Lo
Andrea I. Loewendorf
Adetola F. Louis-Jacques
Stefano Luisi
Daniel J. MacPhee
Ronald R. Magness
Shruthi Mahalingaiah
Mala Mahendroo
Monica Mainigi
Shintaro Makino
Chiara Mando
Adina Maniu
Tracy Manuck
Laura E. Masson
Eugenia Mata-Greenwood
Keiichi Matsubara
Thomas Frederick McElrath
Erin V. McGillick
Ramkrishna Mehendale
Carole R. Mendelson
Ramkumar Menon
Zaher Merhi
Sam A. Mesiano
Torri D. Metz
Eliza C. Miller
Jessica E. Miller
Manju Monga
Molly B. Moravek
Sara Sinha Morelli
Janna Leigh Morrison
Amy P. Murtha
Leslie Myatt
Dean A. Myers
Jenny Myers
Indira U. Mysorekar
Manubai Nagamani
Brenda Fernanda Narice
Linda R. Nelson
Guiying Nie
Christopher J. Nold
Warren B. Nothnick
Perrie Faye O’Tierney-Ginn
Anna Palatnik
Mana M. Parast
W. Tony Parks
Emmanuel Paul
Mary Ellen Pavone
William J. Pearce
Kathleen A. Pennington
Mark Phillippe
Margareta D. Pisarska
Alex J. Polotsky
Robert W. Powers
Eva K. Pressman
Thomas M. Price
Jelmer Prins
Sandeep Raha
Kathryn L. Reed
Susan D. Reed
Jeff Reese
Torsten M. Reinheimer
Elliott G. Richards
Victoria HJ Roberts
Michael G. Ross
Paul J. Rozance
Bo R. Rueda
Yoel Sadovsky
Maria D. Salazar Garcia
Nada Abdelmoneim Sallam
Carlos Salomon

Alessandro D. Santin
Nanette F. Santoro
James A. Sargent
Philippa T. Saunders
Laura C. Schulz
Emre Seli
Blesson C. Selvanesan
Donna R. Session
Dinesh M. Shah
Alireza A. Shamshirsaz
Panicos Shangaris
Jianhua Shao
Julia C. Shaw
Raj Shree
Oksana Shynlova
Robert M. Silver
Malgorzata E. Skaznik-
Wikiel
Donna M. Slater
Roger Smith
Michael J. Soares
Dorothy K. Sojka
Anna Sokalska
Robert J. Sokol
Floortje Spaans
Jessica B. Spencer
Aleksandar K. Stanic
Eric A.P. Steegers
Julie Stilley
Michael Strug
Emily J. Su
Junichi Sugawara
Alexandra C. Sundermann
Daniel V. Surbek
Lynne Sykes
Reshef Tal
Loren P. Thompson
Loralei L. Thornburg
Mancy Tong
Courtney D. Townsel
John C. M. Tsibris
Ignatia B. Van Den Veyver
Jan M.M. van Lith
Bas B. Van Rijn
Ian M. Vasicka
Jessica Vazquez
Barbara S. E. Verstraeten
Hui Wang
Carl Philip Weiner
Tracey L. Weissgerber
Stephanie R. Wesolowski
Shannon D. Whirledge
Rebecca Wilson
Virginia D. Winn
Charles E. Wood
Elly Xenakis
Daliao Xiao
Qing Xue
Simcha Yagel
Chandrasekhar Yallampalli
Liliya M. Yamaleyeva
Qiwei Yang
Xiaohua Yang
Yoshio Yoneyama
Bruce K. Young
Roger C. Young
Steven L. Young
Bo Yu
Jie Yu
Liang Yu

Kjersti Aagaard
Graham W. Aberdeen
Kristina M. Adams Waldorf
Yalda Afshar
Lusine Aghajanova
Terrence Allen
Emmanuel Amabebe
Paula Amato
Dilly O. Anumba
Sarah Arrowsmith
Shannon A. Bainbridge
Sarah L. Berga
Craig J. Bierle
Karin J. Blakemore
Loic Blanchon
Silvina M. Bocca
Stephane L. Bourque
Irina Burd
Erkan Buyuk
Egle Bytautiene Prewit
David J. Carr
William H. Catherino
Irene Cervello
Celine Chalas
John R.G. Challis
Setsuko K. Chambers
Linda Ruth Chambliss
Eileen I. Chang
Boonsri Chanrachakul
Natasha N. Chattergoon
Gautam Chaudhuri
Erika Chavira Suárez
Dongbao Chen
Frank A. Chervenak
Edward K. Chien
Fumihisa Chishima
SiHyun Cho
Mindy S. Christianson
Gregory M. Christman
Marilyn Jo Cipolla
Michelle Coleman
Ai-ris Y. Collier
Stephen A. Contag
Carolyn B. Coulam
William M. Curtin
Sandra T. Davidge
Alan H. DeCherney
Sarah J. Delforce
Jeffrey M. Denney
Gernot Desoye
Laura Detti
Michael P. Diamond
William C. Dodson
Nataki C. Douglas
Charles A. Ducsay
Annie Dude
Alan D. Ealy
Thomas R. Easterling
Jennifer L. Eaton
Andrea G. Edlow
Sarah K. England
Elizabeth Ann Enninga
Anna G. Euser
Yuliya Fakhr
Michael J. Fassett
Asgerally T. Fazleabas
Maisa Feghali
Helen Feltovich
Jeremie Luc Allen Ferey
Enrico M. Ferrazzi

Stacy Zamudio
Sifang Zhao
Jing Zheng
Chi Zhou
Ronghua ZhuGe
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THE SRI WOULD LIKE TO THANK THE 2019 SRI ANNUAL MEETING POSTER DISCUSSANTS
MARCH 12-16 – PARIS, FRANCE

Shannon M. Hawkins, MD, PhD
Jessica F. Hebert, PhD
Oskari M. Heikinheimo, MD, PhD
Hanns P. Helmer, MD
Denise G. Hemmings, PhD
Iffath A. Hoskins, MD
Nicholas P. Illsley, Dphil
Thomas Jansson, MD, PhD
Arundhathi Jeyabalan, MD
Patricia Jimenez, MD
Joshua Johnson, PhD
Helen N. Jones, PhD
Tu’uhevaha J. Kaitu’u-Lino, PhD
Ludwig -. Kiesel, MD, PhD
Sathish Kumar, DVM, PhD
Uwe Lang, MD, PhD
Martha Lappas, PhD
Sean W. Limesand, PhD
Monica A. Mainigi, MD
Shintaro Makino, MD
Chiara Mandò, PhD
Tracy A. Manuck, MD
Erica E. Marsh, MD, MSCI
Sarah A. Marshall, MSc, PhD
Tetsuo Maruyama, MD, PhD
Keiichi Matsubara, MD, PhD
Thomas Frederick McElrath, MD, PhD
Elizabeth A. McGee, MD
Zaher Merhi, MD, HCLD
Zaher Merhi, MD, HCLD
Sam A. Mesiano, PhD
Eliza C. Miller, MD
Molly B. Moravek, MD, MPH
Terry K. Morgan, MD, PhD
Ozgul Muneyyirci-Delale, MD
Kristin M. Myers, PhD
Lubna Nadeem, PhD
Nihar R. Nayak, DVM, PhD
Guiying Nie, PhD
Errol R. Norwitz, MD, PhD, MBA
Kutluk H. Oktay, MD, PhD
George J. Osol, PhD
Michael J. Paidas, MD
W. Tony Parks, MD
Felice Petraglia, MD
Sophie Petropoulos, PhD

Yalda Afshar, MD PhD
Emmanuel Amabebe, PhD
Prashanth Anamthathmakula, PhD
Dilly O. Anumba, MD, FRCOG, LLM 
(Medical Law)
Cemsel Bafligil, MSc
Laxmi V. Baxi, MD
Sarah Berga, MD
Craig J. Bierle, PhD
Silvina M. Bocca, MD, PhD, HCLD, CC
Andrea Borini, MD
Stephane L. Bourque, PhD
Egle Bytautiene Prewit, MD, PhD
Isabella Caniggia, MD, PhD
Alison S. Care, PhD
Janet M. Catov, PhD, MS
John R.G. Challis, PhD FRCOG FRSC
Linda Ruth Chambliss, MD, MPH
Shiao-yng Chan, MD, PhD, FRCOG
Stephen Charnock-Jones, PhD
Pascale Chavatte-Palmer, DVM, PhD
Marilyn Jo Cipolla, PhD
Ai-ris Y. Collier, MD
Hilary O.D. Critchley, MBChB; MD
Gaurang S. Daftary, MD
Sandra T. Davidge, PhD, FCAHS
Alan H. DeCherney, MD
Evdokia Dimitriadis, PhD
Francisco Dominguez, PhD
Michael J. Fassett, MD
Liping Feng, MD
Clare Ann Flannery, MD
Idhaliz Flores, PhD
Haijun Gao, PhD
Jennifer B. Gilner, MD, PhD
Sylvie Girard, PhD
Natalia I. Gokina, PhD
Laura T. Goldsmith, PhD
Nardhy Y. Gomez-Lopez, PhD
Michael G. Gravett, MD
Kathryn Gray, MD, PhD
Mikko N. Hallman, MD, PhD
Christina S. Han, MD
Natalie Hannan, PhD
Dharani K. Hapangama, BSc, MD, 
MRCOG

Mark Phillippe, MD, MHCM
Lawrence D. Platt, MD
Robert W. Powers, PhD
María B. Rabaglino, DVM, MSc, PhD
Augustine Rajakumar, PhD
Torsten M. Reinheimer, PhD
Claire T. Roberts, PhD
Ghassan M. Saed, PhD
Tamara Sáez, PhD
Carolyn Margaret Salafia, MD, MS
Carlos Salomon, PhD DMedSc MSc
Joaquin Santolaya-Forgas, MD, PhD
James H. Segars, MD
Donna R. Session, MD
Alireza A. Shamshirsaz, MD
Panicos Shangaris, 
MBBCh,BAO,MSc,MRCOG
Oksana Shynlova, PhD
Melissa Andrea Simon, MD, MPH
Cynthia K. Sites, MD
Victoria Snegovskikh, MD
Robert J. Sokol, MD
Joanne Stone, MD
Pamela Stratton, MD
Emily J. Su, MD
Reshef Tal, MD, PhD
Robert N. Taylor
Jose Teixeira, PhD
Loralei L. Thornburg, MD
Cathy Vaillancourt, PhD
Arne Vanhie, MD
Michael W. Varner, MD
Ian M. Vasicka, MD
Joris Vriens, Professor
Ian C.G. Weaver, PhD
Stephanie R. W. Wesolowski, PhD
Shannon D. Whirledge, PhD, MHS
Virginia D. Winn, MD, PhD
Chandrasekhar Yallampalli, DVM, PhD
Qiwei Yang, PhD
Steven L. Young, MD, PhD
Liang Yu, PhD
Tamas Zakar, MD, PhD
Miguel A. Zarate, PhD, DVM
Chi Zhou, PhD
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On-Site Meeting Registration
All scientific sessions, satellite sessions and poster sessions will be held at the Vancouver Convention Center East. Entry to all sessions 
(including guests at the poster sessions) requires a paid registration and the wearing of a name badge.

Registration Hours
Tuesday, March 10   11:00 a.m. – 6:00 p.m.
Wednesday, March 11  7:30 a.m. – 6:30 p.m.
Thursday, March 12   7:00 a.m. – 6:00 p.m.
Friday, March 13   7:00 a.m. – 6:00 p.m.
Saturday, March 14   7:00 a.m. – 1:45 p.m.

Registration Fees
                             ON SITE

Member                 $730.00
Associate Member                $630.00  
In-Training Member                $430.00
Non-Member                $1005.00
*In-Training Non-Member               $630.00
  (Must have support letter)  
In Training Non-Member –  
  ASRM or SMFM Member**               $567.00
Emeritus Member                $680.00
Emeritus Member 70+                              Complimentary (SRI registration only) 
Guest                 $50.00

Session Fees:
Satellite Meetings
(Wednesday, March 11, 2020)  $110.00

* All In-Training Non Member registrations must be accompanied by a letter from the trainee’s supervisor confirming the status of the 
registrant.
** SRI is offering a 10% meeting registration discount to members of ASRM and SMFM who are working full-time toward their terminal 
degree in a formal training program (students, residents, fellows, etc.), do not currently hold a faculty position, and are not members of 
SRI.

Speaker Ready Room
Participants and Speakers who are scheduled to give oral presentations may preview their presentations prior to their lectures. 
The Speaker Ready Room is located at the Vancouver Convention Centre East in East Meeting Room 16. Please note that all 
presentations must be saved in widescreen 16x9 Microsoft PowerPoint format. USB Flash Drives, USB Thumb Drives and USB 
Pen Drives containing presentations must be provided to the AV Technicians in the Speaker Ready Room at least 4 hours prior 
to the oral session or the day before for morning presentations.

SRI Cancellation Policy:
Meeting registration cancellations must be in writing to the SRI administrative office in Milwaukee, WI

555 East Wells Street, Suite 1100
Milwaukee, WI 53202

Registration fees will be refunded, less a $50.00 administrative fee if the request is made prior to advance registration deadline date 
of the current year. Registration Fees will be refunded at 50% of the total registration cost if the request is made between the advance 
registration deadline date of the current year and the online registration deadline date of the current year. No Refunds will be made on 
registration cancellations after the online registration deadline date of the current year.

Host Hotels
Pan Pacific Hotel Vancouver   Fairmont Pacific Rim   Fairmont Waterfront
300 - 999 Canada Pl   1038 Canada Pl    900 Canada Pl
Vancouver, BC V6C 3B5, Canada  Vancouver, BC V6C 0B9, Canada  Vancouver, BC V6C 3L5, Canada
Phone: +1 604-662-8111   Phone: +1 604-695-5300   Phone: +1 604-691-1991
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Awards and Their Meanings
The DeCherney Society Lifetime Distinguished Service Award is intended to recognize an individual 
who has made outstanding service contributions to the Society for Reproductive Investigation and significant contributions 
to the field of reproductive medicine and women’s health. In 2018, current and former trainees of SRI Past President, Dr. 
Alan DeCherney, provided a generous donation of $50,000 to endow this award for future recipients.Past awardees include 
Alan DeCherney (2016); Joe Leigh Simpson; MD (2017); James M. Roberts, MD (2017); John Challis, PhD, FRCOG, FRSC 
(2018); Norman Gant, MD (2019).

The SRI Distinguished Scientist Award is made annually to a senior member of the Society who has made 
significant and lasting contributions to the Society and to scientific research in reproductive medicine.  The recipient is selected 
by the President, with the advice of officers and other members.  As of 2012, this award is generously sponsored by the 
Giorgio Pardi Foundation in honor of Professor Giorgio Pardi, a distinguished former member of the SRI.  Past awardees 
include Nicholas S. Assali (1982); Willard M. Allen (1983); Edward H. G. Hon (1984); Donald H. Barron (1985); James 
T. Bradbury and Leon Chesley (1986); Louis Hellman and Elizabeth Ramsey (1987); Jack A. Pritchard (1988); Kenneth 
J. Ryan (1989); Paul C. MacDonald (1990); Giacomo Meschia (1991); Samuel S. C. Yen (1992); Robert B. Jaffe (1993); 
Daniel R. Mishell, Jr. (1994); Paul G. McDonough (1995); Lawrence D. Longo (1996); Pentti K. Siiteri (1997); Edward J. 
Quilligan (1998); Orlando J. Miller (1999); Howard W. Jones, Jr. (2000); Georgeanna Seegar Jones (2000); James R. Scott 
(2000); Robert K. Creasy (2000); Frederick P. Zuspan (2001); Joe Leigh Simpson (2002); Frederick Naftolin (2003); Luigi 
Mastroianni, Jr. (2004); Maria Delivoria-Papadopoulous (2005); Jerome F. Strauss, III (2006); D. Michael Nelson (2007);  
Linda C. Giudice (2008); John R.G. Challis (2009); Gautam Chaudhuri (2010); James M. Roberts (2011); Peter Nathanielsz 
(2012); Charles J. Lockwood (2013); Carole Mendelson (2014); Eli Adashi (2015); Roberto Romero (2016); Leslie Myatt 
(2017); Lucilla Poston, PhD (2018); Roger Smith, AM, MBBS, FRACP, PhD (2019).

The President’s Achievement Award is made annually to a member of the Society whose record in scientific 
investigation is outstanding and assures a continued productive career in research.  The recipient is selected by the President, 
with the advice of officers and other members.  Past awardees include Gary D. Hodgen (1983); Evan R. Simpson (1984); 
John R.G. Challis (1985); Joe Leigh Simpson (1986); A. H. DeCherney (1987); Aaron J.W. Hsueh (1988); Eli Y. Adashi 
(1989); Jerome F. Strauss (1990); Murray D. Mitchell (1991); Roberto Romero (1992); Maria Delivoria-Papadopoulos (1993); 
Robert Schenken and M. Linette Casey (1994); Rogerio A. Lobo (1995): Linda C. Giudice (1996); Stephen J. Lye (1997); 
Deborah J. Anderson (1998); Mark I. Evans (1999); Ricardo Azziz (2000); Sarah L. Berga (2000); Richard S. Legro (2000);  
Katherine D. Wenstrom (2001); Serdar Bulun (2002); Sandra Davidge (2003); Yoel Sadovsky (2004); Philip Baker (2005); 
Sam Mesiano (2006); Kelle Moley (2007);  Hugh Taylor (2008); Fiona Lyall and Jane Norman (2009); Marilyn Cipolla (2010); 
Lisa M. Halvorson (2011); Stephen Matthews (2012); Caroline Gargett (2013); Anil Sood (2014); Ayman Al-Hendy and Emily 
Su (2015); Emre Seli (2016); Jennifer Condon, PhD and Thomas Jansson (2017); Mana Parast, MD, PhD (2018); Sarah 
England, PhD (2019).

The SRI Mentorship Award was established in 2003 to recognize the contributions of a member of the society to 
training and career development of investigators in the field of reproductive science and women’s health. The first recipient 
of this award was Lawrence D. Longo (2004); Edward J. Quilligan (2005); Mortimer Levitz (2006); Philip J. DiSaia (2007); 
James Roberts (2008); B.C.J.M. Fauser (2009); Louis Peeters (2010;) James C. Rose (2011); John R.G. Challis (2012); 
Joan Hunt (2013); Leslie Myatt (2014); Linda Giudice (2015); Jerome F. Strauss (2016); Carole Mendelson (2017); Gautam 
Chaudhuri, MD, PhD (2018); Jane Norman, MD (2019).

The Rogerio A. Lobo Award was established in 2007 to recognize the most outstanding contribution to Reproductive 
Sciences by a member of the Society for Reproductive Investigation. The award is named in honor of Dr. Lobo, a former 
President of the society and former Editor in Chief of the Journal of the Society for Gynecologic Investigation (JSGI) which 
is now Reproductive Sciences. The first recipients of this award were: Michael G. Ross and Omid Khorram (2008); Joan S. 
Hunt (2009); Carolyn Y. Muller (2010); Linda C. Giudice (2011); Nasser Chegini (2012); Kelle Moley (2013); Felice Petraglia 
(2014); Ayman Al-Hendy (2015); Hilary Critchley (2016); Kutluk Oktay (2017); Andrés Lopez Bernal, MD, Dphil (2018); Sonia 
Hassan, MD (2019).

The President’s Plenary Award recognizes the four highest ranked abstracts chosen for presentation at the 
President’s New Investigator Plenary Session. The recipients of the award will each be presented with a $1,000 award at 
the Annual Meeting Awards Luncheon. These awards are supported by the SRI Past Presidents’ Fund.



The SRI President’s Presenter’s Award were originally established in 1996 as the Wyeth President’s Present-
er Award to recognize the 25 most meritorious oral abstracts submitted by individuals still in training.  Fellows and those 
in both pre and post-doctoral training are eligible to receive the award.  The 25 awardees will receive a certificate and a 
$1,000 award, and they and their training directors will be honored at the Annual Meeting Awards Luncheon.  The Society 
has always sought a means by which to encourage young investigators to present their research at our meeting.  We 
anticipate the SRI President’s Presenter’s Award will encourage more abstract submissions and higher quality abstracts 
by the very people who need encouragement to consider a research career.

The Early Career Investigator Travel Award, with support from the National Institutes of Health, established 
in 2018, to enhance the career development of early investigators by facilitating interaction with other scientists in the 
field, development of research collaborations, and exposure to the latest technologies and scientific developments in re-
productive biology and medicine. Early career investigators are defined as individuals who have completed their terminal 
research degree or end of post-graduate clinical training, whichever date is later, within the past 10 years and who has 
not previously competed successfully as PD/PI for a substantial NIH independent research award. Up to four $1,000 
travel awards and certificates will be given beginning in 2019 to awardees who will be selected by competitive review of 
abstracts submitted to each annual SRI meeting by the Program Committee, with special regard paid to representation of 
women and minorities.

The Laxmi Baxi Award was established in 2013 and will be awarded to PhD individuals only, who are either gradu-
ate students still in training or postdoctoral fellows within five years of their PhD degree. Two $1,000 travel awards will 
be given to the top abstracts in basic reproductive science and in translational reproductive science. The awardees will 
receive a plaque, award and they will be honored at the SRI Annual Meeting Awards Ceremony. This award is made pos-
sible by a generous, long-standing member of SRI, Dr. Laxmi Baxi, and was created to encourage young PhD trainees to 
present their research at our meeting.

The Thomas McDonald Award acknowledges the highest ranked abstract by an in training investigator within 
the field of fetal neuroscience. This award honors the legacy of Dr. McDonald, whose immense contributions to the field 
of obstetrics and gynecology focused upon the neuroendocrinology of the developing fetus, placental function, fetal brain 
development, and the uterine contractility. The award will be presented at the Award Ceremony during the SRI Annual 
Scientific Meeting.

The Giorgio Pardi Foundation Awards provide a $1,000 monetary award to a Junior Scientist as well as the 
three best young worthy investigators coming from Italian Universities. The award winners will be presented at the Award 
Ceremony during the SRI Annual Scientific Meeting.

The Kusum Lata Awards were established in 2020 and supported by Dr. Bhuchitra Singh. The Kusum Lata Award 
will provide a $1,000 award to two worthy In Training Investigators, coming from Indian Universities and currently residing 
in India. The award is based on high quality of their abstract submitted and accepted for the Annual Meeting, chosen by 
the SRI Program Committee. The award winners will be presented a certificate and monetary award at the Award Cer-
emony on Saturday afternoon during the SRI Annual Scientific Meeting.

The SRI Chinese Trainee Awards were established in 2020 and provides a $500 award each to ten worthy In 
Training Investigators coming from Chinese Universities. The award is based on high quality of abstracts submitted and 
accepted (decided by the SRI Program Committee). The award winners will be presented a certificate and monetary 
award at the Award Ceremony on Saturday afternoon during the SRI Annual Scientific Meeting.

The SRI In Training Investigator Poster Awards were initiated at the 2010 SRI Annual Meeting in Orlando, 
Florida, two senior investigators will be discussing/judging posters presented by in training investigators. The Poster 
Presenter will summarize their work for the judges, followed by questions from the poster discussants/judges. Awards will 
be given to the best 20 posters at the SRI Annual Meeting Awards Ceremony.

The Underrepresented Minority Registration Program was established to both encourage global partici-
pation and further diversify the Annual Meeting. The SRI offers Awards to allow discounted Annual Meeting registration 
for 25 individuals who are underrepresented in their country or originate from a low-income, lower-middle-income, or 
upper-middle-income country. The recipients will be recognized at the Annual Meeting.
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Vancouver, BC, Canada

Tuesday, March 10 Wednesday, March 11 Thursday, March 12 Friday, March 13 Saturday, March 14
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9:00 a.m. – 12:00 p.m.
Your Grant in One 
Page Clinic

11:00 a.m. – 6:00 p.m.
Registration

7:30 a.m. – 6:30 p.m.
Registration

8:30 a.m. – 12:00 p.m.
Satellite Sessions

7:00 a.m. – 6:00 p.m.
Registration

8:00 a.m. – 8:10 a.m.
President’s Welcome 
Address

8:10 a.m. – 9:00 a.m. 
March of Dimes 
Developmental Biology 
Prize Presentation 
and Lecture and 
Agnes Higgins Award 
Announcement

9:00 a.m. – 10:00 a.m. 
President's New 
Investigator Plenary - 
Supported by the Past 
Presidents’ Fund

10:00 a.m. – 10:30 a.m. 
President's Presenter's 
Awards Presentation

10:30 a.m. – 12:00 p.m.
Poster Session I

7:00 a.m. – 6:00 p.m.
Registration

7:00 a.m. – 8:00 a.m. 
SRI Business Meeting  

8:00 a.m. – 8:30 a.m.
SRI Bridge and Early 
Career Grant Program 
Recipient Presentations

8:30 a.m. – 9:30 a.m.
President's 
Distinguished Lecture I

9:30 a.m. – 11:00 a.m. 
Poster Session II

11:00 a.m. – 12:30 p.m.
Concurrent Oral
Presentations II

7:30 a.m. – 1:45 p.m.
Registration

8:00 a.m. – 9:00 a.m.
President's 
Distinguished Lecture II

9:00 a.m. – 10:30 a.m. 
Poster Session III and 
Late Breaking Posters

10:30 a.m. – 12:00 p.m. 
Concurrent Oral 
Presentations IV

A
fte

rn
oo

n

1:00 p.m. – 5:45 p.m. 
Career Development 
Workshops

2:00 p.m. – 6:00 p.m.
SRI Council Meeting 
(Closed)

12:00 p.m. – 1:00 p.m.
Mid-Career Session

1:30 p.m. – 5:00 p.m.
Satellite Sessions 
Continued

5:15 p.m. – 6:15 p.m. 
New Investigator 
Forum 

12:00 p.m. – 1:30 p.m.
Parallel Lunch and 
Learns

12:00 p.m. – 1:30 p.m.
SRI Past President’s
Lunch  
(Invitation Only)

1:35 p.m. – 3:35 p.m. 
Concurrent Mini 
Symposia I

3:35 p.m. – 4:00 p.m.
Coffee Break

4:00 p.m. – 6:00 p.m.
Concurrent Oral 
Presentations I

12:35 p.m. – 2:05 p.m.
Diversity, Equity and 
Inclusion Forum
*Ticketed and includes 
lunch

12:35 p.m. – 2:05 p.m.
Lunch and Learn 
Symposium

2:10 p.m. – 4:10 p.m.
Mini Symposia II

4:10 p.m. – 4:25 p.m.
Coffee Break

4:30 p.m. – 6:00 p.m. 
Concurrent Oral 
Presentations III

12:05 p.m. – 1:35 p.m.
Hot Topics and Awards 
Luncheon 

1:45 p.m. – 3:45 p.m.
SRI Council Meeting 
(Closed)

Ev
en

in
g

6:00 p.m. – 7:30 p.m. 
Mentor-in-a-Cloud 
Speed Dating Event

6:30 p.m. – 8:00 p.m.
Welcome Reception

6:15 p.m. – 7:45 p.m.
Connection Corners 
*Ticketed

6:15 p.m. – 7:30 p.m.
President’s Address 
and Awards Ceremony

7:45 p.m. – 11:00 p.m.
The Featles Canadian 
Tour 
*Ticketed
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Thursday, March 12, 2020, 4:00 PM-6:00 PM

Clinical and Translational Perinatology I O-005 - O-012 4A 60A

Gynecology I O-013 - O-020 4A 63A

Parturition I O-021 - O-028 5A 66A

Placenta I O-029 - O-036 6A 69A

Maternal Biology and Health O-037 - O-044 6A 72A

Reproductive Biology I O-045 - O-052 7A 75A

Friday, March 13, 2020, 11:00 AM-12:30 PM

Developmental Programming I O-053 - O-058 8A 78A

Fetus I O-059 - O-064 8A 80A

Preeclampsia I O-065 - O-070 9A 83A

Gynecology II O-071 - O-076 9A 86A

Parturition II O-077 - O-082 10A 88A

Reproductive Endocrinology and Infertility I O-083 - O-088 10A 90A

Friday, March 13, 2020, 4:30 PM-6:00 PM

Epidemiology and Global Health O-089 - O-094 11A 92A

Development Programming II O-095 - O-100 11A 95A

Reproductive Biology II O-101 - O-106 12A 97A

Placenta II O-107 - O-112 12A 99A

Reproductive Endocrinology and Infertility II O-113 - O-118 13A 101A

Clinical and Translational Perinatology II O-119 - O-124 13A 103A

Saturday, March 14, 2020, 10:30 AM-12:00 PM

Fetus II O-125 - O-130 14A 107A

Parturition III O-131 - O-136 14A 109A

Placenta III O-137 - O-142 15A 112A

Reproductive Biology III O-143 - O-148 15A 114A

Preeclampsia II O-149 - O-154 16A 116A

Gynecologic Oncology O-155 - O-160 16A 118A
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Basic Parturition, Prematurity T-001 - T-026 17A 120A

Gynecology T-027 - T-043 18A 130A

Clinical Perinatology T-044 - T-065 19A 135A

Developmental Programming T-066 - T-080 20A 145A

Fetus T-081 - T-095 21A 150A

Gynecologic Oncology T-096 - T-098 22A 155A

Maternal Health T-099 - T-114 22A 156A

Placenta T-115 - T-156 23A 164A

Preeclampsia, Related Disorders T-157 - T-171 25A 179A

Reproductive Endocrinology, Infertility T-172 - T-193 26A 184A

Basic Reproductive Biology T-194 - T-216 27A 192A

Epidemiology, Population Health & Global Health T-217 - T-225 29A 201A

Friday, March 13, 2020, 9:30 AM-11:00 AM

Basic Parturition, Prematurity F-001 - F-028 30A 204A

Gynecology F-029 - F-044 31A 214A

Clinical Perinatology F-045 - F-065 32A 219A

Developmental Programming F-066 - F-081 33A 229A

Fetus F-082 - F-096 34A 235A

Gynecologic Oncology F-097 - F-098 35A 241A

Maternal Health F-099 - F-115 35A 241A

Placenta F-116 - F-156 36A 248A

Preeclampsia, Related Disorders F-157 - F-172 38A 264A

Reproductive Endocrinology, Infertility F-173 - F-194 39A 269A

Basic Reproductive Biology F-195 - F-215 40A 277A

Epidemiology, Population Health & Global Health F-216 - F-226 41A 284A

Saturday, March 14, 2020, 9:00 AM-10:30 AM

Basic Parturition, Prematurity S-001 - S-026 43A 289A

Gynecology S-027 - S-044 44A 299A

Clinical Perinatology S-045 - S-065 45A 305A

Developmental Programming S-066 - S-081 46A 316A

Fetus S-082 - S-095 47A 322A

Gynecologic Oncology S-096 - S-098 48A 327A

Maternal Health S-099 - S-115 48A 329A

Placenta S-116 - S-156 49A 335A

Preeclampsia, Related Disorders S-157 - S-171 51A 349A

Reproductive Endocrinology, Infertility S-172 - S-194 52A 354A

Basic Reproductive Biology S-195 - S-216 53A 363A

Epidemiology, Population Health & Global Health S-217 - S-226 54A 371A
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Thursday, March 12, 2020 - Plenary

9:00 AM - 10:00 AM Plenary

PRESIDENT’S NEW INVESTIGATOR PLENARY
East Ballroom ABC

Sandy T. Davidge, PhD, FCAHS 
Stephen J. Lye, PhD

9:00 Premenstrual Dysphoric Disorder (PMDD) is Associated with Estradiol-dependent Aberrations in Cellular Ca2+ Homeostasis and the 
O-001  Endoplasmic Reticulum Stress Response
 Howard Li†,1,2 Neelima Dubey†,2 Jessica F Hoffman†,2 David R Rubinow,3 Peter J Schmidt*,2 David Goldman*.4 1Yale School of Medicine, 

New Haven, CT, United States; 2National Institute of Mental Health (NIMH), Bethesda, MD, United States; 3UNC Chapel Hill, Chapel Hill, 
NC, United States; 4National Institute of Alcohol Abuse and Alcoholism (NIAAA), Bethesda, MD, United States.

9:15 Fetal Heart Rate Decelerations in Women with Sleep-Disordered Breathing
O-002 D’Angela S Pitts†, Marjorie C Treadwell, Louise O’Brien*. University of Michigan, Ann Arbor, MI, United States.

9:30 Acute Treatment with Granulocyte-Colony Stimulating Factor at Advanced Reproductive Age Improves Ovarian Reserve
O-003 Natalie M Hohos†, Kirstin J Cho, Emily M Elliott, Malgorzata E. Skaznik-Wikiel*. University of Colorado School of Medicine, Aurora, CO, 

United States.

9:45 Placental Central Carbon Metabolism Links Polyamines to Histone Acetylation.
O-004 Giulia Avellino†, D.S. Charnock-Jones, G. Smith, I. Aye*. University of Cambridge, Cambridge, United Kingdom.



4A Reproductive Sciences Vol. 27, Supplement 1, March  2020 Scientific Program Schedule

Thursday, March 12, 2020 - Concurrent Session I

4:00 PM - 6:00 PM Oral

CLINICAL AND TRANSLATIONAL PERINATOLOGY 
I

East Meeting Room 2

Michael Fassett and Maritza Gonzalez

4:00   Maternal Urinary Metabolites in the Latter Half of 
O-005  Pregnancy Predict Gestational Diabetes Mellitus.

Aisling Murphy, Jeffrey Gornbein, Ophelia Lin†, Brian 
Koos*. University of California, Los Angeles, Los 
Angeles, CA, United States.

4:15   Advanced Paternal Age is Associated With an Increased 
O-006  Risk of Spontaneous Miscarriage: A Systematic Review 

and Meta-analysis.
Nadia A du Fossé†, Marie-Louise P van der Hoorn*, 
Jan MM van Lith∗, Saskia le Cessie∗, Lisa Elo Lashley∗. 
Leiden University Medical Center, Leiden, Netherlands.

4:30   Placental MiRNAs Predicted to Target Insulin Signaling 
O-007  Pathways are Associated with Maternal Insulin 

Resistance in Late Pregnancy
Fernanda Alvarado†,1 William Beyer,1 Tomoko Kaneko-
Tarui,1 Tianjiao Chu,2 Yoel Sadovsky,2 Patrick Catalano,1 
Perrie O’Tierney-Ginn*.1 1Tufts Medical Center, Boston, 
MA, United States; 2University of Pittsburgh, Pittsburgh, 
PA, United States.

4:45   Postpartum Transient Elastography in Patients with 
O-008  Metabolic Disorders of Pregnancy.

Farrah Naz Hussain†,1 Lois Brustman*,1 Emily 
Schneider†,1 Emily Schmidt-Beautchat†,1 Clara 
Rodriguez-Rivas,2 Melissa T Chu Lam†,1 Kristina M 
Feldman†,1 Tatyana Kushner∗.2 1Mount Sinai West, New 
York, NY, United States; 2Icahn School of Medicine at 
Mount Sinai, New York, NY, United States.

5:00   Adipose Tissue Extracellular Vesicles from Women
O-009  with Gestational Diabetes Exhibit Tissue-specific 

Suppression of Insulin Signaling
Angela Rodriguez Boyd†, Marcel Fourcaudot, Ralph 
DeFronzo, Luke Norton*. University of Texas Health San 
Antonio, San Antonio, TX, United States.

5:15   A Novel Murine Model of Cytomegalovirus Infection in 
O-010  Pregnancy.

Angela Shaddeau†,1 Anna Chudnovets,1 Quan Na,1 
Ayan Ghosh,2 Halli Miller,2 Jun Lei,1 Ravit Boger,2 Irina 
Burd*.1 1Johns Hopkins School of Medicine, Baltimore, 
MD, United States; 2Medical College of Wisconsin, 
Milwaukee, WI, United States.

5:30   Anti-LPS Antibodies and Stillbirths
O-011 Yiping Han*,1 Qing Meng†,2 Zhezhen Jin,1 Robert 

Goldenberg,1 Robert Silver,3 Emilie Vander Haar,4 
Cynthia Gyamfi-Bannerman,1 Ron Wapner,1 Stillbirth 
Collaborative Research Network. 1Columbia University, 
New York, NY, United States; 2Qing Meng, New York, NY, 
United States; 3University of Utah, Salt Lake City, UT, 
United States; 4Weill Cornell Medical Center, New York, 
NY, United States.

5:45   Regulatory T Cell Adoptive Transfer Alters Macrophage 
O-012  Populations at the Maternal-Fetal Interface and 

Decreases Late Fetal Loss.
Emma L Lewis†, Amy G. Brown, Paige M. Porrett, Michal 
A. Elovitz*. University of Pennsylvania, Philadelphia, PA, 
United States.

4:00 PM - 6:00 PM Oral

GYNECOLOGY I
East Ballroom ABC

Pamela Stratton and Reshef Tal

4:00   Single Cell Transcriptomes From Uterine Fibroids 
O-013  and Fibroid-free Myometrium Elucidate Myometrial 

Tumorigenesis
Wanxin Wang†,1 Aymara Mas,2 Patricia Escorcia,2 
Javier Monleon,3 Stephen Quake*,1,4 Carlos Simon∗.5,2,6 
1Stanford University, Stanford, CA, United States; 
2Igenomix Foundation, Valencia, Spain; 3Hospital 
Universitario La Fe, Valencia, Spain; 4Chan Zuckerberg 
Biohub, San Francisco, CA, United States; 5Harvard 
University, Boston, MA, United States; 6Valencia 
University, Valencia, Spain.

4:15   Effect of Selective Progesterone Receptor Modulator 
O-014  (SPRM), Ulipristal Acetate (UPA) on Uterine and Fibroid 

Volume Measured by Unbiased Stereology and MRI. 
Hilary Critchley*,1 Kaiming Yin,1 Lucy Whitaker,1 
Suzanne McLenachan,2 Jane Walker,2 Graham 
McKillop,2 Neil Roberts.1 1University of Edinburgh, 
Edinburgh, United Kingdom; 2Royal Infirmary, Edinburgh, 
United Kingdom.

4:30   Nintedanib Alters Hippo Signaling in Uterine Fibroid 
O-015  Cells Leading to Decreased Levels of Connective Tissue 

Growth Factor and Cyclin D1, and Reduced Fibroid Cell 
Proliferation

Md Soriful Islam, Ha Vi S Nguyen, Jacqueline Y Maher, 
Joshua T Brennan, James H Segars*. Johns Hopkins 
University, School of Medicine, Baltimore, MD, United 
States.

4:45   Association Between Anxiety/Depression, Uterine 
O-016  Fibroid Symptomology and Health Status Among 

Women Undergoing Interventional Treatments for 
Uterine Fibroids

K Wallace,1 L Feng,2 L Thomas,2 S Laughlin-Tommaso,3 
E A Stewart,3 L Wise,4 W K Nicholson,5 R M Anchan,6 G 
L Maxwell,7 V L Jacoby,8 G R Wegienka,9 P Parry,1 B L 
Lytle,2 S Venable,10 A Shiflett,1 E R Myers,2 E E Marsh*.11 
1University of MS Medical Center, Jackson, MS, United 
States; 2Duke University, Durham, NC, United States; 
3Mayo Clinic, Rochester, MN, United States; 4Boston 
University, Boston, MA, United States; 5University of 
N Carolina, Chapel Hill, NC, United States; 6Brigham 
and Women’s Hospital, Boston, MA, United States; 
7Inova Fairfax Hospital, Falls Church, VA, United States; 
8University of California, San Francisco, CA, United 
States; 9Henry Ford Health System, Detroit, MI, United 
States; 10Fibroid Foundation, Bethesda, MD, United 
States; 11University of MI Medical School, Ann Arbor, MI, 
United States.

5:00   Gene Expression Analysis of Foreign Body Response to 
O-017  Engineered Nano-Mesh with Endometrial Stem/Stromal 

Cells for Pelvic Organ Prolapse Repair
Shayanti Mukherjee†,1 Saeedeh Darzi†,1 Kallyanashis 
Paul†,2 Fiona Cousins†,1 Jerome A Werkmeister*,1 
Caroline E Gargett∗.1 1Hudson Institute of Medical 
Research, Clayton, Australia; 2Monash University, 
Clayton, Australia.

5:15   Urogynecologic Mesh Complications: Low FGF 
O-018  Suggests Impaired Wound Healing

Amanda M. Artsen†,1 Rui Liang,1 Steven D. 
Abramowitch,2 Pamela A. Moalli*.1 1University of 
Pittsburgh Medical Center, Pittsburgh, PA, United States; 
2University of Pittsburgh, Pittsburgh, PA, United States.
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Thursday, March 12, 2020 - Concurrent Session I

5:30   Euploid Miscarriage is Associated with Lactobacillus 
O-019  spp. Deplete Vaginal Microbial Composition and Local 

Inflammation.
Karen Grewal†,1 Yun S Lee,1 Ann Smith,2 Maya Al-
Memar,1 Tom Bourne,1 David A MacIntyre,1 Phillip 
Bennett.1 1Imperial College London, London, United 
Kingdom; 2University West of England, Bristol, United 
Kingdom.

5:45   Pregnancy Outcomes Following Routine Early Provision 
O-020  of IUD After First Trimester Induced Abortion - 5-year 

Follow-up of a Randomized Controlled Trial
Elina Pohjoranta†,1 Satu Suhonen*,2 Maarit Mentula∗,1 
Mika Gissler,3,4 Oskari M. Heikinheimo∗.1 1Helsinki 
University Hospital, Helsinki, Finland; 2Centralized 
Family Planning, Helsinki, Finland; 3National Institute 
for Health and Welfare, Helsinki, Finland; 4Karolinska 
Institute, Stockholm, Sweden.

4:00 PM - 6:00 PM Oral

PARTURITION I
East Meeting Room 8 & 15

Sarah England and Hui Wang

4:00   Evaluating Cervical Remodeling in Preterm and Term 
O-021  Birth Mouse Models with in vivo Raman Spectroscopy

Rekha Gautam†,1 Jennifer Herington*,2 Naoko 
Boatwright†,2 Jackson Rogers†,2 Wilson Adams†,1 Jen 
Bateman†,1 Christine O’Brien†,1 Jeff Reese∗,2 Anita 
Mahadevan-Jansen∗.1 1Vanderbilt University, Nashville, 
TN, United States; 2Vanderbilt University Medical Center, 
Nashville, TN, United States.

4:15   Polarized Light Imaging of the Pregnant Cervix
O-022  Jessica Ramella-Roman*, Ilyas Saytashev†, Sudipta 

Saha†. Florida International University, Miami, FL, 
United States.

4:30   In vivo Diffusion Tensor Imaging of the Cervix Early and 
O-023  Late in Normal Pregnancy

Wenxu Qi†, Peinan Zhao*, Hui Wang†, Wenjie Wu†, 
Zhexian Sun†, Yong Wang∗. Washington University 
School of Medicine in St. Louis, St. Louis, MO, United 
States.

4:45   Essential Roles of Uterine Peristalsis by Cav1.2 in 
O-024  Reproduction and Adenomyosis in Mice.

Mingzi Qu†, Ping Lu, Christina Baer, Lawrence Lifshitz, 
Ronghua ZhuGe*. University of Massachusetts Medical 
School, Worcester, MA, United States.

5:00   NF-кB and AP-1 Transcription Factors Regulate Human 
O-025  20 alpha HSD Transcription: Potential Pathways to 

Labour Induction
Lubna Nadeem,1 Rathesh Balendran,2 Oksana 
Shynlova,3 Sam Mesiano,4 Stephen Lye.3 1LTRI/MSH, 
Toronto, ON, Canada; 2York U, Toronto, ON, Canada; 
3LTRI/MSH, Phys & Ob/Gyn, UofT, Toronto, ON, 
Canada; 4Rep Biol, CWRU,, Cleveland, OH, Canada.

5:15   Dynamic MicroRNA 203 Expression Regulates 
O-026  Myometrial Smooth Muscle Cell Transient Receptor 

Vanilloid 4 Channel Expression During Pregnancy.
Lihua Ying*, Judith A Ingles†, Cristina M Alvira∗, David 
N Cornfield∗. Stanford Univercity, Stanford, CA, United 
States.

5:30   Regulation of Mouse Uterine Contractility by Regulator 
O-027  of G-Protein Signalling 2

Daniela Urrego†, Stephen L Wood, Robert Newton, 
Donna M Slater*. University of Calgary, Calgary, AB, 
Canada.

5:45   Differential Regulation of SOX Family Transcription 
O-028  Factors in the Pregnant and Labouring Mouse 

Myometrium.
Nawrah Khader†,1 Virlana Shchuka†,1 Anna Dorogin,2 
Luis E Abatti†,1 Oksana Shynlova*,2 Jennifer Mitchell∗.1 
1University of Toronto, Toronto, ON, Canada; 2Lunenfeld 
Tanenbaum Research Institute, Toronto, ON, Canada.
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Thursday, March 12, 2020 - Concurrent Session I

4:00 PM - 6:00 PM Oral

PLACENTA I
East Meeting Room 11 & 12

Margareta Pisarska and Yuliya Fakhr

4:00   Cell-free DNA Methylation and Transcriptomic Signature 
O-029  Prediction of Pregnancies with Adverse Outcomes

Giorgia Del Vecchio†,1 Qingjiao Li,1 Wenyuan Li,1 
Shanthie Thamotharan,1 Anela Tosevska,2 Marco 
Morselli,2 Kyunghyun Sung,1 Carla Janzen,1 Xianghong 
Zhou,1 Matteo Pellegrini,2 Sherin U. Devaskar.1 1David 
Geffen School of Medicine at UCLA, Los Angeles, CA, 
United States; 2University of California Los Angeles, Los 
Angeles, CA, United States.

4:15   Under-Expression of Placental Endocrine-Specific Igf2 
O-030  Programmes Cardiovascular Disease in the Adult Male 

Offspring
W. Ching†, Y. Niu, T. A. Garrud†, H. Yong, E. R. 
Christoforou†, J. Lopez-Tello, D. A. Giussani*, A. N. 
Sferruzzi-Perri∗. University of Cambridge, Cambridge, 
United Kingdom.

4:30   Nanoparticle-Mediated Transgene Expression of Insulin-
O-031  like Growth Factor 1 in the Guinea Pig Placenta Reduces 

Angiogenic Factor Transcription but Enhances Glucose 
Transporter Expression

Rebecca L Wilson†, Kendal Stephens, Kristin Lampe, 
Helen Jones*. Cincinnati Children’s Hospital and Medical 
Center, Cincinnati, OH, United States.

4:45   Regulatory T Cells Determine Uterine Natural Killer Cell 
O-032  Abundance and Decidual Vascular Remodeling in Early 

Pregnancy in Mice
Alison S. Care,1,2 Holly M Groome†,1,2 Shanna L 
Hosking†,1,2 Claire T Roberts,1 Sandra T Davidge,3,4 
Sarah A Robertson.1,2 1University of Adelaide, Adelaide, 
Australia; 2Robinson Research Institute, Adelaide, 
Australia; 3University of Alberta, Edmonton, AB, Canada; 
4Women and Children’s Health Research Institute, 
Edmonton, AB, Canada.

5:00   Novel Placental Cell Defense Against Lipotoxicity-
O-033  induced Ferroptotic Death.

Ofer Beharier†*,1 Julie Goff,1 Kazuhiro Kajiwara,1 
Jennifer Guererro-Santoro,1 Tianjiao Chu,1 Vladimir A 
Tyurin,2 Yulia Y Tyurina,2 Samuel Parry,3 W. Tony Parks,4 
Valerian E Kagan,2 Yoel Sadovsky∗.1 1Magee-Womens 
Research Institute, University of Pittsburgh, Pittsburgh, 
PA, United States; 2University of Pittsburgh, Pittsburgh, 
PA, United States; 3University of Pennsylvania, 
Philadelphia, PA, United States; 4University of Toronto, 
Toronto, ON, Canada.

5:15   Role of Toll-Like Receptor 8 (TLR8) in the Inflammatory 
O-034  Response to Virus in Hofbauer Cells (HBCs)

Victoria Lindstrom Chase†,1 Zhonghua Tang,1 Gil G 
Mor,2 Vikki M Abrahams,1 Seth Guller*.1 1Yale University, 
New Haven, CT, United States; 2Wayne State University, 
Detroit, MI, United States.

5:30   Less is More! Commensal Microbiome Supports 
O-035  Macrophage-Trophoblast-Interaction.

Rebekka Einenkel†, Damián Muzzio, Jens Ehrhardt, 
Martha Heusler†, Meike Hofer†, Kristin Hartmann†, 
Theresa Meiner†, Marek Zygmunt*. University Medicine 
Greifswald, Greifswald, Germany.

5:45   Derivation of Human Trophoblast Stem Cells from 
O-036  Pluripotent Stem Cells to Model Early Placental 

Development.
Francesca Soncin, Tony Buy, Mariko Horii, Omar A 
Farah, Mana M Parast. University of California San 
Diego, La Jolla, CA, United States.

4:00 PM - 6:00 PM Oral

MATERNAL BIOLOGY AND HEALTH
East Meeting Room 13

Egle Bytautiene Prewit and Loren P. Thompson

4:00   The Influence of Artificial Sweetener During Pregnancy 
O-037  on Long Term Maternal Health.

Pania E Bridge-Comer†, Ana Paula Machado Spara†, 
Jasmine F Plows†, Jacon Morton-Jones†, Mark H 
Vickers*, Clare M Reynolds∗. University of Auckland, 
Auckland, New Zealand.

4:15   Mechanisms of Action of Intervention in the PHOENIX 
O-038  Trial: In Women with Preterm Preeclampsia Does 

Planned Delivery Improve Postpartum Maternal Cardiac 
Function Through Attenuation of Myocardial Ischaemia 
at Time of Disease (PHOEBE Study)?

Fergus McCarthy,1 Jamie O’Driscoll,2 Paul Seed,3 
Mike Marber,3 Anna Placzek,4 Lucilla Poston,3 Andrew 
Shennan,3 Basky Thilaganathan,5 Paul Leeson,4 
Lucy Chappell.3 1Infant Research Center, University 
College Cork, Cork, Ireland; 2Canterbury Christ Church 
University, Kent, United Kingdom; 3King’s College 
London, London, United Kingdom; 4University of Oxford, 
Oxford, United Kingdom; 5St George’s University of 
London, London, United Kingdom.

4:30   Maternal Obesity During Pregnancy Induces Oxidative 
O-039  Stress and Mitochondria Functional Alterations in the 

Maternal Liver.
Luis Grilo†,1 João D Martins†,1 Chiara H Cavallaro†,1 
Inês Cardoso†,1 Inês Baldeiras*,1 Teresa Cunha-
Oliveira∗,1 Stephen Ford∗,2 Peter W Nathanielsz∗,2 
Paulo J Oliveira∗,1 Susana P Pereira†∗.1 1Center for 
Neuroscience and Cell Biology, University of Coimbra, 
Coimbra, Portugal; 2University of Wyoming, Laramie, 
WY, United States.

4:45   10 Years Prediction Model for Chronic Hypertension 
O-040  After Preeclampsia in Initially Normotensive Women

Mieke Hooijschuur†*, Marc E.A. Spaanderman∗, Jori 
M.J. Meijers†, Eva Mulder†, Chahinda Ghossein-Doha∗. 
Maastricht University, Maastricht, Netherlands.

5:00   Postpartum Hemorrhage After Vaginal Delivery is 
O-041  Associated with a Decrease in Immediate Breastfeeding 

Success
Lilly Y Liu†, Patricia Rekawek, MacKenzie Naert, Julie 
Cadet, Johanna Monro, Joanne Stone*. Icahn School of 
Medicine at Mount Sinai, New York, NY, United States.

5:15   Changes in Maternal Gut Microbiome Diversity and 
O-042  Composition Associated with Infant Feeding Behaviors.

Adetola Louis-Jacques,1 Jean Lim†,2 Anujit Sarkar†,3 
Tina Ho,1 Ronald R Magness,1 Maureen 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; 
3University of South Florida, Tampa, FL, United States.

5:30   Prenatal Maternal Stress Induces Preterm Birth and 
O-043  Impacts Neonatal Adaptive Immunity

Valeria Garcia-Flores†,1 Roberto Romero,2 Jose 
Galaz†,1 Chaur-Dong Hsu,1 David Olson,3 Gerlinde A. S. 
Metz,4 Nardhy Gomez-Lopez*.1 1Wayne State University 
SOM, Detroit, MI, United States; 2Perinatology Research 
Branch, NICHD, Detroit, MI, United States; 3University of 
Alberta, Edmonton, AB, Canada; 4Canadian Center for 
Behavioral Neuroscience, Lethbridge, AB, Canada.
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5:45   Association of Pre-pregnancy Subclinical Insulin 
O-044  Resistance With Cardiac Dysfunction in Healthy 

Nulliparous Women
Rachel B.C. Psoinos†, Erin A. Morris*, Carole A. 
McBride∗, Ira M. Bernstein∗. University of Vermont 
College of Medicine, Burlington, VT, United States.

4:00 PM - 6:00 PM Oral

REPRODUCTIVE BIOLOGY I
East Meeting Room 3

Joshua Johnson and Qiwei Yang

4:00   Towards Three-Dimensional Imaging of the Murine 
O-045  Vagina.

Kristin S Miller*, Diego Gatica†, Bihe Hu†, Elvis K 
Danso†, Katherine Elfer†, J. Quincy Brown∗. Tulane 
University, New Orleans, LA, United States.

4:15   Proteomic Analysis of Secretions from a Novel 
O-046  Endocervical Cell Culture Using Conditionally 

Reprogrammed Cells
Leo Han†,1,2 Walker Andrews,2 Karsten Wong,2 Ashok 
Reddy,1 Phillip Wilmarth,1 Jeffrey T Jensen*.1,2 1Oregon 
Health and Science University, Portland, OR, United 
States; 2Oregon National Primate Research Center, 
Beaverton, OR, United States.

4:30   Differentiation of Mouse iPSCs into Functional Oocytes
O-047  Raymond M. Anchan*, Nicholas W Ng, Kha U Dam, 

Ankrish Milne, Emily R Disler, Nicole Dunn, Kevin M 
Elias, Elizabeth Ginsburg. Brigham & Women’s Hospital, 
Harvard Medical School, Boston, MA, United States.

4:45   Mitochondrial Stress Response Gene Clpp is Not 
O-048  Required for Granulosa Cell Function

Ecem Esencan†, Gizem A. Imamoglu†, Mauro 
Cozzolino†, Emre Seli*. Yale School of Medicine, New 
Haven, CT, United States.

5:00   Exposure to Synthetic Glucocorticoids Modifies 
O-049  the Sperm MicroRNA Profile: Implications for 

Intergenerational Transmission
Christopher Casciaro†,1 Hirotaka Hamada†,1 Alisa 
Kostaki,1 Stephen Matthews*.1,2,3 1University of Toronto, 
Toronto, ON, Canada; 2Univeristy of Toronto, Toronto, 
ON, Canada; 3Sinai Health System, Toronto, ON, 
Canada.

5:15   Recombinant AMH (rAMH) for Stalling in vitro Granulosa 
O-050  Cell Replication

Laura Detti*,1 Irene Peregrin-Alvarez†,1 Mary E 
Christiansen†,1 Pouran Malekzadeh†,1 Jennifer 
Sledge†,1 Ghassan M Saed∗.2 1University of Tennessee 
Health Science Center, Memphis, TN, United States; 
2Wayne State University, Detroit, TN, United States.

5:30   Loss of Ovarian Expression of the Noncoding RNA H19 
O-051  Promotes Susceptibility to Doxorubicin-induced DNA 

Damage
Jing Wang,1 Joshua Johnson,2 Amanda N. Kallen*.3 
1Department of Oncology, Beijing Friendship Hospital, 
Capital Medical University, Beijing, China; 2University 
of Colorado Denver, Aurora, CO, United States; 3Yale 
School of Medicine, New Haven, CT, United States.

5:45   Metabolomics Study of Mouse Blastocysts Cultured in 
O-052  a Microfluidic Device to Assess Development in Uterine 

Cell-Conditioned Media.
Vanessa Mancini†,1 Paul J. McKeegan,1 Stacy 
D. Sherrod,2 Alexandra C. Rutledge,2 Simona G. 
Codreanu,2 Helen M. Picton,1 Virginia Pensabene.1 
1University of Leeds, Leeds, United Kingdom; 2Vanderbilt 
University, Nashville, TN, United States.
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11:00 AM - 12:30 PM Oral

DEVELOPMENTAL PROGRAMMING I
East Meeting Room 13

Lucilla Poston and Kathleen Pennington

11:00   Sex-specific Alterations in the Early Embryonic Mouse 
O-053  Epigenome

Kathleen O’Neill*,1 Sarah Johnston,1 Kim Taehyong,1 
Xiang Zhang,2 Rebecca A Simmons.1 1University 
of Pennsylvania, Philadelphia, PA, United States; 
2University of Cincinnati, Cincinnati, OH, United States.

11:15   A Life Course Approach to the Relationship Between 
O-054  Fetal Growth and HPA-Axis Function.

Wrivu M Martin†,1 Carol A Wang,1,2 Stephen J Lye,3 
Rebecca M Reynolds,4 Stephen G Matthews,3,5 Carly 
E McLaughlin,6 Roger Smith,1,2 Craig E Pennell*.1,2 
1University of Newcastle, New South Wales, Australia; 
2Hunter Medical Research Institute, New South Wales, 
Australia; 3Lunenfeld-Tanenbaum Research Institute, 
Toronto, ON, Canada; 4University of Edinburgh, 
Edinburgh, United Kingdom; 5University of Toronto, 
Toronto, ON, Canada; 6Curtin University, Western 
Australia, Australia.

11:30   Sex-Specific Effects of a Placenta-Targeted Treatment 
O-055  with nMitoQ on the Mechanisms of Cardiac Dysfunction 

in Adult Offspring Exposed to Hypoxia in utero
Nataliia Hula†,1 Jennie Vu†,1 Anita Quon†,1 Raven 
Kirschenman†,1 Christy-Lynn M. Cooke†,1 Thomas J. 
Phillips†,2 C. Patrick Case†,3 Floor Spaans†,1 Sandra 
T. Davidge*.1 1University of Alberta, Edmonton, AB, 
Canada; 2Cardiff University, Cardiff, United Kingdom; 
3University of Bristol, Bristol, United Kingdom.

11:45   Perinatal Protein Deficiency and Postnatal Catch-up 
O-056  Growth Leads to Hepatic Mitochondrial Dysfunction in 

Adult IUGR Offspring.
Shelby L Oke†,1,2 Gurjeev Sohi,1,2 Daniel B Hardy*.1,2 
1The University of Western Ontario, London, ON, 
Canada; 2Children’s Health Research Institute, London, 
ON, Canada.

12:00   Iron Restriction During Pregnancy Causes Dysfunction 
O-057  and Morphological Changes in the Hearts of Neonatal 

Offspring
Ronan Noble†, Jason Li†, Andrew Woodman†, Richard 
Mah†, Ferrante Gragasin*, Luke Eckersley∗, Stephane 
Bourque∗. University of Alberta, Edmonton, AB, Canada.

12:15   Epigenetic Effects of N-acetylcysteine on H2S-Mediated 
O-058  Protection Against Fetal Origins of Vascular Disease

A. A. Paz†,1 T. A. Garrud†,2 E. Peñaloza†,1 F. Vega-
Tapia†,1 S. G. Ford,2 Y. Niu,2,3,4 B. J. Krause,1 D. A. 
Giussani*.2,3,4 1Pontificia Universidad Catolica de Chile, 
Santiago, Chile; 2University of Cambridge, Cambridge, 
United Kingdom; 3Centre for Trophoblast Research, 
University of Cambridge, Cambridge, United Kingdom; 
4Cambridge Cardiovascular Strategic Research Initiative, 
University of Cambridge, Cambridge, United Kingdom.

11:00 AM - 12:30 PM Oral

FETUS I
East Meeting Room 3

Janna Morrison and Stephen Contag

11:00   PiggyBac Transposase Mediated Inducible Trophoblast-
O-059  specific Knockdown of Mechanistic Target of Rapamycin 

(mTOR) in Mice Decreases Placental Nutrient Transport 
and Inhibits Fetal growth

F J Rosario,1 J Urschitz,2 T L Powell,1 T Jansson*.1 
1University of Colorado, Aurora, CO, United States; 
2University of Hawaii, Honolulu, HI, United States.

11:15   Effects of Nanoparticle-encapsulated MitoQ (nMitoQ) 
O-060  Delivery to the Placenta on Fetal Cardiomyocyte 

Development in a Rat Model of Prenatal Hypoxia
Esha Ganguly†,1 Raven Kirschenman,1 Floortje Spaans,1 
Thomas Phillips,2 Christy-Lynn Cooke,1 Patrick Case,3 
Sandra T. Davidge*.1 1University of Alberta, Edmonton, 
AB, Canada; 2Cardiff University, Cardiff, United Kingdom; 
3University of Bristol, Bristol, United Kingdom.

11:30   Exploring Genetic Variation in Normal and Diseased 
O-061  Human Placentas.

Nathan R. Blue, Amelia Wallace†, Aaron Quinlan, Robert 
M Silver*. University of Utah Health, Salt Lake City, UT, 
United States.

11:45   An Aberrant Endothelial Cell Response to Flow: 
O-062  Mechanistic Implications for Congenital Heart Defects in 

the Feto-placental Unit
Yalda Afshar,1 Anhyo Jeong,1 William M. Jones,2 Luisa 
Iruela-Arispe.3 1University of California, Los Angeles, Los 
Angeles, CA, United States; 2University of California, 
Irvine, Irvine, CA, United States; 3Northwestern 
University, Chicago, IL, United States.

12:00   Low Dose Insulin Infusion in IUGR Fetal Sheep 
O-063  Stimulates Skeletal Myoblast Proliferation but Not Fiber 

Number.
Eileen I. Chang†,1 Byron Hetrick,2 Stephanie R. 
Wesolowski,1 Paul J. Rozance,1 Carrie E. McCurdy,2 
Laura D. Brown*.1 1University of Colorado School of 
Medicine, Aurora, CO, United States; 2University of 
Oregon, Eugene, OR, United States.

12:15   Decreased Mitochondrial Complex I Activity in Skeletal 
O-064  Muscle of Growth Restricted Ovine Fetuses with 

Placental Insufficiency
Alexander Pendleton†, Melissa A Davis†, Amy C Kelly†, 
Leticia E Camacho†, Miranda J Anderson, Paul R 
Langlais, Sean W Limesand*. University of Arizona, 
Tucson, AZ, United States.
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11:00 AM - 12:30 PM Oral

PREECLAMPSIA I
East Meeting Room 11 & 12

Thomas McElrath and Anna Palatnik

11:00   Proinflammatory and Anti-inflammatory Cytokine 
O-065  Responses by Decidua T cells in Preeclampsia

Ai-ris Yonekura Collier, Dan H Barouch*. Beth Israel 
Deaconess Medical Center, Boston, MA, United States.

11:15   Sulforaphane Improves Vascular Reactivity in Arteries 
O-066  After Preeclamptic-like Injury.

Annie Georgina Cox†,1 Kirsten R Palmer,2 Euan M 
Wallace*.1 1Monash University, Richmond, Australia; 
2Monash University, Clayton, Australia.

11:30   Progesterone Induced Blocking Factor Attenuates 
O-067  Hypertension, Placental and Endothelial Cell 

Mitochondrial Dysfunction and Reactive Oxygen 
Species in Response to sFlt-1 During Pregnancy

Lorena M Amaral, Evangeline Deer, Kyleigh Comley, 
Denise C Cornelius, Jalisa Jones, Tarek Ibrahim, 
Ramana Vaka, Michael Franks, Babbette LaMarca*. 
University of Mississippi Medical Center, Jackson, MS, 
United States.

11:45   Challenging the Definition of Hypertension in Pregnancy 
O-068 - A Retrospective Cohort Study

Maya Reddy†,1 Daniel L Rolnik,1 Katrina Harris†,1 
Wentao Li,1 Ben W Mol,1 Fabricio da Silva COSTA,1,2 
Euan Wallace,1 Kirsten Palmer.1 1Monash University, 
Clayton, Australia; 2Ribeirão Preto Medical School, 
University of São Paulo, Ribeirão Preto, São Paulo, 
Brazil.

12:00   Hypoxic Pregnancy Recapitulates In Vivo, Mitochondrial 
O-069  and Molecular Markers of Preeclampsia in the Mother, 

Placenta and Offspring
W Tong†,1,2 K L Brain†,1 B J Allison†,1 K J Botting†,1,2 
Y Niu†,1,2 S G Ford†,1 P FB Wooding,1 Q Lyu†,1 L 
Zhang†,1 K A O’Brien†,1 A P Sowton†,1 T Cindrova-
Davies,1,2 H W Yung,1,2 G J Burton,1,2 A J Murray,1 D A 
Giussani*.1,2 1Department of Physiology, Development 
and Neuroscience, Cambridge, United Kingdom; 2Centre 
for Trophoblast Research, Cambridge, United Kingdom.

12:15   Surgically Increasing Uteroplacental Impedance 
O-070  Results in Attenuated Uterine Vascular Remodeling and 

Preeclampsia-Related Placental Secretomics During 
Pregnancy.

Nga Ling Ko*,1 Narmin Mukhtarova,1 Catrina Hood,2 Ying 
Wai Lam,2 George Osol.1 1The University of Vermont, 
Burlington, VT, United States; 2Proteomics Facility, 
Vermont Genetics Network, The University of Vermont, 
Burlington, VT, United States.

11:00 AM - 12:30 PM Oral

GYNECOLOGY II
East Ballroom BC

Lisa Halvorson and Elliott Richards

11:00   Endometriosis Lesion-specific cxcr4 Knockdown 
O-071  Increases Estrous-cycle Dependent Intraepithelial 

Lymphocyte Infiltration in the Mouse, Compromising 
Lesion Integrity.

Aya Tal†, Reshef Tal, Harvey J. Kliman, Hugh S. Taylor*. 
Yale University School of Medicine, New Haven, CT, 
United States.

11:15   Targeting and Treatment of Endometriosis with 
O-072  Nanoparticles.

Oleh Taratula,1 Olena Taratula,1 Abraham Moses†,1 
Fangzhou Luoi†,2 Ov D Slayden*.2 1Oregon State 
University, Portland, OR, United States; 2Oregon 
National Primate Research Center, Beaverton, OR, 
United States.

11:30   Large-scale Genome-wide Association Meta-analysis of 
O-073  Endometriosis Reveals 44 Loci in 61K Cases and 711K 

Controls and Genetically-associated Comorbidity with 
Other Pain Conditions

Nilufer Rahmioglu†, International Endometriosis 
Genomics Consortium. University of Oxford, Oxford, 
United Kingdom.

11:45   Microvascular Endothelium-Dependent Vasodilation is 
O-074  Impaired in Women with Endometriosis and Improved 

with Acute Atorvastatin Treatment
Anna E. Stanhewicz,1 Corinna F. Serviente,2 Gabrielle 
Dillon†,3 Nina S Stachenfeld,4 Hugh S. Taylor,5 Lacy M. 
Alexander*.3 1University of Iowa, Iowa City, IA, United 
States; 2Penn State University, Unviersity Park, PA, 
United States; 3Penn State University, University Park, 
PA, United States; 4John B. Pierce Foundation, Yale 
School of Medicine, New Haven, PA, United States; 
5Yale School of Medicine, New Haven, CT, United 
States.

12:00   Identification ofFOXC1as a Key Transcriptional 
O-075  Regulator in Induced Endometriosis Lesions.

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.

12:15   Spontaneous Ovarian Endometriosis in Mice with 
O-076  Deletion of Arid1a and Gain of KrasG12D

Jillian RH Wendel†, Xiyin Wang, Rakshin Kharwadkar, 
Xiaoyu Lu, Robert Emerson, Mark H. Kaplan, Chi Zhang, 
Shannon M. Hawkins*. Indiana University School of 
Medicine, Indianapolis, IN, United States.
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11:00 AM - 12:30 PM Oral

PARTURITION II
East Meeting Room 8 & 15

John Challis and Mancy Tong

11:00   Lung Maturation in Extremely Preterm Fetal Lambs 
O-077  Maintained on an Artificial Placenta is Driven by 

Glucocorticoid Signalling, Not Inflammation.
Erin Lesley Fee,1 Matthew Warren Kemp*,1 Masatoshi 
Saito∗,2 Haruo Usuda∗.2 1University of Western Australia, 
Perth, Australia; 2Tohuku University Hospital, Sendai, 
Japan.

11:15   A Novel Allosteric Modulator of IL-6R Successfully 
O-078  Prevents Deleterious Effects of Inflammation in a LPS 

Model of Preterm Birth
Elizabeth Prairie†,1,2 Sarah-Eve Loiselle†,1,2 Frédérique 
Vermette-Lacroix†,1,2 Xin Hou*,1 Estefania Marin 
Sierra†,1 Christiane Quiniou∗,1 Sarah Robertson∗,3 david 
Olson∗,4 Sylvain Chemtob∗.1,2 1Sainte-Justine Hospital, 
Montréal, QC, Canada; 2Université de Montréal, 
Montreal, QC, Canada; 3University of Adelaide, Adelaide, 
Australia; 4University of Alberta, Edmunton, AB, Canada.

11:30   Enhanced Decidual FKBP51 Expression Promotes 
O-079  Idiopathic Preterm Birth by Inducing Functional 

Progesterone Withdrawal
Nihan Semerci†,1 Asli Ozmen,1 Ozlem Guzeloglu-
Kayisli,1 Xiaofang Guo,1 Irina Buhimschi,2 Catalin 
Buhimschi,2 Frederick Schatz,1 Umit Kayisli,1 Charles 
Lockwood.1 1Univ of South Florida, Morsani College of 
Medicine, Tampa, FL, United States; 2Univ of Illinois at 
Chicago COM, Chicago, IL, United States.

11:45   Selective Progesterone Receptor Modulator Delays Term 
O-080  Labor and Prevents Preterm Labor in Mice

Oksana Shynlova*,1 Lubna Nadeem,1 Anna Dorogin,1 
Sam Mesiano,2 Stephen Lye∗.1 1Sinai Health System, 
Toronto, ON, Canada; 2Case Western Reserve 
University, Cleveland, OH, United States.

12:00   Multi-Omic, Longitudinal Profile of Third-Trimester 
O-081  Pregnancies Identifies a Molecular Switch That Predicts 

the Onset of Labor.
Ina Stelzer, Mohammad Sajjad Ghaemi, Xiaoyuan Han, 
Kazuo Ando, Laura Peterson, Kevin Contrepois, Edward 
Ganio, Amy Tsai, Eileen Tsai, Kristen Rumer, Natalie 
Stanley, Ramin Fallazadeh, Martin Becker, Anthony 
Culos, Dyani Gaudilliere, Ronald Wong, Virginia Winn, 
Gary Shaw, David Stevenson, Michael Snyder, Martin 
Angst*, Nima Aghaeepour∗, Brice Gaudilliere∗. Stanford 
University, Stanford, CA, United States.

12:15   Association Between Daily Melatonin and Cortisol 
O-082  Rhythms and Risk of Preterm Birth

Ronald T. McCarthy,1 Peinan Zhao,1 Anjana Delhi,1 Emily 
S Jungheim,1 Justin C Fay,2 Erik D Herzog,3 Sarah K 
England*.1 1Washington University School of Medicine, 
St. Louis, MO, United States; 2University of Rochester, 
New York, NY, United States; 3Washington University in 
St. Louis, St. Louis, MO, United States.

11:00 AM - 12:30 PM Oral

REPRODUCTIVE ENDOCRINOLOGY AND 
INFERTILITY I

East Meeting Room 2

Gaurang Daftary and Mary Ellen Pavone

11:00   An In Vivo Model of Human FSH Dysregulation in 
O-083  Obesity: Obese Women Exhibit Lower Serum FSH 

Levels in Response to Intravenous Recombinant FSH 
After GnRH Suppression 

Katherine Kuhn*,1 Thanh-Ha Luu†,1 Andrew Bradford,1 
Luke Wittenberg,2 Nne-Omoji Nwobodo,3 Polotsky 
Alex∗.1 1University of Colorado Anschutz Medical 
Campus, Aurora, CO, United States; 2University of 
California-Davis, Aurora, CA, United States; 3UCHealth, 
Aurora, CO, United States.

11:15   A Multi-Center, Prospective, Blinded, Non-Selection 
O-084  Study Evaluating the Predictive Value (PV) of an 

Aneuploid Preimplantation Genetic Testing for 
Aneuploidy (PGT-A) Diagnosis and Impact of Biopsy

Ashley W. Tiegs†,1,2 Xin Tao,3 Yiping Zhan,3 Chaim 
Jalas,3 Christine Whitehead,1 Emre Seli,1,4 George 
Patounakis,5 Jacqueline Gutmann,6 Arthur Castelbaum,7 
Richard T. Scott*.1,2 1RMA New Jersey, Basking Ridge, 
NJ, United States; 2Sidney Kimmel Medical College, 
Thomas Jefferson University, Philadelphia, PA, United 
States; 3Foundation for Embryonic Competence, Basking 
Ridge, NJ, United States; 4Yale School of Medicine, New 
Haven, CT, United States; 5RMA Florida, Lake Mary, 
FL, United States; 6RMA Philadelphia, Philadelphia, PA, 
United States; 7RMA Philadelphia, Philadelphia, NJ, 
United States.

11:30   Identification of Novel PRDM9 DNA Binding Alleles in an 
O-085  Azoospermia Cohort

M. Blake Evans†, Sherry Ralls, Mohamed Mahgoub, 
Micah J Hill, Alan H DeCherney, Todd Macfarlan*. NIH/
NICHD, Bethesda, MD, United States.

11:45   A Superovulatory Uterine Environment Impacts 
O-086  Embryo Implantation, Results in Placental ER Stress 

and Reduces Fetal Growth of Both Fresh and Vitrified 
Embryos

Cassandra Roeca†, Elena Silva, Kenneth Barentsen, 
Theresa Powell, Thomas Jansson*. University of 
Colorado School of Medicine, Aurora, CO, United States.

12:00   Anti Mullerian Hormone is Low in Women with Sickle 
O-087  Cell Disease Who Participated in the Multi-Center Study 

of Hydroxyurea
Lydia Pecker,1 Hyunwook Koh†,2 Ni Zhao,2 Sophie 
Lanzkron,1 Mindy Christianson*.1 1Johns Hopkins School 
of Medicine, Baltimore, MD, United States; 2Johns 
Hopkins School of Public Health, Baltimore, MD, United 
States.

12:15   Different Origins of Sperm and the Impact on Prenatal 
O-088  and Placental Growth Trajectories: The Rotterdam 

Periconception Cohort.
Jeffrey Hoek†, Willem Boellaard*, Eva S. van Marion†, 
Sten P. Willemsen∗, Régine P.M. Steegers-Theunissen∗, 
Sam Schoenmakers∗. Erasmus Medical Center, 
Rotterdam, Netherlands.
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4:30 PM - 6:00 PM Oral

EPIDEMIOLOGY AND GLOBAL HEALTH
East Meeting Room 1

Andrea Edlow and Alison Care

4:30   Likelihood of Women Achieving More Than One Live 
O-089  Birth After Various Types of Cancers.

Deepika Garg†, Huong Dieu Meeks, Erica Johnstone, 
Alexander Pastuszak, Sarah Berga, Ken Smith, Jim 
Hotaling, Joseph M Letourneau*. University of Utah, Salt 
Lake City, UT, United States.

4:45   Women with History of Pregnancy Complications Have 
O-090  Higher Risk of Midlife Stroke: The PATH Study

Eliza C Miller, Rindcy E Davis†, Natalie A Bello, 
Alexander M Friedman, Amelia K Boehme, Sarah 
E Tom*. Columbia University Vagelos College of 
Physicians and Surgeons, New York, NY, United States.

5:00   Analysis of Fetal Birth Weight Percentiles at Birth 
O-091  Improves Our Understanding of How the Maternal 

Postpartum Phenotype is Linked to Poor Pregnancy 
Outcome.

Calvin J Hobel*,1 Christine M Guardino,2 Max Mansolf,3 
Richard Liang,1 James Mirocha,1 Christine Dunkel 
Schetter.3 1Cedars-Sinai Medical Center, Los Angeles, 
CA, United States; 2Dickinson College, Carlisle, PA, 
United States; 3University of California Los Angeles, Los 
Angeles, CA, United States.

5:15   Losing Specificity. The Unintended Harm of Improved 
O-092  Detection of Fetal Growth Restriction.

Roshan Selvaratnam†,1,2 Mary-Ann Davey*,1,2 Shirin 
Anil∗,2 Susan J McDonald∗,3,4 Tanya Farrell∗,4 Euan M 
Wallace∗.1,2 1The Ritchie Centre, Monash University, 
Melbourne, Australia; 2Safer Care Victoria, Melbourne, 
Australia; 3La Trobe University, Melbourne, Australia; 
4Consultative Council on Obstetrics and Paediatric 
Mortality and Morbidity, Melbourne, Australia.

5:30   Racial Disparities in Infant Mortality Following Singleton 
O-093  Pregnancies in the US

Adwoa Baffoe-Bonnie†, Jasmine Johnson†, Celeste 
Green†, Tracy Manuck*. UNC-Chapel Hill, Chapel Hill, 
NC, United States.

5:45   Confidential Review of Maternal Deaths in the 
O-094  Community Level Interventions for Pre-Eclampsia 

Pakistan Trial
Annet M Aukes*,1,2 Kristina Arion†,1 Rahat N Qureshi†,3 
Sumedha Sharma†,1 Tang Lee∗,1 Beth A Payne†,1 
Jing Li∗,1 Marianne Vidler∗,1 Jefrey Bone†,1 Zulfiqar A 
Bhutta∗,3 Peter von Dadelszen∗,4,1 Laura A Magee∗,4,1 
CLIP Pakistan Working Group. 1University of British 
Columbia, Vancouver, BC, Canada; 2Amsterdam 
University Medical Centers, Amsterdam, Netherlands; 
3Aga Khan University, Karachi, Pakistan; 4King’s College, 
London, United Kingdom.

4:30 PM - 6:00 PM Oral

DEVELOPMENT PROGRAMMING II
East Meeting Room 2

Jorge Figueroa and Chiara Mando

4:30   Maternal Adiposity Alters Hippocampal Epigenomic and 
O-095  Transcriptomic Profiles in the Fetal Baboon

Ashley A. Martin†,1 Sarah O. Ocanas†,1 Hunter Porter†,1 
Martin-Paul Agbaga,1 Willard M. Freeman,1,2 Dean 
A. Myers*.1 1University of Oklahoma Health Sciences 
Center, Oklahoma City, OK, United States; 2Veterans 
Affairs Medical Center, Oklahoma City, OK, United 
States.

4:45   Sexual Dimorphic Mechanisms of Programming of 
O-096  Adipose Tissue (AT) Expansion by Maternal Obesity 

(MO) in the Rat.
Carlos A Ibáñez-Chávez†,1 Gabriela Lira-León†,1 Luis A 
Reyes-Castro†,1 Consuelo Lomas Soria†,1,2 Alejandra 
Hernández-Rojas†,1 Eyerahí Bravo-Flores,3 Mario Solís-
Paredes,3 Guadalupe Estrada-Gutiérrez,3 Fernando 
Larrea,1 Peter W Nathanielsz*,4 Elena Zambrano 
González∗.1 1Instituto Nacional de Ciencias Médicas 
y Nutrición SZ, Mexico City, Mexico; 2CONACyT-
INCMNSZ, Mexico City, Mexico; 3Instituto Nacional 
de Perinatologia, Mexico City, Mexico; 4University of 
Wyoming, Laramie, WY, United States.

5:00   Pronuclear Transfer Reveals Oocyte Nucleus 
O-097  is Sufficient to Transmit Cardiac Mitochondrial 

Abnormalities in Offspring of Obese Dams
Jeremie L Ferey†,1 Meghan Ruebel†,2 Keith Latham*,2 
Kelle Moley∗,1 Abhinav Diwan∗.1 1Washington University 
in St. Louis, St. Louis, MO, United States; 2Michigan 
State University, East Lansing, MI, United States.

5:15   Maternal Obesity (MO) in Sheep Elevates Fetal Left 
O-098  Ventricular (LV) Tissue Cortisol Concentration and the 

Components of the 11βhydroxysteroid Dehydrogenase 1 
(11βHSD1) System at Term

Qiurong Wang†, Steven P Ford, Wei Guo, Peter W 
Nathanielsz*. University of Wyoming, Laramie, WY, 
United States.

5:30   Females Are Not Just ‘Protected’ Males: Sex-Specific 
O-099  Vulnerabilities In Placenta and Brain After Prenatal 

Immune Disruption.
Amy E Braun†,1 Pamela A Carpentier†,2 Brooke 
A Babineau†,3 Aditi R Narayan†,1 Michelle L 
Kielhold†,4 Hyang Mi Moon†,1 Jennifer Su†,1 Vidya 
Saravanapandian†,5 Theo D Palmer*.1 1Stanford, 
Stanford, CA, United States; 2Northwestern, Chicago, IL, 
United States; 3Trinity Biosciences, Brisbane, CA, United 
States; 4Oregon Health & Science University, Portland, 
OR, United States; 5University of California San Diego, 
La Jolla, CA, United States.

5:45 Maternal Obesity Diminishes Inhibitory Interneuron 
O-100  Function in Rat Hippocampus

Helena C Parkington, Ammar Abdulwahid, Harold A 
Coleman*. Monash University, Clayton, Australia.
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4:30 PM - 6:00 PM Oral

REPRODUCTIVE BIOLOGY II
East Meeting Room 3

Yoel Sadovsky and Irene Cervello

4:30   The Role of Sirt1 and Progesterone Resistance in 
O-101  Normal and Abnormal Uterine Physiology: A Novel 

Hypothesis
Bruce A. Lessey,1 Abigail Gifford†,1 Tae Hoon Kim,2 
Asgerally T Fasleabas,2 Steven L Young,3 Jae-Wook 
Jeong.2 1Wake Forest Health, Winston-Salem, NC, 
United States; 2Michigan State University College of 
Human Medicine, Grand Rapids, MI, United States; 
3University of North Carolina at Chapel Hill, Chapel Hill, 
NC, United States.

4:45   Extracellular Vesicles Secreted by Uterine Decidual 
O-102  Cells Carry Critical Information for Establishment of 

Pregnancy.
Indrani C Bagchi*,1 Qiuyan Ma,1 Arpita Bhurke,1 Kannan 
Athilakshmi,1 Jie Yu,2 Robert N Taylor,3 Milan K Bagchi.1 
1University of Illinois at Urbana-Champaign, Urbana, 
IL, United States; 2Wake Forest School of Medicine, 
Winston-Salem, NC, United States; 3University of Utah 
School of Medicine, Salt Lake City, UT, United States.

5:00   Loss of MIG-6 Results in Endometrial Progesterone 
O-103  Resistance and Endometriosis-related Infertility 

Through ERBB2 Overexpression.
Tae Hoon Kim,1 Jung-Yoon Yoo,2 Jung-Ho Shin,3 Ulrich 
Müller,4 Asgerally T. Fazleabas1,1 Steven L. Young,5 
Bruce A. Lessey,6 Ho-Geun Yoon,2 Jae-Wook Jeong*.1 
1Michigan State University, Grand Rapids, MI, United 
States; 2Yonsei University, Seoul, Korea, Republic of; 
3Korea University, Seoul, Korea, Republic of; 4Johns 
Hopkins University, Baltimore, MD, United States; 
5University of North Carolina, Chapel Hill, NC, United 
States; 6Wake Forest University, Winston- Salem, NC, 
United States.

5:15   Endometrial Mitochondrial DNA Secreted in Extracellular 
O-104  Vesicles: A Novel Mechanism Modulating Maternal-

Embryo Bioenergetics
David Bolumar†,1 Alicia Amadoz,1 Inmaculada Moreno,1 
Carlos Marín,1 Antonio Diez,1 Jorge Jiménez-Almazán,1 
Carlos Simón,1,2 Felipe Vilella.1 1Igenomix Foundation/
INCLIVA, Paterna (Valencia), Spain; 2POG Department, 
University of Valencia, Valencia, Spain.

5:30   Entosis Occurs in Human Embryo Implantation.
O-105  Andrea Palomar†,1 Roberto Gonzalez-Martin†,2 Stefania 

Salsano,2 Silvia Pérez-Debén,2 Alicia Quiñonero,2 
Francisco Domínguez*.1 1IIS La Fe - IVI Foundation, 
Valencia, Spain; 2IVI Foundation-RMA Global, Valencia, 
Spain.

5:45   MicroRNA Expression in Pregnancy of Unknown 
O-106  Location (PUL)

Christopher Kyriacou,1 Sung Hye Kim,2 Shabnam 
Bobdiwala,1 Phillip Bennett*,2 Tom Bourne∗,1 Vasso 
Terzidou∗.2 1Tommys’ National Centre for Miscarriage 
Research, London, United Kingdom; 2Institute for 
Reproductive and Developmental Biology, London, 
United Kingdom.

4:30 PM - 6:00 PM Oral

PLACENTA II
East Meeting Room 11 & 12

Carlos Salomon and Sarah Delforce

4:30   Placental Genomic Imbalances Contribute to Poor Fetal 
O-107  Growth: From Trisomy to Copy Number Variants

Giulia F Del Gobbo†,1,2 Yue Yin,3 Sanaa Choufani,3 
Emma A Butcher,3 John Wei,3 Rosanna Weksberg,3,4 
Ryan KC Yuen*,3,4 Wendy P Robinson∗.1,2 1University 
of British Columbia, Vancouver, BC, Canada; 2BC 
Children’s Hospital Research Institute, Vancouver, BC, 
Canada; 3The Hospital for Sick Children, Toronto, ON, 
Canada; 4University of Toronto, Toronto, ON, Canada.

4:45   Transcription Factor NRF2 Serves a Key Role in the 
O-108  Expression of Immune Modulators During Human 

Trophoblast Differentiation
Youn-Tae Kwak, Sribalasubashini Muralimanoharan, 
Carole R Mendelson*. UT Southwestern Medical Center, 
Dallas, TX, United States.

5:00   Placental Cell-specific Extracellular Vesicle Profiles 
O-109  from Syncytiotrophoblasts and Extravillous 

Trophoblasts in the First Trimester
Terry Morgan, Mayu Morita, Leslie Myatt. Oregon HS 
University, Portland, OR, United States.

5:15   Bi-directional Signaling Between Placental Endothelial 
O-110  Cells and Extracellular Matrix Regulates Fetoplacental 

Angiogenesis in Severe Fetal Growth Restriction
Shuhan Ji†, Diane Gumina, Kathryn Kilpatrick, Emily J 
Su. University of Colorado School of Medicine, Aurora, 
CO, United States.

5:30   Identifying Metabolite Signatures in Placental 
O-111  Development Using iHumanPlacenta Metabolic Network

Alison Paquette†,1 Priyanka Baloni†,1 Gina Huynh,1 
Heather Brockway,2 Helen Jones,2 Yoel Sadovsky,3 
Louis Muglia,2 Nathan D. Price*.1 1Institute for Systems 
Biology, Seattle, WA, United States; 2Cincinnati 
Children’s Hospital Medical Center, Cincinnati, OH, 
United States; 3Magee-Womens Research Institute, 
Pittsburgh, PA, United States.

5:45   Trophoblast Derived Soluble-PDL1 Modulates 
O-112  Macrophage Polarization and Function

Gil G Mor*,1 Paulomi Aldo∗,2 Jiahui Ding†,1 Yuan You†,1 
Janina Kaislasuo†,1 Yonghong Zhang†,2 Aihua Liao∗.3 
1Wayne State University, Detroit, MI, United States; 
2Yale University, New Haven, CT, United States; 3Tongji 
Medical College,, Wuhan, China.
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4:30 PM - 6:00 PM Oral

REPRODUCTIVE ENDOCRINOLOGY AND 
INFERTILITY II

East Meeting Room 8 & 15

Zaher Merhi and Lusine Aghajanova

4:30   Exposure to D-galactose is Not Embryotoxic
O-113  Mili Thakur, Bai David, Husam M Abu-Soud. Wayne State 

University, Detroit, MI, United States.
4:45   Examination of Androgen Effects on Female 
O-114  Reproductive Axis: Hypothalamus-pituitary-ovary

Sheng Wu*, Olubusayo Awe†, Mingxiao Feng†, James 
Segars. Johns Hopkins University School of Medicine, 
baltimore, MD, United States.

5:00   Mild hyperandrogenemia in Presence/Absence of a 
O-115  High-fat, Western-style Diet Alters Secretory Phase 

Endometrial Transcriptome in Nonhuman Primates.
Cecily Bishop,1 Fangzhou Luo,1 Lina Gao,2 Suzanne 
Fei,1 Ov Slayden*.1 1Oregon National Primate Research 
Center, Beaverton, OR, United States; 2Oregon Health & 
Science University, Portland, OR, United States.

5:15   Effect of Mitochondrial Dynamin Like GTPase on 
O-116  Steroidogenesis in the Corpus Luteum

Michele R Plewes, Pan Zhang, Xiaoying Hou, John 
Davis. University of Nebraska Medical Center, Omaha, 
NE, United States.

5:30   Bioavailable Inhibin B May be a Better Marker of Oocyte 
O-117  Yield Than Ovarian Reserve.

Rachel B Danis†,1 Intira Sriprasert,1 Jacqueline R Ho,1 
Lynda K McGinnis,1 Ajay Kumar,2 Frank Z Stanczyk.1 
1University of Southern California, Los Angeles, CA, 
United States; 2Ansh Labs, Webster, TX, United States.

5:45   Dose-Dependent Ovulation Rates and Endocrine 
O-118  Correlates of Ovulation in PCOS Patients Undergoing 

Letrozole Ovulation Induction: A Secondary Analysis of 
the PPCOSII Trial

Tracy Nicole Hadnott Harrison, Alexander Quaas, R. 
Jeffrey Chang*. University of California, San Diego, La 
Jolla, CA, United States.

4:30 PM - 6:00 PM Oral

CLINICAL AND TRANSLATIONAL PERINATOLOGY 
II

East Meeting Room 13

Laxmi Baxi and Kenneth Chan

4:30   First Use of an Artificial Placenta to Support Extremely 
O-119  Preterm Sheep Fetuses Compromised by Intrauterine 

Inflammation.
Haruo Usuda, Matthew Kemp. University of Western 
Australia, Perth, Australia.

4:45   Fetal Rh Antigen is Present Consistently Throughout 
O-120  Cells in the Maternal Circulation in Early Pregnancy

Stefanie J Hollenbach†, Mathew Cochran, Taylor 
Waldrop, Keelin Abbott, Amy Harrington*. University of 
Rochester, Rochester, NY, United States.

5:00   Individual Edinburg Perinatal Depression Scale (EPDS) 
O-121  Components and Preterm Birth

Shelby Smith†, Talati Asha†, Stephanie Sun†, Robert 
Bradford, Hudson Santos, Tracy Manuck. UNC-Chapel 
Hill, Chapel Hill, NC, United States.

5:15   Racial and Ethnic Disparities in Mode of Delivery During 
O-122  Labor Induction

Christina Ackerman†,1 Masaru Negi,2 Uma Reddy,1 
Lisbet Lundsberg,1 Audrey Merriam,1 Jessica 
Greenberg,1 Sarah Meller,1 Anna Sfakianaki*.3 1Yale New 
Haven Hospital, New Haven, CT, United States; 2UCLA, 
Los Angeles, CA, United States; 3University of Miami, 
Miami, FL, United States.

5:30   Maternal and Neonatal Morbidity Associated With 
O-123  TOLAC Versus Elective Repeat Cesarean as a Function 

of VBAC Success Prediction
Hayley Pierce†, Frank B. Williams†, Carole McBride†, 
Kelley McLean*. University of Vermont Medical Center, 
Burlington, VT, United States.

5:45   Maternal and Neonatal Morbidity Following Uterine 
O-124  Rupture by History of Previous Cesarean Section

Stephanie Sun†, Asha Talati†, Catherine Vladutiu, Tracy 
Manuck*. UNC-Chapel Hill, Chapel Hill, NC, United 
States.
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10:30 AM - 12:00 PM Oral

FETUS II
East Meeting Room 13

Anna Euser and Panicos Shangaris

10:30   Late Gestation Fetal Hyperglucagonemia Results in 
O-125  Lower Fetal Weight, Fetal Hypoaminoacidemia, and 

Decreased Uteroplacental Nutrient Uptake.
Sarah Cilvik†,1 Stephanie R. Wesolowski,1 Russ V. 
Anthony,2 Laura D. Brown,1 Paul Rozance*.1 1University 
of Colorado Anschutz Medical Campus, Aurora, CO, 
United States; 2Colorado State University College of 
Veterinary Medicine, Fort Collins, CO, United States.

10:45   Intrauterine Hypoxia Induces Compensatory Changes in 
O-126  Fetal Heart Function in Growth Restricted Fetuses in a 

Sex Dependent Manner
Loren P. Thompson*,1 Shifa Turan,2 Graham W 
Aberdeen.1 1Univ. of Maryland SOM, Baltimore, MD, 
United States; 2UM Medical Center, Baltimore, MD, 
United States.

11:00   Maternal and Fetal Immunological Consequences of 
O-127  Intrauterine Inflammation: Implications for Fetal Brain 

Injury.
Emma L Lewis†, Amy G. Brown, Natasha M. Tulina, 
Paige M. Porrett, Michal A Elovitz*. University of 
Pennsylvania, Philadelphia, PA, United States.

11:15   Novel Gasotransmitter Cardio-Protection in the 
O-128  Developing Heart: Comparative Roles of Hydrogen 

Sulphide and Carbon Monoxide
Y Niu†,1 Q. Lyu†,1,2 R. M. Hess†,1 S. G. Ford†,1 T. A. 
Garrud†,1 A. Iqbal†,1 J. O. Louca†,1 W. Tong†,1 K. J. 
Botting†,1 D. A. Giussani*.1 1University of Cambridge, 
Cambridge, United Kingdom; 2The Fourth Military 
Medical University, Xi’an, China.

11:30   Human Microglia Acquire a More Mature, Homeostatic 
O-129  Phenotype During the Transition of the First and Second 

Trimester of Gestation.
Sharon Eskandar†,1 Laura Kracht,1 Malte Borggrewe,1 
Astrid M Alsema,1 Nieske Brouwer,1 Michel Meijer,1 
Susana M Chuva de Sousa Lopes,2 Maaike C Nieveen,2 
Susanne M Kooistra,1 Sicco A Scherjon,1 Jelmer R 
Prins,1 Bart JL Eggen.1 1University Medical Center 
Groningen, Groningen, Netherlands; 2Leiden University 
Medical Center, Leiden, Netherlands.

11:45   Bacterial and Viral Infections Inhibit Defence 
O-130  Mechanisms in the Developing Human Blood-Brain 

Barrier (BBB) in Vitro
Guinever E Imperio†,1 Petcharawan Lye†,1 Enrrico 
Bloise*,2 Stephen G Matthews∗.1 1University of Toronto, 
Toronto, ON, Canada; 2Federal University of Minas 
Gerais, Belo Horizonte, Brazil.

10:30 AM - 12:00 PM Oral

PARTURITION III
East Meeting Room 8 & 15

Matthew Kemp and Gautam Chaudhuri

10:30 Extracellular Calcium Entry via the TRPV4 Channel 
O-131  Potentiates NFκB Activation in the Myometrium.

Judith A Ingles†, Saidie Rodriguez, Lihua Ying, David 
N. Cornfield*, Cristina M. Alvira∗. Stanford University 
School of Medicine, Stanford, CA, United States.

10:45   Synthetic PreImplantation Factor (sPIF) Prevents 
O-132  Preterm Birth and Preserves Fetal Brain Development

Marialuigia Spinelli†,1 Cèline Boucard,1 Fiorella Di 
Nicuolo,2 Roberta Castellani,2 Alfredo Pontecorvi,2 
Giovanni Scambia,2 Chiara Granieri,2 Eytan Barnea,3 
Daniel Surbek,1 Nicoletta Di Simone,2 Martin Mueller.1 
1Bern University Hospital, Bern, Switzerland; 2Università 
Cattolica del Sacro Cuore, Roma, Italy; 3BioIncept LLC, 
Cherry Hill, NY, United States.

11:00   Exosomal Delivery of NF-kB Inhibitor Delays LPS-
O-133  induced Preterm Birth and Reduces Fetal Inflammatory 

Response in Mouse Models
Samantha Sheller-Miller†,1 Enkhtuya Radnaa,1 Dolores 
Quiroz,1 Kyungsun Choi,2 Steven J Fortunato,3 Chulhee 
Choi,2 Ramkumar Menon*.1 1UTMB, Galveston, TX, 
United States; 2ILIAS Biologics, Daejeon, Korea, 
Republic of; 3Ochsner, New Orleans, LA, United States.

11:15   The Vaginal Immune Response, the Microbiome, and 
O-134  Their Interactions in Women Who Ultimately Deliver 

Preterm or at Term
Violetta Florova†,1 Roberto Romero,2 Adi L Tarca,1 
Chaur-Dong Hsu,1 Kevin Theis,1 Nardhy Gomez-
Lopez*.1 1Wayne State University SOM, Detroit, MI, 
United States; 2Perinatology Research Branch, NICHD, 
Detroit, MI, United States.

11:30   Microbial Metabolites Compromise Epithelial Barrier 
O-135  Integrity: Potential Mechanisms by Which Non-Optimal 

Cervicovaginal Microbiota Lead to Preterm Birth.
Kristin D Gerson†, Yusra Gimie, Lauren Anton, Michal A 
Elovitz*. University of Pennsylvania Perelman School of 
Medicine, Philadelphia, PA, United States.

11:45   Fetal Membrane-Activated Neutrophils Propagate Fetal 
O-136  Membrane Inflammation and Markers of Membrane 

Weakening
Mancy Tong†, Abigail H Smith†, Vikki M Abrahams*. 
Yale University, New Haven, CT, United States.
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10:30 AM - 12:00 PM Oral

PLACENTA III
East Meeting Room 11 & 12

Denise Hemmings and David Owen

10:30   In Vivo Impact of Chorionic Somatomammotropin RNA 
O-137  Interference in the Absence of Intrauterine Growth 

Restriction.
Amelia R Tanner†,1 Ashgar Ali,1 Quinton A Winger,1 
Paul J Rozance,2 Russell V Anthony*.1 1Colorado State 
University, Fort Collins, CO, United States; 2University of 
Colorado, Aurora, CO, United States.

10:45   Identification of Placental MiRNA Associated with 
O-138  Maternal Insulin Sensitivity During Pregnancy

Fernanda Alvarado†,1 William Beyer,1 Tianjiao Chu,2 
Yoel Sadovsky,2 Patrick Catalano,1 Marie-France Hivert,3 
Perrie O’Tierney-Ginn*.1 1Tufts Medical Center, Boston, 
MA, United States; 2University of Pittsburgh, Pittsburg, 
PA, United States; 3Harvard Medical School, Boston, 
MA, United States.

11:00   Changes in Lipid Profiles of Placental Exosomes in 
O-139  Maternal Plasma Characterize Pregnancies with a Small-

for-Gestational Age Fetus
Miira M Klemetti†,1 Porter R Tyler,1 Ante BV 
Pettersson†,2 Martin Post*,2 Isabella Caniggia∗.1 
1Lunenfeld-Tanenbaum Research Institute, Toronto, 
ON, Canada; 2Peter Gilgan Centre for Research and 
Learning, Hospital for Sick Children, Toronto, ON, 
Canada.

11:15   Azithromycin Treatment of Placental Inflammation 
O-140  in a Non-Human Primate Model of Intra-Amniotic 

Ureaplasma Infection
Meredith A. Kelleher,1 Terry K Morgan,2 Ji Yeon Lee,3 
Victoria H.J. Roberts,1 Antonio E. Frias,1,2 Irina Burd,3 
Miles J. Novy.1 1Oregon National Primate Research 
Center, Beaverton, OR, United States; 2Oregon Health & 
Science University, Portland, OR, United States; 3Johns 
Hopkins University, Baltimore, MD, United States.

11:30   MRI Compatible Ex-vivo Human Whole Placenta Dual 
O-141  Perfusion System.

Shahin Rouhani†*,1 Jeffrey N. Stout†,1 Esra Abaci 
Turk†,1 Christopher G. Ha†,1 Lawrence L. Wald∗,2 
William H. Barth∗,2 P. Ellen Grant∗,1 Drucilla J. Roberts∗.2 
1Boston Children’s Hospital, Boston, MA, United States; 
2Massachusetts General Hospital, Boston, MA, United 
States.

11:45 Circulating CD31+ Exosomes From Pregnant Women 
O-142  with Placenta Accreta Spectrum Stimulate Uterine 

Angiogenesis and Trophoblast Differentiation and 
Invasion

QR QI†, J Makhoul†, QW Zhang†, J Bai†, Y Li†, YH 
Yang†, DB Chen*. University of California, Irvine, Irvine, 
CA, United States.

10:30 AM - 12:00 PM Oral

REPRODUCTIVE BIOLOGY III
East Meeting Room 2

Caroline Gargett and Bo Yu

10:30   G-CSF Mobilized Plasma Regenerate Ovarian Stroma 
O-143  and Restore Ovarian Function.

Anna Buigues†,1,2 Maria Marchante†,1,2 Jessica 
Martínez†,1,2 Antonio Pellicer*,3 Sonia Herraiz∗.1,4 1IVI 
Foundation-IIS La Fe, Valencia, Spain; 2University of 
Valencia, Valencia, Spain; 3IVI-RMA, Rome, Italy; 4IVI-
RMA, Valencia, Spain.

10:45   Modeling Preeclampsia Using Human Induced 
O-144  Pluripotent Stem Cells

Mariko Horii, Tony Bui, Ojeni Touma, Louise C Laurent, 
Mana Parast*. University of California, San Diego, La 
Jolla, CA, United States.

11:00   Pluripotent Stem Cell Derived Endometrial Mesenchyme 
O-145  and Decidual Epithelium Form a 3-Dimensional Model of 

the Human Endometrium
Virginia Chu Cheung†,1 Mirna Marinic,2 Chian-yu Peng,1 
Vincent J Lynch,3 John A Kessler*.1 1Northwestern 
University, Chicago, IL, United States; 2University of 
Chicago, Chicago, IL, United States; 3Univeristy of 
Chicago, Chicago, IL, United States.

11:15   A Single-cell RNA-Seq Survey of Mouse Implantation 
O-146  Site Mapping the Contribution of Maternal Exogenous 

Bone Marrow Cells to Decidua
Reshef Tal, Jacqueline Kisa, Francesc Lopez-Giraldez, 
Avraham Unterman, Hugh S Taylor*. Yale School of 
Medicine, New Haven, CT, United States.

11:30   miR-155 Deficiency Impairs Pregnancy Tolerance and 
O-147  Predisposes to Inflammation-Induced Fetal Loss in Mice

Sarah A Robertson*, John S Schjenken, Lachlan M 
Moldenhauer, Bihong Zhang, Holly M Groome, Hon 
Yeung Chan, Alison S Care. The University of Adelaide, 
Adelaide, Australia.

11:45   Human Regulatory T Cells at the Maternal-Fetal Interface 
O-148  Show Functional Site-Specific Adaptation with Tumor-

Infiltrating-Like Features.
Judith Wienke,1 Laura Brouwers,1 Michal Mokry,2 Femke 
van Wijk,1 Bas B. Van Rijn*,3 on behalf of the SPAR 
study group. 1Wilhelmina Children’s Hospital, Utrecht, 
Netherlands; 2University Medical Center Utrecht, Utrecht, 
Netherlands; 3Erasmus MC University Medical Center 
Rotterdam, Rotterdam, Netherlands.
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10:30 AM - 12:00 PM Oral

PREECLAMPSIA II
East Meeting Room 1

Shannon Bainbridge and Jenny Myers

10:30   Can WS1442 Ameliorate Maternal Vascular Dysfunction 
O-149  in Preeclampsia?

Stephanie A Worton†, Yasmin Mills†, Susan L 
Greenwood*, Jenny E Myers∗. University of Manchester, 
Manchester, United Kingdom.

10:45   Effect of Pregnancy Prolongation in Early-Onset 
O-150  Preeclampsia on Remote Maternal Cardiovascular, 

Renal and Metabolic Function
Eva G. Mulder†,1 Chahinda Ghossein†,1 Janneke 
Crutsen†,1 Sander MJ van Kuijk*,1 Baskaran 
Thilaganathan∗,2 Marc EA Spaanderman∗.1 1Maastricht 
University Medical Center, Maastricht, Netherlands; 2St 
George’s University Hospitals NHS Foundation Trust, 
London, United Kingdom.

11:00   Using Machine Learning Tools to Classify and Predict 
O-151  Preeclampsia in Asymptomatic Women

Jianhong Zhang†,1 Melanie Audette,1,2 Nir Melamed,3 
Stephen J. Lye,1,2 John C. Kingdom,1,2 Kelsey 
McLaughlin.1,2 1Sinai Health System, Toronto, ON, 
Canada; 2University of Toronto, Toronto, ON, Canada; 
3Sunnybrook Health Sciences, Toronto, ON, Canada.

11:15   Galectin-7: A Novel Placental-released Driver of 
O-152  Preeclampsia

Ellen Menkhorst†,1 Wei Zhou†,1 Teresa So,1 Leilani 
Santos†,1 Jian-Guo Zhang,2 Argyro Syngelaki,3 Kypros 
Nicolaides,3 Yves St-Pierre,4 Eva Dimitriadis*.1 1The 
University of Melbourne, Melbourne, Australia; 2Walter 
and Eliza Hall Institute, Melbourne, Australia; 3King’s 
College Hospital, London, United Kingdom; 4Institut 
National de la Recherche Scientifique, Laval, QC, 
Canada.

11:30   The New Generation Antiplatelet Agent Prasugrel 
O-153  Represents an Exciting Novel Candidate Therapy for 

Preeclampsia
Natasha De Alwis†,1 Natalie Binder,2 Sally Beard,2 Vi 
Nguyen,2 Kaitu’u-Lino Tu’uhevaha,2 Stephen Tong,2 
Natalie Hannan*.2 1University of Melbourne, Heidelberg, 
Australia; 2University of Melbourne, Parkville, Australia.

11:45   Identification of Subtype-specific Markers for 
O-154  Preeclampsia Using Placental Pathology and RNAseq.

Mariko Horii, Cuong To, Rebecca Adami, Kathy Zhang-
Rutledge, Leah Lamale-Smith, Louise C Laurent*, Mana 
Parast∗. University of California, San Diego, La Jolla, 
CA, United States.

10:30 AM - 12:00 PM Oral

GYNECOLOGIC ONCOLOGY
East Meeting Room 3

Gloria Huang and Erin George

10:30   Evaluation of ATR Inhibitors for Targeted Therapy of 
O-155  Ovarian Clear Cell Carcinoma

Jing Ji,1,2 Zhigui Li,1 Emily Sherman,1 Oloruntoba 
Osagie,1 Shijun Mi,3 Gloria Huang*.1 1Yale School of 
Medicine, New Haven, CT, United States; 2Xi’an Jiaotong 
University, Xi’an, China; 3Albert Einstein College of 
Medicine, Bronx, NY, United States.

10:45   The Expression of FKBP5 is Important to Overcome 
O-156  Progesterone Resistance in Endometrial Hyperplasia.

Munseok Paul Jeong, Hanna E. Teasley, Tae Hoon Kim. 
Michigan State University, Grand Rapids, MI, United 
States.

11:00   Identifying a Potential Biomarker for Anti-PD-1 
O-157  Immunotherapy in Patients with Advanced Stage, 

Surgically-resectable Endometrial Cancer
Katherine C Fuh,1 Elena Lomonosova,1 Lei Guo,1 Wendy 
J Fantl,2 Russell K Pachynski,1 Olga Malkova,1 Stephen 
T Oh,1 Andrea R Hagemann,1 Carolyn K McCourt,1 
Matthew Powell,1 Premal H Thaker.1 1Washington 
University, St. Louis, MO, United States; 2Stanford, 
Stanford, CA, United States.

11:15   Excess Adiposity Induces Intrauterine Cytochrome P450 
O-158  Expression in Mice

Emily Xiao, Dejian Zhao, Clare Flannery*. Yale 
University, New Haven, CT, United States.

11:30   Differential Sensitivity to the PARP Inhibitor Niraparib 
O-159  vs Olaparib in Homologous Recombination Proficient 

(HRP) Uterine Serous Carcinoma Cell Lines
Joan Rose Tymon-Rosario†,1 Paola Manara,1 Aranzazu 
Manzano,1 Luca Zammataro,1 Elena Bonazzoli,1 Stefania 
Bellone,1 Ludmil Alexandrov,2 Emanuele Perrone,1 
Burak Zeybek,1 Chanhee Han,1 Gary Altwerger,1 Gulden 
Menderes,1 Elena Ratner,1 Dan-Arin Silasi,1 Gloria 
Huang,1 Azodi Masoud,1 Peter Schwartz,1 Alessandro 
D Santin*.1 1Yale University School of Medicine, New 
Haven, CT, United States; 2UCSD, San Diego, CA, 
United States.

11:45   Genetic Relationship Between Endometriosis and 
O-160  Ovarian Cancer Subtypes

Sally Mortlock*,1 Kate Lawrenson,2 Simon Gayther,2 
Stuart Macgregor,3 Paul Pharoah,4 Grant Montgomery,1 
Siddhartha Kar.5 1The University of Queensland, 
Brisbane, Australia; 2Cedars-Sinai Medical Center, Los 
Angeles, CA, United States; 3QIMR Berghofer Medical 
Research Institute, Brisbane, Australia; 4University of 
Cambridge, Cambridge, United Kingdom; 5University of 
Bristol, Bristol, United Kingdom.
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10:30 AM - 12:00 PM Poster

BASIC PARTURITION, PREMATURITY
T-001   Dose-Response and Preferred Timing of Efficacy of a 

New Therapeutic Candidate, Rytvela, for Prevention of 
Inflammation-induced Preterm Birth and Fetal Tissue 
Injury

Sarah-Eve Loiselle,1,2 Renay Poupart,1,2 Xin Hou*,1 
Mathieu Nadeau-Vallée,2 Christiane Quiniou∗,1 David 
M. Olson∗,3 Sylvain Chemtob∗.1,2 1CHU Sainte-Justine, 
Montreal, QC, Canada; 2Université de Montréal, 
Montreal, QC, Canada; 3University of Alberta, Edmonton, 
AB, Canada.

T-002  Sulforaphane Abrogates ROS Mediated Nrf2 Decrease in  
Mechanically Stretched Primary Amnion Cells

Justin G Padron†, Chelsea Saito-Reis, Claire E Kendal-
Wright*. Chaminade University of Honolulu, Honolulu, 
HI, United States.

T-003   Upregulation of miRNA-877-3p and Downregulation 
of miRNA-186-3p in the Placentas of Patients with 
Idiopathic Preterm Birth

Duygu Mutluay†, Xiaofang Guo, Umit Kayisli, Frederick 
Schatz, Charles Lockwood, Ozlem Guzeloglu-Kayisli. 
University of South Florida, Morsani College of Medicine, 
Tampa, FL, United States.

T-004   Abstract Withdrawn

T-005   How Dipalmitoylphosphatidylcholine(DPPC), a Fetal 
Lung Maturation Marker, Potentially Initiates Human 
Parturition.

Yousef Almoghrabi†, Melissa Whitworth*, Anna 
Nicolaou∗, Ian Crocker∗. The University of Manchester, 
Manchester, United Kingdom.

T-006   Characteristics of Enhanced Leukocyte Chemotaxis at 
Term & Preterm Labour

Han Lee†,1,2 Nanlin Yin*,2 Zheng Liu†,2 Lulu Wang†,2 
Yuxin Ran†,2 Jenelle Chen†,1 Hongbo Qi∗,2 Kelycia 
Leimert†,1 David Olson∗.1,1 1University of Alberta, 
Edmonton, AB, Canada; 2Chongqing Medical University, 
Chongqing, China.

T-007   Differential Metabolic Profiles of Lactobacillus Species 
and Preterm Birth-associated Bacteria.

Emmanuel Amabebe†, Dilly Anumba*, Steven 
Reynolds∗. University of Sheffield, Sheffield, United 
Kingdom.

T-008   Role of the Type-B Progesterone Receptor Isoform in 
Inflammation-Induced Cervix Ripening and Preterm 
Birth in Mice

Steven M. Yellon*,1 Jennifer L. Ebling,1 Seung S. Shin,1 
Irini Shoukry,1 Sam Mesiano,2 Michael A. Kirby.1 1Loma 
Linda University, Loma Linda, CA, United States; 2Case 
Western Reserve University, Cleveland, OH, United 
States.

T-009   New Insights into the Nature and Role of Potassium 
Channels in Regulating Uterine Contraction in Human 
Labour

Ranga Siriwardhana†,1 Mary A Tonta,1 Penelope M 
Sheehan,2 Harold A Coleman,1 Shaun P Brennecke,3 
Helena C Parkington.1 1Monash University, Clayton, 
Australia; 2Royal Women’s Hospital, Melbourne, 
Australia; 3University of Melbourne, Melbourne, Australia.

T-010   De Novo Synthesis of Serum Amyloid A1 in the Placenta  
Participates in Parturition

Gan Xiaowen†, Gang Sun*. Ren Ji Hospital, Shanghai 
Jiao Tong University, Shanghai, China.

T-011   Tensile Mechanical Properties of the Murine Internal and 
External Os Across Term Pregnancy

Carrie E Barnum,1,2 Snehal S. Shetye,1,2 Michal 
A Elovitz,1,2 Louis J Soslowsky*.1,2 1University of 
Pennsylvania, Philadelphia, PA, United States; 2March of 
Dimes Prematurity Research Center, Philadelphia, PA, 
United States.

T-012   Gardnerella Vaginalis Promotes Features of Epithelial-
Mesenchymal Transition in the Cervicovaginal Space: 
Novel Pathways Underlying Premature Cervical 
Remodeling in Spontaneous Preterm Birth.

Kristin D Gerson†, Yusra Gimie, Lauren Anton, Michal A 
Elovitz*. University of Pennsylvania Perelman School of 
Medicine, Philadelphia, PA, United States.

T-013   Differential Expression Changes in Human Decidua at 
Labor, Term Versus Preterm - Role for Upstream Targets 
in the PG Pathway

Kylie Hornaday†, Moss Bruton Joe†, Stephen Wood*, 
David Anderson∗, Donna Slater∗. University of Calgary, 
Calgary, AB, Canada.

T-014   NICHD Workshop Criteria for Suspected Triple I: 
Confirmation by Placental Pathology

Danielle Prentice,1 Philip J Katzman,2 Heather 
Florescue,2 Leon A Metlay,3 Serdar H Ural,1 William M 
Curtin*.1 1Penn State College of Medicine, Hershey, 
PA, United States; 2University of Rochester School of 
Medicine and Dentistry, Rochester, NY, United States; 
3University of Rochester School of Medicine and 
Dentistry, Rochester, NY, United States.

T-015   Fetal Macrophages in Amnion Promote the Healing 
of Ruptured Membranes through TGF-β1-induced 
Epithelial-mesenchymal Transition

Yosuke Kawamura†, Haruta Mogami*, Asako Inohaya, 
Yusuke Ueda, Yoshitsugu Chigusa, Eiji Kondoh, Masaki 
Mandai. Kyoto university, Kyoto, Japan.

T-016   Comparison of Bacterial DNA Profiles inMid-gestation 
Amniotic Fluid Samples From Pre-term and Full-term 
Deliveries in Sweden

Matt Payne*,1 Lisa Stinson,1 Maria Hallingström,2 
Malin Barman,3 Jeffrey Keelan,1 Marian Kacerovsky,4 
Peter Celec,5 Bo Jacobsson.2 1University of Western 
Australia, Crawley, Australia; 2University of Gothenburg, 
Gothenburg, Sweden; 3Chalmers University of 
Technology, Gothenburg, Sweden; 4Charles University, 
Prague, Czech Republic; 5Comenius University, 
Bratislava, Slovakia.

T-017   MicroRNA Levels Change in Human Placenta During 
Onset of Spontaneous Delivery.

Heli Tiensuu†,1 Antti Haapalainen,1 Ravindra Daddali,1 
Marja Ojaniemi,1 Riitta Marttila,1 Mikko Hallman*,1 Mika 
Rämet∗.1,2 1University of Oulu, Oulu, Finland; 2University 
of Tampere, Tampere, Finland.

T-018   Genome-wide Changes in Myometrial Contraction and 
Labor: Integration of ChIP-seq and RNA-seq Reveals 
Critical Steroid-Target Genes

Ariel J Dotts†, Ping Yin*, William A Grobman∗, Serdar 
E Bulun∗. Northwestern University, Chicago, IL, United 
States.
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T-019   Cervicovaginal Microbiota and Immune Output: 
Potential Determinants of Spontaneous Preterm Birth in 
Black Women.

Kristin D Gerson†, Clare McCarthy, Heather H Burris, 
Michal A Elovitz*. University of Pennsylvania Perelman 
School of Medicine, Philadelphia, PA, United States.

T-020   Uterine Electromyography: Novel Uterine Bioelectrical 
Signaling Patterns Lead to Advances in Understanding 
of Uterine Contractile Activity.

Ponnila S Marinescu†,1 Lauren A Miller,2 Roger C 
Young*,3 Braxton Hern,4 Eva K Pressman,1 Neil S 
Seligman.1 1University of Rochester, Rochester, NY, 
United States; 2St. Luke’s Clinic, Boise, ID, United 
States; 3PreTel, Inc., Chattanooga, NY, United 
States; 4University of Tennessee College of Medicine, 
Chattanooga, TN, United States.

T-021 Cellular Aging in Pregnancy: Telomere Dynamics Across 
Gestation

Danielle M. Panelli†,1 Stephanie A. Leonard,1 Ronald 
J. Wong,2 Anna I. Girsen,1 Mana Baskovic†,1 David K. 
Stevenson,2 Katherine Bianco*.1 1Stanford University, 
Stanford, CA, United States; 2Stanford University, March 
of Dimes Prematurity Research Center, Stanford, CA, 
United States.

T-022   The Integrin Activator Talin is Highly Expressed in 
Myometrium During Late Pregnancy and Labour and 
Distinctly Localized to Focal Adhesions

Daniel J. MacPhee, Soleil M Gagne, Ewa I Miskiewicz. 
University of Saskatchewan, Saskatoon, SK, Canada.

T-023   Effect of Cervical Cerclage Suture Type on Pregnancy 
Outcomes.

Nayla G. Kazzi†, Ashley Hesson†, Elizabeth S. Langen*. 
Michigan Medicine, Ann Arbor, MI, United States.

T-024   Contraction Synchronization Predicts the Onset of 
“True” Labor.

Ponnila S Marinescu†,1 Roger C Young,2 David 
Adair,3 Braxton Hern,3 Eva K Pressman,1 Neil S 
Seligman*.1 1University of Rochester, Rochester, NY, 
United States; 2PreTel, Inc., Chattanooga, TN, United 
States; 3University of Tennessee College of Medicine, 
Chattanooga, TN, United States.

T-025   Cathelicidin Antimicrobial Peptide LL-37 mRNA Levels 
in Cervix, Placenta and Fetal Membranes at Preterm and 
Term Birth

Aurelija Dubicke†,1 Emma Fransson†,1 Gunvor 
Ekman-Ordeberg*,1 Sarah J Stock∗.2 1Karolinska 
Institutet, Stockholm, Sweden; 2University of Edinburgh, 
Edinburgh, United Kingdom.

T-026   Novel Drug Discovery Pathways in the Myometrium for 
the Treatment of Preterm Labor

Scott D Barnett†,1 Hazik Asif,1 Coral Gramelspacher,2 
Jennifer Burnham,2 Irene Richardson,2 Veronica Arinze,2 
Iain L.O. Buxton*.1 1University of Nevada, Reno School 
of Medicine, Reno, NV, United States; 2University of 
Nevada, Reno, Reno, NV, United States.

GYNECOLOGY
T-027   Neuropeptide S Receptor 1 is a Novel Non-Hormonal 

Treatment Target in Endometriosis
Thomas T Tapmeier,1 Nilufer Rahmioglu,1 Jianghai Lin,2 
Maik Obendorf,3 Bianca de Leo,3 Grant Montgomery,4 
Udo Oppermann,1 Stephen Kennedy,1 Thomas Zollner,3 
Christian M Becker,1 Joseph Kemnitz,5 Jeffrey Rogers,6 
Krina T Zondervan*.1 1University of Oxford, Oxford, 
United Kingdom; 2Jinan University, Guangzhou, China; 
3Bayer AG, Berlin, Germany; 4University of Queensland, 
Brisbane, Australia; 5University of Wisconsin, Madison, 
WI, United States; 6Baylor College of Medicine, Houston, 
TX, United States.

T-028   PolyChlorinated Biphenyl126 Drives Endometriosis via 
Activating Estrogen Receptor β axis

Sang Jun Han*,1 Yeon Jean Cho∗.2 1Baylor College 
of Medicine, Houston, TX, United States; 2Dong-A 
University, Houston, Korea, Republic of.

T-029  Simvastatin Inhibits Steroid Receptors and Caveolin-1 
Expression in Human Leiomyoma Cells

Sadia Afrin†, Malak El Sabeh, Mostafa A Borahay*. 
Johns Hopkins University, School of Medicine, Baltimore, 
MD, United States.

T-030   Impact of Vilaprisan on Well-Being in Mice in the 
Induced Menstrual Bleeding Model

Oliver M Fischer, Frank Sacher, Jens Nagel, Thomas M 
Zollner. Bayer AG, Berlin, Germany.

T-031   Artificial Intelligence for Diagnosis and Quantification of  
Adenomyosis: Can Robots Assist?

Joseph Huang*,1,2,3 Yan-Ru Su†,4 Chun-Yen Huang,2 
Ya-Chun Yu,2 John Y Chiang∗,4 Nari Kay†.2 1University of 
South Florida, Tampa, FL, United States; 2E-Da Hospital, 
Kaohsiung, Taiwan; 3I-Shou University, Kaohsiung, 
Taiwan; 4National Sun Yat-Sen University, Kaohsiung, 
Taiwan.

T-032   Neuropathic Pain Marker Expression in Endometriosis 
Patients with Chronic Pelvic Pain

Ian Waldman†, Emily R Disler, Ankrish Milne, Kha U 
Dam, Nicholas W Ng, Xinjie Chen, Marian Damian Cruz, 
Maya Seshan, Bradley J Quade, Raymond M Anchan*. 
Brigham & Women’s Hospital, Harvard Medical School, 
Boston, MA, United States.

T-033   Analysis of 40 Cases of the Uterine Fibroid Embolization 
in Which Enlarged Ovarian Arteries Revealed.

Gen Ishikawa,1 Kimisato Asano,2 Yasunori Taki.3 1Nippon 
Medical School, Tokyo, Japan; 2Artemis Women’s 
Hospital, Tokyo, Japan; 3Chofu Keijinkai Hospital, Tokyo, 
Japan.

T-034   Long Term Outcome for Patients with a Transverse 
Vaginal Septum Undergoing Excision Using the Olbert 
Balloon Catheter Method

Sasha Mikhael†,1 Sophia Halassy†,2 Larisa Gavrilova-
Jordan*,1 Erica Louden†,1 Soumia Brakta∗,1 Lawrence 
L Layman∗.1 1Medical College of Georgia at Augusta 
University, Augusta, GA, United States; 2Providence 
Hospital-Michigan State University College of Human 
Medicine, Southfield, MI, United States.

T-035   Bone Marrow Mesenchymal Stem Cells Increase 
Proliferation of Endogenous Endometriosis Stromal 
Cells Through CXCL12 Signaling

Ramanaiah Mamillapalli,1 Peng Chen†,2 Shutaro 
Habata†,1 Zhihao Wang,1 Taylor S Hugh*.1 1Yale School 
of Medicine, New Haven, CT, United States; 2Present 
Address: Shengjing Hospital of China Medical University, 
Shenyang, China.

T-036   Cilia Associated Genes are Upregulated in the 
Endometrium of Women with Ectopic Pregnancy

Jessica Lentscher†,1 Zachary Colburn,2 Nicole 
Ortogero,3 Laurel Gillette,2 George Leonard,2 Richard 
Burney,2 Gregory Chow*.2 1National Institutes of Health, 
Rockville, MD, United States; 2Madigan Army Medical 
Center, Tacoma, WA, United States; 3Nanostring, 
Seattle, WA, United States.

T-037    Studies of Human Reproductive Innervation Resulted in 
a New Topical Formulation, SHACT, Suitable for Minor 
Gynecological Procedures

Gunvor Ester Ekman-Ordeberg*. Dept of Women and 
Child Health Karolinska Institute, Stockholm, Sweden.
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T-038   Exercise as an Immune Regulator of CXC3L1/CX3CR1 
Cell Recruitment in Endometriosis

Luis A Rivera†,1 Juan Gabriel Jiménez,1 Myrella L Cruz,1 
Raquel M Rivera-Mendez,2 Johnathan Velázquez,3 
Gladys Chompré,3 Caroline B Appleyard*.1 1Ponce 
Health Sciences University, Ponce, PR, United States; 
2Universidad Autónoma de Guadalajara, Guadalajara, 
Mexico; 3Pontifical Catholic University of Puerto Rico, 
Ponce, PR, United States.

T-039   Progesterone Regulates NOTCH1 Cleavage and 
Translocation in Human Endometrial Stromal Cells.

Genna E. Wilber†, Asgerally T. Fazleabas*. Michigan 
State University, Grand Rapids, MI, United States.

T-040 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.

T-041   Does Fibroid Size and Bulk Affect Uterine Fibroid 
Symptom (UFS) Scores in Asian Compared to Caucasian 
Women?

Norma Jimenez Ramirez†, Zainub Dhanani†, Pejman 
Ghanouni, Bertha Chen*. Stanford School of Medicine, 
Stanford, CA, United States.

T-042   Value of Animal Models for Translational Research 
in Pelvic Pain: A Systematic Literature Review on 
Preclinical Models of Endometriosis and IC/BPS.

Paulina Nunez-Badinez,1 Jens Nagel,1 Bianca De 
Leo,1 Philippa Saunders,2 Ioannis Simitsidellis,2 Duygu 
Krings,3 Thomas Tzschentke,3 Stephen McMahon,4 
Manuel Merlos,5 Ana Charrua,6 Francisco Cruz,6 Raul 
Gomez,7 Alexis Laux-Biehlmann.1 1Bayer AG, Berlin, 
Germany; 2University of Edinburgh, Edinburgh, United 
Kingdom; 3Grünenthal GmbH, Aachen, Germany; 4King’s 
College London, London, United Kingdom; 5Esteve 
Pharmaceuticals, S.A., Barcelona, Spain; 6Institute for 
Molecular and Cell Biology, Porto, Portugal; 7INCLIVA, 
Valencia, Spain.

T-043   Does the RBC Indices in Patients with Endometriosis 
Reflect the Existence and Severity of Endometriosis?

SUNGHO PARK,1 Kyung-Do Ki.2 1Hallym University, 
Seoul, Korea, Republic of; 2Kyung Hee University 
Hospital at Gangdong, Seoul, Korea, Republic of.

CLINICAL PERINATOLOGY
T-044   Earlier and Improved Pre-clinical Assessment of 

Acidemia Risk in Labor
David W Britt,1 Mark I. Evans*,2 Robert D Eden,1 Shara 
M Evans†,3 Paula Gallagher,1 Barry S Schifrin.1 1Fetal 
Medicine Foundation of America, New York, NY, United 
States; 2Fetal Medicine Foundation of America & Mt. 
Sinai School of Medicine, New York, NY, United States; 
3Gillings School of Public Health, University of North 
Carolina at Chapel Hill, Chapel Hill, NC, United States.

T-045   Adipose Tissue Inflammation-Stimulated 
Adrenomedullin (ADM) Overexpression Contributes to 
Lipid Dysfunction in Diabetic Pregnancy

Yuanlin Dong, Ancizar Betancourt, Michael Belfort, 
Chandrasekhar Yallampalli. Baylor College of Medicine, 
Houston, TX, United States.

T-046   The Cost-Effectiveness of Prenatal Congenital Heart 
Defect Screening Methods in IVF Pregnancies

Esther H Chung†, Stephanie L Lim†, Laura J Havrilesky, 
Anne Z Steiner, Sarah Dotters-Katz*. Duke University, 
Durham, NC, United States.

T-047   Topical Negative Pressure Wound Therapy to Prevent 
Wound Complications Following Cesarean Delivery in 
High Risk Obstetric Patients

Maritza G. Gonzalez,1 M Elisa Barske,1 Kristine B 
Kjellsson,1 Kathylynn Saboda,2 Meghan G Hill*.1 
1University of Arizona, Tucson, AZ, United States; 2The 
University of Arizona Cancer Center, Tucson, AZ, United 
States.

T-048   Gestational Weight Gain and Delivery Gestational Age 
Among Women with a Cervical Cerclage

Anne Honart†, Catherine Vladutiu, Tracy Manuck*. UNC-
Chapel Hill, Chapel Hill, NC, United States.

T-049   Association of Second Trimester Serum Leptin 
Concentrations with Length of Gestation and 
Progression of Labor in Normal Term Pregnancies

Kiara Rainer†, Elizabeth Sherman†, Mojgan Golzy, 
Erma Drobnis, Laura C Schulz*. University of Missouri, 
Columbia, MO, United States.

T-050   Maternal Risk Factors Associated with Neonatal Sepsis 
in a Cohort of Preterm Infants: Are the Risks Modifiable?

Samsiya Ona†, Cynthia Gyamfi Bannerman*, Mirella 
Mourad, Elizabeth Ludwig†. Columbia University Irving 
Medical Center, New York, NY, United States.

T-051   Risk Factors for Medical Management of Gestational 
Diabetes in Twin Pregnancies.

Eesha D. Dave†,1 Kavita Vani,2 Lisa M. Bodnar,1 
Katherine P. Himes*.1 1University of Pittsburgh Medical 
Center, Pittsburgh, PA, United States; 2Albert Einstein 
Medical Center, New York, NY, United States.

T-052   Comparative Adverse Effects of Antenatal 
Glucocorticoid Formulations: Studies in the Chicken 
Embryo

T A Garrud†,1 N Teulings†,1 F G Conlon†,1 W Tong†,1 
S G Ford†,1 Y Niu†,1 L M Nicholas†,1 J B Derks*,2 S E 
Ozanne∗,1 D A Giussani∗.1 1University of Cambridge, 
Cambridge, United Kingdom; 2University Medical Centre, 
Utrecht, Netherlands.

T-053   The Etiology of Periventricular Leukomalacia in 
Southern Japan: A Regional Population-based Study

Tomoko Yamaguchi†, Yuki Kodama, Koutarou Doi, Rie 
Yamashita, Masatoki Kaneko, Hiroshi Sameshima, 
Tsuyomu Ikenoue. Miyazaki Univercity, Miyazaki city, 
Japan.

T-054   Do Species and Bacterial Load Matter in Bacteriuria of 
Pregnancy?

Jeffery A Goldstein,1 David M Aronoff,2 Lisa A 
Bastarache.2 1Northwestern University, Chicago, IL, 
United States; 2Vanderbilt University, Nashville, TN, 
United States.

T-055   Diabetic Fetopathy: Does Accelerated Fetal Growth 
Adversely Impact Neonatal Outcomes?

Megan Varvoutis†, Kerry Drury†, Chad Grotegut, Sarah 
Dotters-Katz*. Duke University, Durham, NC, United 
States.

T-056   Distinguishing Characteristics of Placenta Accreta 
Spectrum with and without Concurrent Placenta Previa: 
Insights into Pathophysiology

Daniela A Carusi,1,2 Karin A Fox,3 Deirdre J Lyell,4 Nicola 
C Perlman†,1 Soroush Aalipour,5 Brett D Einerson,6,7 
Robert M Silver,6,7 Alireza A Shamshirsaz*.3 1Brigham & 
Women’s Hospital, Boston, MA, United States; 2Harvard 
Medical School, Boston, MA, United States; 3Baylor 
College of Medicine, Houston, TX, United States; 
4Stanford University, Stanford, CA, United States; 
5Texas Children’s Hospital, Houston, TX, United States; 
6University of Utah Health, Salt Lake City, UT, United 
States; 7Intermountain Healthcare, Salt Lake City, UT, 
United States.
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T-057   Continuous Local Bupivacaine Wound Infusion Reduces 
Oral Opioid Use for Acute Postoperative Pain Control 
Following Myelomeningocele Repair

Anne C Porter†,1,2 Chloe M Nielsen†,1,2 Nicholas J 
Behrendt,1,2 Michael V Zaretsky,1,2 Kenneth W Liechty,1,2 
Ahmed I Marwan,1,2 Cristina Wood,1,2 Franklin Chow,1,2 
Henry L Galan*.1,2 1University of Colorado School of 
Medicine, Aurora, CO, United States; 2Colorado Fetal 
Care Center, Aurora, CO, United States.

T-058   Persistence of Maternal Group B Streptococcal 
Colonization After Intravenous Ampicillin Administration

Melissa L Kozakiewicz†,1 Sarah E White,1 Mallory Alkis,2 
Rita Kaplon,1 Brian C Brost.1 1Wake Forest University 
School of Medicine, Winston Salem, NC, United States; 
2Medical University of South Carolina, Charleston, SC, 
United States.

T-059   Periviable Birth in the North Carolina Triad: Do 
Outcomes Vary by Birth Etiology?

Melissa L Kozakiewicz†, Kathleen V Ferry†, Jeff M 
Denney*. Wake Forest University School of Medicine, 
Winston Salem, NC, United States.

T-060   Impact of Different Management on Latency to Delivery 
in Preterm Prelabor Rupture of the Membranes

Stefania N Ronzoni*,1 Teresa Cobo∗,2 Elizabeth 
Asztalos∗,1 Susan O’Rinn∗,1 Xingshan Cao∗,1 Ana 
Herranz∗,2 Jon Barrett∗,1 Victoria Aldecoa∗,2 Nir 
Melamed∗,1 Montse Palacio∗.2 1Sunnybrook Health 
Sciences Centre, Toronto, ON, Canada; 2Hospital Clínic 
of Barcelona, Barcelona, Spain.

T-061   How Does Bariatric Surgery Influence Maternal 
Periconception Health? A Systematic Review

Katinka M Snoek†, Régine P.M. Steegers-Theunissen, 
Sander Galjaard, Sam Schoenmakers. Erasmus MC, 
Rotterdam, Netherlands.

T-062   Suspected Abruption: Factors Associated with Delivery 
within Seven Days of Initial Bleed

Rachel Newman†,1 Joshua Makhoul†,1 Elizabeth 
Blumenthal†,2 Dana Senderoff†,1 Bradley Bosse†,1 Brian 
Crosland†,1 Emily Seet*,3 Kenneth Chan∗.3 1University 
of California - Irvine, Orange, CA, United States; 2Kaiser 
Orange County, Anaheim, CA, United States; 3Long 
Beach Memorial Medical Center, Long Beach, CA, 
United States.

T-063   Understanding and Reducing Barriers to Utilization 
of Progesterone (17P) and Other Evidence Based 
Interventions to Prevent Preterm Birth in Fresno County.

Subhashini Ladella*,1 Amber Shaver∗,2 Mallory 
Novack∗,1 Tania Pacheco-Werner∗,2 Miriam 
Kuppermann∗.1 1University of California, San Francisco, 
San Francisco, CA, United States; 2California State 
University, Fresno, Fresno, CA, United States.

T-064   Risk Factor Assessment for Cesarean Scar Pregnancy 
Implantation

Patricia Greco, Samantha Bayer, Lori Day*. University of 
Michigan, Ann Arbor, MI, United States.

T-065   Placenta Abruption, Beware the Readmission.
  Brian A Crosland†*, Rachel Newman†, Joshua 

Makhoul†, Dana Senderoff†, Elizabeth Blumenthal, 
Bradley Bosse†, Emily Seet, Kenneth Chan. University 
of California Irvine, Orange, CA, United States.

DEVELOPMENTAL PROGRAMMING
T-066   Maternal Exposure to Δ9-Tetrahydrocannabinol 

Results in Symmetrical IUGR Associated with Cardiac 
Dysfunction in Postnatal Life.

Kendrick Lee†,1,2 Kristian McCarthy,1 Steven R 
Laviolette,1 Qingping Feng,1,3 Daniel B Hardy*.1,2 
1Western University, London, ON, Canada; 2Children’s 
Health Research Institute, London, ON, Canada; 
3Children’s Health Research Institute, London, ON, 
United States.

T-067   Does Fetal Placental Weight Ratio Impact Childhood 
Growth of Term Newborns in a Low-Risk Community 
Based Setting?

Jennifer S Feng†,1,2,3 Joan Krickellas,1,2 Sadia F 
Chowdhury†,1,2,3 Adwoa Nantwi†,4 Sylvia Dygulski,1,2 
Hannah Bromberg,1,2 Ruchit Shah,5 Michael Joyce,1 
Mehrin Jan,1,2 Serena Chen,1,2 Christine Chen,1,2 
Jillamika Pongsachai,1,2 Beata Dygulska,2 Carolyn 
Salafia*.1,2,6 1Placental Analytics, New Rochelle, NY, 
United States; 2NYPBMH, Brooklyn, NY, United States; 
3CUNY Hunter College, New York, NY, United States; 
4NYU CGPH, New Rochelle, NY, United States; 5Institute 
of Basic Research, Staten Island, NY, United States; 
6Institute for Basic Research, Staten Island, NY, United 
States.

T-068   Fetoplacental Immune Activation is Associated with 
Increased Fetal Glucose and Insulin Resistance.

Lydia L Shook†,1 Pablo Llevenes,1 Drucilla J Roberts,1 
Kaitlyn E James,1 Camille E Powe,1 Perrie F O’Tierney-
Ginn,2 Andrea G Edlow*.1 1Massachusetts General 
Hospital, Boston, MA, United States; 2Mother Infant 
Research Institute, Tufts Medical Center, Boston, MA, 
United States.

T-069   Depo Medroxyprogesterone Acetate Administration 
During Lactation and Its Impact on Adult Behavior in 
Male Mice

Melissa Taylor-Giorlando†, Xiao-Bing Gao*, Tamas L 
Horvath∗. Yale School of Medicine, New Haven, CT, 
United States.

T-070   How Late is Too Late to Reverse the Effects of the 
Developmental Origins of Health and Disease?

Craig E Pennell,1,2 Carol A Wang,1,2 Wendy H Oddy,3 
Claire E Meyerkort,4 Stephen G Matthews,5,6 Stephen 
J Lye.5 1University of Newcastle, New South Wales, 
Australia; 2Hunter Medical Research Institute, New 
South Wales, Australia; 3University of Tasmania, Hobart, 
Australia; 4Sir Charles Gairdner Hospital, Western 
Australia, Australia; 5Lunenfeld-Tanenbaum Research 
Institute, Toronto, ON, Canada; 6University of Toronto, 
Toronto, ON, Canada.

T-071   Maternal E-cigarette Exposure Causes a Sex-dependent 
Alteration of Transcriptomic Signatures Resulting 
in Programming of a Hypoxia-ischemia Sensitive 
Phenotype in Offspring Brain

Andrew Walayat†,1 Yong Li†,1 Hosseini Asanjan 
Maryam†,1 Zhong Chen†,1 Xuesi M Shao*,2 Charles 
Wang∗,1 DaLiao Xiao∗.1 1Loma Linda University, Loma 
Linda, CA, United States; 2UCLA, Los Angeles, CA, 
United States.
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T-072   Placental Gross Pathology in a Population Based Case-
Control Study of Autism Spectrum Disorder

Serena Chen,1,2 Christine Chen,1,2 Mehrin Jan,1,2 Jennifer 
S Feng†,1,2,3 Joan Krickellas,1,2 Sadia F Chowdhury†,1,2,3 
Adwoa Nantwi†,4 Sylvia Dygulski,1,2 Hannah Bromberg,1,2 
Ruchit Shah,1,5 Jillamika Pongsachai,1,2 Michael Joyce,1 
Beata Dygulska,2 Carolyn Salafia*.1,6,2 1Placental 
Analytics, New Rochelle, NY, United States; 2NYPBMH, 
Brooklyn, NY, United States; 3CUNY Hunter College, 
New York, NY, United States; 4NYU CGPH, New York, 
NY, United States; 5Institute of Basic Research, Staten 
Island, NY, United States; 6Institute for Basic Research, 
Staten Island, NY, United States.

T-073   Sex-Specific Cardiac Function and Structure in Aging 
Mice

Rolanda Lister,1 Anjali Ravee,2 Lin Zhong,1 Yibing Yan,1 
H. Scott Baldwin*.1 1Vanderbilt University Medical 
Center, Nashville, TN, United States; 2Baylor University, 
Houston, TX, United States.

T-074   The Role of HPA-Axis Genetics in the Relationship 
Between Birthweight and Adult Disease.

Carol A Wang,1,2 Wrivu N Martin†,1 Stephen J Lye,3 
Rebecca M Reynolds,4 Stephen G Matthews,3,5 Carly 
E McLaughlin,6 Roger Smith,1,2 Craig E Pennell*.1,2 
1University of Newcastle, New South Wales, Australia; 
2Hunter Medical Research Institute, New South Wales, 
Australia; 3Lunenfeld-Tanenbaum Research Institute, 
Toronto, ON, Canada; 4University of Edinburgh, 
Edinburgh, United Kingdom; 5University of Toronto, 
Toronto, ON, Canada; 6Curtin University, Western 
Australia, Australia.

T-075   Maternal Microchimeric Cells are Linked to Early Life 
Immunity In Children.

Christopher Urbschat†,1 Steven Schepanski,1 Kristin 
Thiele,1 Agnes Wieczorek,1 Ina A. Stelzer,2 Boris Fehse,1 
Anke Diemert,1 Petra C. Arck*.1 1University Medical 
Center Hamburg-Eppendorf, Hamburg, Germany; 
2Stanford University School of Medicine, Stanford, CA, 
United States.

T-076   Inhaled Nicotine Exposure in utero Causes a Gender-
dependent Alterations of ATR/TGFβ/ ROS Signaling 
Leading to Development of Heart Ischemia-sensitive 
Phenotype in Adult Offspring

Yong Li†,1 Bailin Liu†,1 Walayat Andrew†,1 Chen 
Zewen†,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.

T-077   Identification of Bacterial Metabolic Abundances in the 
Gut Microbiome of Preterm Infants.

Anujit Sarkar*, Ji Youn Yoo†, Jean Lim†, Samia Dutra†, 
Larry Dishaw∗, Bradley Kane∗, Maureen Groer Edith 
Groer∗, Elizabeth Miller∗. University of South Florida, 
Tampa, FL, United States.

T-078   Gestational Diabetes Perturbs Energy Metabolism in 
Early Pregnancy

Brian J Koos*, Jeffrey Gornbein. UCLA, Los Angeles, 
CA, United States.

T-079   Adrenomedullin Induced In-Utero Programming of 
Hypertension in Female Rat Offspring

Madhu Lata S. Chauhan, Manvik Chandra, Ancizar 
Betancourt, Chandra Yallampalli. Baylor College of 
Medicine, Houston, TX, United States.

T-080   Roles of Maternal and Fetal Vascular Pathology in a 
Case-Control Study of Autism

Christine Chen,1,2 Jillamika Pongsachai,1,2 Jennifer S 
Feng†,1,2,3 Joan Krickellas,1,2 Sadia F Chowdhury†,1,2,3 
Adwoa Nantwi†,4 Sylvia Dygulski,1,2 Hannah Bromberg,1,2 
Ruchit Shah,1,5 Michael Joyce,1 Mehrin Jan,1,2 Serena 
Chen,1,2 Beata Dygulska,2 Carolyn Salafia*.1,2,5 
1Placental Analytics, New Rochelle, NY, United States; 
2NYPBMH, Brooklyn, NY, United States; 3CUNY Hunter 
College, New York, NY, United States; 4NYU CGPH, 
New Rochelle, NY, United States; 5Institute of Basic 
Research, Staten Island, NY, United States.

FETUS
T-081   Fatty Acid Transport Gene Expression Increases Before 

Birth in the Ovine Myocardium
Rachel R Drake†, Samantha Louey*, Kent L Thornburg∗. 
Oregon Health & Science University, Portland, OR, 
United States.

T-082   A Non-Human Primate Model of Hypoxic Ischemic 
Encephalopathy to Evaluate Novel Translational 
Therapeutics

Rosemary J. Steinbach,1 Stacey J. Ellery,2 Rodney 
J. Snow,3 David W. Walker,4 Beth Kempton,5 John 
V. Brigande,5 Lauren Renner,1 Martha Neuringer,1 
Christopher D. Kroenke,1 Robert L. Schelonka,5 Larry 
S. Sherman,1 Meredith A. Kelleher*.1 1Oregon National 
Primate Research Center, Beaverton, OR, United States; 
2Monash University, Melbourne, Australia; 3Deakin 
University, Melbourne, Australia; 4RMIT University, 
Melbourne, Australia; 5Oregon Health & Science 
University, Portland, OR, United States.

T-083   The Vertical Transfer of Maternal Immune Cells During 
Pregnancy Promotes Neonatal Immunity Against Viral 
Infections.

Ina Stelzer,1,2 Christopher Urbschat,1 Kristin Thiele,1 
Ioanna Triviai,1 Felix Stahl,1 Maria Emilia Solano*,1 Petra 
Arck∗.1 1University Medical Center Hamburg-Eppendorf, 
Hamburg, Germany; 2Stanford University, Stanford, CA, 
United States.

T-084   Machine Learning on Drug-Specific Data to Predict 
Small Molecule Teratogenicity.

Anup P Challa†,1,2,3,4 Andrew L Beam,5,3 Min Shen,4 Tyler 
Peryea,6 Robert R Lavieri,1 Jeffery A Goldstein,7 Jana 
K Shirey-Rice,1 Ethan S Lippmann,2 David M Aronoff*.1 
1Vanderbilt University Medical Center, Nashville, TN, 
United States; 2Vanderbilt University, Nashville, TN, 
United States; 3Harvard Medical School, Boston, 
MA, United States; 4National Center for Advancing 
Translational Sciences, Rockville, MD, United States; 
5Harvard T.H. Chan School of Public Health, Boston, 
MA, United States; 6National Center for Advancing 
Translational Sciences, National Institutes of Health, 
Rockville, MD, United States; 7Feinberg School of 
Medicine, Northwestern University, Chicago, IL, United 
States.

T-085   Abstract Withdrawn

T-086   Upregulation of PPAR Signaling in Adipose Tissue from 
Ovine Fetuses Complicated with Placental Insufficiency

Rosa I Luna Ramirez†. The University of Arizona, 
Tucson, AZ, United States.

T-087   A One Week Fetal Leucine Infusion Increases the 
Proportion of Oxidative Fibers in Skeletal Muscle and 
Leads to Higher Rates of Leucine Oxidation in Late 
Gestation Fetal Sheep

Laura D Brown, Brit H Boehmer, Stephanie R 
Wesolowski, Paul J Rozance*. University of Colorado 
Anschutz Medical Campus, Aurora, CO, United States.
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T-088   Maternal Diabetes Alters Gene Expression in the 
Developing Mouse Embryonic Heart

Rolanda Lister, Chisom Ezenekwe, Etoi Garrison, Scott 
Baldwin. Vanderbilt University Medical Center, Nashville, 
TN, United States.

T-089   Intrapartum Fetal Heart Rate Patterns and Neonatal 
Outcome in a Large Obstetric Cohort

Mikko Tarvonen†,1 Susanna Sainio,2 Vilho Hiilesmaa,1 
Sture Andersson,1 Kari Teramo*.1 1Helsinki University 
Hospital, Helsinki, Finland; 2Finnish Red Cross Blood 
Transfusion Service, Helsinki, Finland.

T-090   Sustained Slow Release Resveratrol to the Mother and 
Fetal Blood Flow and Oxygenation Measured with MRI

Tanroop Aujla†,1,2 Jack R.T. Darby†,3 Brahmdeep S 
Saini†,1,2 Jia Yin Soo†,3 Mitchell C Lock†,3 Stacey L 
Holman,3 Emma L Bradshaw,3 Sunthara R Perumal,4 
Steven J.P. McInnes*,3 Nicolas H Voelcker∗,3 Michael 
D Wiese∗,3 Christopher K Macgowan∗,1,2 Mike Seed∗,1,2 
Janna L Morrison∗.3 1University of Toronto, Toronto, 
ON, Canada; 2The Hospital for Sick Children, Toronto, 
ON, Canada; 3University of South Australia, Adelaide, 
Australia; 4South Australian Health & Medical Research 
Institute, Adelaide, Australia.

T-091   Fetal Growth Restriction and Microcephaly in Mouse 
Models of Down Syndrome

Lauren A Bishop†, April Adams, Faycal Guedj, Diana W 
Bianchi*. National Institutes of Health, Bethesda, MD, 
United States.

T-092   Machine Learning Enhances Noninvasive Prenatal 
Screening for Trisomy 21 by Maternal Plasma Cell Free 
RNA (PCFR)

Carl Philip Weiner*,1 Helen Zhou,1 Kypros Nicolaides,2 
Argyro Syngelaki,2 Yafeng Dong,3 Mark L Weiss∗.4 
1University of Kansas SOM, Kansas City, KS, United 
States; 2Fetal Medicine Foundation, London, United 
Kingdom; 3Rosetta Signaling Laboratory, Mission Hills, 
KS, United States; 4Kansas State University College 
Veterinary Medicine, Manhattan, KS, United States.

T-093   Effects of Bariatric Surgery on Birthweight
  Katherine Allen†, Rachel Harrison†, Kia Semons-

Booker†, Emilie Braun†, Katarzyna Wlodarczyk†, 
Meredith Cruz*. Medical College of Wisconsin, 
Milwaukee, WI, United States.

T-094   Intrauterine Inflammation Enhances Fetal Cortisol 
Response to Corticotropin-releasing Hormone in the 
Extremely Preterm Ovine Fetus

Shinichi Sato†, Takushi Hanita*, Hideyuki Ikeda†, 
Tsukasa Takahashi†, Yusaku Kumagai†, Haruo Usuda∗, 
Shimpei Watanabe†, Masatoshi Saito∗, Matsuda 
Tadashi∗. Tohoku University Hospital, Sendai, Miyagi, 
Japan.

T-095   The First Prenatal Visit: An Opportunity for Improving 
Shared Decision-Making to Enable the Translation of 
New Prenatal Genetic Tests.

Ruth M. Farrell*,1 Christina Collart,1 Madelyn Pierce,1 
Susannah Rose,1 Marissa Coleridge,1 Edward Chein,2 
Uma Perni.1 1Cleveland Clinic, Cleveland, OH, United 
States; 2MetroHealth Hospital, Cleveland, OH, United 
States.

GYNECOLOGIC ONCOLOGY
T-096   Inducing BRCAness by Inhibiting the GAS6/AXL 

Pathway in Sporadic High Grade Serous Ovarian Cancer
Mary M Mullen, Elena Lomonosova, Michael Toboni, 
Hollie Noia, Daniel Wilke, Alyssa Oplt, Lei Guo, Lindsay 
M Kuroki, Andrea R Hagemann, Carolyn K McCourt, 
Premal H Thaker, David G Mutch, Matthew A Powell, 
Katherine Fuh. Washington University, St. Louis, MO, 
United States.

T-097   Iron Overload and Ferroptosis in Endometriosis and 
Endometriosis-associated Ovarian Cancer

Allen C Ng,1 Shu-Kay Ng,2 Felice Arcuri,3 Paolo Toti,3 
Elizabeth M Genega,1 Errol R Norwitz,1 Shu-Wing Ng.1 
1Tufts Medical Center, Boston, MA, United States; 
2Griffith University, Nathan, Australia; 3University of 
Siena, Siena, Italy.

T-098   Elevated Cyclin E Expression is Associated with 
Recurrence and Worse Progression-free Survival in 
Advance Staged High-grade Serous Ovarian Cancer.

Shariska Petersen†,1 Rana Aliani†,1 Andrew J Wilson,2 
Andrea Jewell,1,3 Lori Spoozak,1,3 Julia Chapman,1,3 
Dineo Khabele*.1,3 1University of Kansas, Kansas City, 
KS, United States; 2Vanderbilt University Medical Center, 
Nashville, TN, United States; 3University of Kansas 
Cancer Center, Kansas City, KS, United States.

MATERNAL HEALTH
T-099  Changes in HDL Sizing and Proteome During Pregnancy 

in a Cohort of Women in Cincinnati.
Laura A Woollett*,1 John T Melchior,1 Alan T. Remaley,2 
Janet M Catov,3 W. Sean Davidson.1 1University 
of Cincinnati, Cincinnati, OH, United States; 2NIH, 
Bethesda, MD, United States; 3University of Pittsburgh/
Magee Womens Research Institute, Pittsburgh, PA, 
United States.

T-100   Differential Changes in Function and Mechanical 
Behavior of Mesenteric and Internal Carotid Vasculature 
During Early Postpartum Period in Mice

Rebecca I. Fairchild, Alexander P. Gokin, Kirtika 
Prakash, Elizabeth A. Bonney*, Natalia I. Gokina∗. 
University of Vermont, Burlington, VT, United States.

T-101   A1c as a Preconception Biomarker for Risk of 
Gestational Diabetes in Healthy Women

Jessica R Zolton†,1 Lindsey A Sjaarda,1 Sunni L 
Mumford,1 Kerry S Flannagan†,1 Keewan Kim†,1 
Elizabeth A DeVilbiss†,1 Neil J Perkins,1 Robert M. 
Silver,2 Micah J Hill,1 Alan H DeCherney,1 Enrique F 
Schisterman*.1 1Eunice Kennedy Shriver National 
Institute of Child Health and Human Development, 
Bethesda, MD, United States; 2University of Utah Health 
Sciences Center, Salt Lake City, UT, United States.

T-102   Pregnancy Trained Decidua NK Cells Fight Bacterial 
Infections More Effectively.

Rebecca Kotzur†,1 Debra S Goldman-Wohl*,2 Shira 
Kahlon,1 Simcha Yagel∗,2 Ofer Mandelboim∗.1 
1Hebrew University Medical School, Jerusalem, 
Israel; 2Hadassah-Hebrew University Medical Center, 
Jerusalem, Israel.

T-103   The Relationship of Body Mass Index to Postpartum 
Hemorrhage by Quantitative Measure of Blood Loss.

Heli V Kapadia†,1 Sereen Nashif,2 Ramon Durazo- 
Arvizu,1 Juliana Sung,2 Jean R Goodman.2 1Loyola 
University Chicago, Maywood, IL, United States; 2Loyola 
University Medical Center, Maywood, IL, United States.

T-104   The Effect of Maternal Anemia on Maternal Outcomes in 
the United States

Rachel K. Harrison†, Zachary Colvin†, Jennifer J 
McIntosh*. Medical College of Wisconsin, Milwaukee, 
WI, United States.

T-105   Acute High Fat, High Sugar Diet Exposure Results in 
Insulin Intolerance, Insulin Resistance and Decreased 
Beta Cell Numbers During Pregnancy in Mice

Kathleen Pennington, Pradip K Saha, Simone 
Hernandez Ruano. Baylor College of Medicine, Houston, 
TX, United States.
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T-106   Downregulation of Inflammatory Biomarkers from 
Maternal Plasma in Women with Intrahepatic 
Cholestasis of Pregnancy.

Kareem K Tabsh†*,1 Alexander L Pendleton,1 Natalie K 
Barker,1 Paul R Langlais,1 Sean W Limesand,1 Meghan 
G Hill.2 1University of Arizona- Tucson, Tucson, AZ, 
United States; 2University of Auckland, Auckland, New 
Zealand.

T-107 The Effectiveness of the INTER-ACT Lifestyle 
Intervention on Postpartum Weight Retention and 
Fat Mass Among Women with Previous Excessive 
Gestational Weight Gain.

Margriet Bijlholt†,1,2 Lieveke Ameye,2 Hannelore Vanden 
Eynde†,2 Roland Devlieger*,2 Annick Bogaerts∗.2,1 
1University of Antwerp, Antwerp, Belgium; 2KU Leuven, 
Leuven, Belgium.

T-108   Low-Frequency Electroacupuncture During Pregnancy 
Enhances Whole-Body Insulin Sensitivity in a Diet-
Induced Rat Model of Maternal Obesity

David J Carr†,1 Keara McElroy-Yaggy*,2 Paul D Taylor∗,3 
Anna L David∗,4 Elisabet Stener-Victorin∗,5 Tom Jetton∗.2 
1University of Vermont, Burlington, VT, United States; 
2University of Vermont, Colchester, VT, United States; 
3Kings College London, London, United Kingdom; 
4University College London, London, United Kingdom; 
5Karolinska Institutet, Stockholm, Sweden.

T-109   Perinatal Outcomes in Women With Cardiac Arrhythmia
  Christine J Lee, Lillian Sie, Elizabeth B Sherwin, Anna 

I Girsen, Alisha T Tolani†, Hayley E Miller†, Danielle M 
Panelli†, Samantha C Do†, Abha Khandelwal, Katherine 
Bianco*. Stanford University, Stanford, CA, United 
States.

T-110   The Effect of Maternal Anemia on Neonatal Outcomes in 
the United States

Rachel K. Harrison†, Zachary Colvin†, Jennifer J 
McIntosh*. Medical College of Wisconsin, Milwaukee, 
WI, United States.

T-111   The Role of Circulating Angiotensin Converting Enzyme 
2 (ACE2) in Pregnancy Complications: Preeclampsia 
and Small for Gestational Age

Sonia Tamanna†,1 Vicki L. Clifton,2 Kym Rae,1 Dirk 
Van Helden,1 Eugenie R. Lumbers,1 Kirsty G. Pringle*.1 
1The University of Newcastle, Newcastle, Australia; 
2Mater Medical Research Institute, The University of 
Queensland, Queensland, Australia.

T-112   Abstract Withdrawn

T-113   Phosphorus, Retinol and Riboflavin Intake During Late 
Pregnancy is Associated with Postpartum Bone Mineral 
Density: A Pilot Study

Jong Woon Kim,1 Clara Yongjoo Park,2 Yoon Ha Kim,1 
Hangyeol Jeon,2 Seunghee Kim,2 Hyun Ah Chung,1 Jin 
Wan Hu.1 1Chonnam National University Medical School, 
Gwangju, Korea, Republic of; 2Chonnam National 
University, Gwangju, Korea, Republic of.

T-114   External Validation of a Prediction Model Estimating 
the Risk of Caesarean Section Following Induction of 
Labour.

Oonagh Keag†,1 Sarah Murray†,1,2 Dominique Baker†,1 
Sarah Stock*.1,3 1Simpson Centre for Reproductive 
Health, Royal Infirmary of Edinburgh, Edinburgh, 
United Kingdom; 2MRC Centre for Reproductive Health, 
University of Edinburgh, Edinburgh, United Kingdom; 
3Usher Institute of Population Health Sciences and 
Informatics, Edinburgh, United Kingdom.

PLACENTA
T-115   Sexual Dimorphism in Cytotrophoblast and 

Syncytiotrophoblast Energetics.
Matthew Bucher†, Leslie Myatt*. Oregon Health & 
Science University, Portland, OR, United States.

T-116   DEPTOR Controls Placental Mitochondrial Oxidative 
Phosphorylation: A Potential Therapeutic Target in 
Intrauterine Growth Restriction (IUGR)

F J Rosario,1 C Li,2 L Myatt,3 T Powell,1 PW Nathanielsz,4 
T Jansson.1 1University of Colorado, Aurora, CO, United 
States; 2University of Wyoming, Laramie, WY, United 
States; 3Oregon Health and Science University, Portland, 
OR, United States; 4University of Wyoming, Laramie, AZ, 
United States.

T-117   Mid Gestation Placental Transcriptome Analysis Reveals 
Altered Cholesterol and Lipid Metabolism Markers in 
Association with Lifelong Western Diet Consumption in 
the Guinea Pig.

Flavien Delhaes†, Ousseynou Sarr, Lin Zhao, Lanette 
Friesen-Waldner, Charles McKenzie, Barbra de Vrijer, 
Timothy Regnault. UWO, London, ON, Canada.

T-118   Maternal Tobacco Smoke Increases Setd8 in Association 
with Increased Accumulation of DHA and AA in Placenta 
Supporting Male Rat Pups

Nicolette Jessen†, Claudia Weinheimer, Jenna Whitham, 
Haimei Wang, Lisa Joss-Moore*. University of Utah, Salt 
Lake City, UT, United States.

T-119   Uterine Artery Endothelial Cell Proliferation in 
Pregnancy Can be Elevated by Both Exogenous and 
Endogenous Catecholamines

Ronald R Magness,1 Maja Okuka,1 Omar S Jobe.2 1Univ. 
South Florida, Perinatal Res MCOM, Tampa, FL, United 
States; 2Univ. of Wisconsin, Madison, WI, United States.

T-120   Characterizing Sex-specific Differences in Placental 
Epigenome Using DNase-sequencing Data.

Yeon Mi Hwang†,1 Alison G Paquette,1 Paul Shannon,1 
Cory Funk,1 Jocelynn Pearl,2 Hanna Liao,2 Yoel 
Sadovsky,3 Leslie Myatt,4 John Stamatoyannopoulos,2 
Louis Muglia,5 Nathan D Price.1 1Institute for Systems 
Biology, Seattle, WA, United States; 2Altius Institute 
for Biomedical Sciences, Seattle, WA, United States; 
3Magee-Womens Research Institute, Pittsburgh, PA, 
United States; 4Oregon Health Sciences University, 
Portland, OR, United States; 5Cincinnati Children’s 
Hospital, Cincinnati, OH, United States.

T-121   Human ‘Placenta-on-a-chip’: Developing a Biomimetic 
Microfluidic 3D Transport Model.

Chandana Tekkatte, Claire Yu, Henry H Hwang, Xuanyi 
Ma, Omar Farah, Mana M Parast*, Shaochen Chen∗, 
Louise C Laurent∗. University of California San Diego, 
La Jolla, CA, United States.

T-122   Trophoblast-Specific Knockdown of the System A Amino 
Acid Transporter, Slc38a2/SNAT2, Reduces Placental 
Weight in Mice.

Owen R Vaughan,1 Elena Silva,1 Russell V Anthony,2 
Theresa L Powell,1 Thomas Jansson*.1 1University of 
Colorado, Aurora, CO, United States; 2Colorado State 
University, Fort Collins, CO, United States.

T-123   Increased Myometrial CXCL12 Production in Response 
to Injury in Endometrial-myometrial Co-culture 
Experiments: Implications for Placenta Accreta 
Spectrum

Olga Grechukhina†, Shota Popkhadze, Hugh Taylor*. 
Yale University, New Haven, CT, United States.
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T-124   Assessing Human Trophoblastic Cell-free DNA by 
Noninvasive Capture Methylome Sequencing (PICMe-
Seq).

Devika Maulik,1 Warren Cheung,2 Rebecca Biswell,2 
Carrie Vyhlidal,1 Michael J Soares,3 Tomi Pastinen,1 
Elin Grundberg*.1 1University of Missouri Kansas City/ 
Children’s Mercy Hospital, Kansas City, MO, United 
States; 2Children’s Mercy Hospital, Kansas City, MO, 
United States; 3University of Kansas/ Children’s Mercy 
Hospital, Kansas City, KS, United States.

T-125   Gestational Diabetes is Associated with Epigenetic 
Changes in Placental Genes That Regulate Glutamate 
Metabolism

Amy M Valent†, Haeri Choi, Kent L Thornburg*. Oregon 
Health and Sciences University, Portland, OR, United 
States.

T-126   Serum AmyloidA Effect on Intrauterine Inflammation and 
Preterm Birth

JUN LEI†, Anna Chudnovets, Liu Jin, Quan Na, Irina 
Burd. Johns Hopkins University School of Medicine, 
Baltimore, MD, United States.

T-127   Key Regulatory Drivers of Human Extravillous 
Trophoblast Differentiation and Maturation.

Robert Morey†, Omar Farah, Daniela Requena Gibert, 
Francesca Soncin, Louise C Laurent, Mana M Parast*. 
University of California San Diego, La Jolla, CA, United 
States.

T-128   ASCL2 Reciprocally Controls Key Trophoblast Lineage 
Decisions During Hemochorial Placenta Development.

Kaela M Varberg†,1 Regan L Scott†,1 Masanaga Muto†,1 
Khursheed Iqbal,1 Keisuke Kozai†,1 Elin Grundberg,2 
Michael J Soares*.1 1The University of Kansas Medical 
Center, Kansas City, KS, United States; 2Children’s 
Mercy, Kansas City, MO, United States.

T-129   Zika Virus Vertical Transmission Dynamics in the 
Pregnant Rhesus Macaque.

Michelle Koenig†, Ann Mitzey, Megan Murphy, Taylor 
Treadway†, Heather Simmons, Andres Mejia, Andrea 
Weiler, Mason Bliss, Sierra Rybarczyk, Thomas 
Friedrich, David O’Connor, Emma Mohr, Thaddeus 
Golos*. University of Wisconsin-Madison, Madison, WI, 
United States.

T-130   Critically Short Telomeres Increase in Placental Tissue 
Across the Third Trimester in Human Pregnancy

Paula Edelson†,1 Michala Sawyer,1 Jasmine Lee,1 
Kathryn Gray,2 David Cantonwine,2 Thomas McElrath,2 
Mark Phillippe*.1 1Massachusetts General Hospital, 
Boston, MA, United States; 2Brigham and Women’s 
Hospital, Boston, MA, United States.

T-131   Genetic Sex Underlies Patterns of DNA Methylation in 
the Human Placenta

Amy M Inkster†,1 Victor Yuan†,1 Chaini Konwar†,1 Allison 
M Matthews*,1 Carolyn J Brown∗,2 Wendy P Robinson∗.1 
1BC Children’s Hospital Research Institute; University of 
British Columbia, Vancouver, BC, Canada; 2University of 
British Columbia, Vancouver, BC, Canada.

T-132   Maternal Administration of Nanoparticle-Based N-Acetyl-
L-Cysteine Alleviates the Immune Response of Hofbauer 
Cells Exposed to Intrauterine Inflammation

Quan Na†, Jun Lei*, Chudnovets Anna†, Boyer 
Theresa†, Liu Jin†, Lee Ji Yeon∗, Dong Jie†, Burd 
Irina∗. Integrated Research Center for Fetal Medicine, 
Department of Gynecology and Obstetrics, Johns 
Hopkins University School of Medicine., Baltimore, MD, 
United States.

T-133   The Expression and Activity of RAS Enzymes 
(ACE,ACE2 and NEP) in Syncytiotrophoblast Cells: Does 
ACE2 Contribute to Syncytialisation?

Sonia Tamanna†, Saije Morosin, Sarah J. Delforce, Kym 
Rae, Dirk Van Helden, Eugenie R. Lumbers, Kirsty G. 
Pringle*. The The University of Newcastle, Australia, 
Newcastle,, Australia.

T-134   Placental Origin of Circulating Maternal Angiogenic 
Factors

F Gaccioli, DS Charnock-Jones, GCS Smith*. University 
of Cambridge, Cambridge, United Kingdom.

T-135   Modelling Placenta Mediated Diseases with Supervised 
Machine Learning.

Anika Mukherjee†,1 Sina Salsabili†,2 Adrian D C 
Chan†*,2 Michal Leckie†,1 David Grynspan∗,3 Shannon 
Bainbridge∗.1 1University of Ottawa, Ottawa, ON, 
Canada; 2Carleton University, Ottawa, ON, Canada; 
3Children’s Hospital of Eastern Ontario,, Ottawa, ON, 
Canada.

T-136   RNAseq of Placental/Mesenchymal Stem Cells From 
Normal and Preeclamptic Pregnancies: The Aspirin 
Effect

Matthew P Romagano†, Yahaira Naaldijk, Markos El-
Far†, Sri Harika Pamarthi, Lauren S Sherman†, Shauna 
F Williams*, Pranela Rameshwar∗. Rutgers New Jersey 
Medical School, Newark, NJ, United States.

T-137   Initial Validation of Placental Immune Imaging, a 
Magnetic Resonance Imaging-Based Method

Wenjie Wu†,1 Zhexian Sun,1 Wenxu Qi,1 Zulfia Kisrieva-
Ware,1 Xiao Ma,1 Hui Wang,1 Zichao Wen,1 Qing 
Wang,1 Nanbert Zhong,2 Ian S Hagemann,1 Alison G 
Cahill,3 Yong Wang*.1 1Washington University School 
of Medicine, St. Louis, MO, United States; 2New York 
State Institute for Basic Research in Developmental 
Disabilities, Staten Island, NY, United States; 3University 
of Texas at Austin, Austin, TX, United States.

T-138   Downregulation of MiR-126 Expression Contributes 
to Increased Inflammatory Response in Placental 
Trophoblasts in Preeclampsia

Xiaodan Chu†, Yang Gu, Wenji Sheng, David F. Lewis, 
Danielle Cooper, Charles E. McCathran, Yuping Wang*. 
LSUHSC-S, Shreveport, LA, United States.

T-139   Periconceptional High Maternal Homocysteine Levels 
are Negatively Associated with Placental Growth 
Trajectories.

Jeffrey Hoek†, Sam Schoenmakers*, Bianca 
Ringelberg†, Igna F. Reijnders†, Sten P. Willemsen∗, 
Annemarie G.M.G.J. Mulders∗, Yolanda B. de Rijke∗, 
Régine P.M. Steegers-Theunissen∗. ErasmusMC, 
Rotterdam, Netherlands.

T-140   Long Chain Polyunsaturated Fatty Acid Transport in the 
Placenta of Normal Pregnancies

Caitlin MacGregor†,1 Linda M Ernst,1 Thomas 
Victor,1 Dhavamani Sugasini,2 Alice Wyrwicz,1 PN 
Venkatasubramanian,1 Roland Gastfield,1 Alex Choi,1 
Papasani Subbaiah,2 Beth Plunkett*.1 1Northshore 
University HealthSystem, Evanston, IL, United States; 
2University of Illinois at Chicago, Chicago, IL, United 
States.

T-141   Fatty Acid Distribution in Placentas of Normal 
Pregnancies

Caitlin MacGregor†,1 Linda M Ernst,1 Thomas 
Victor,1 Dhavamani Sugasini,2 Alice Wyrwicz,1 PN 
Venkatasubramanian,1 Roland Gastfield,1 Alexandria 
Choi,1 Papasani Subbaiah,2 Beth Plunkett*.1 1Northshore 
University HealthSystem, Evanston, IL, United States; 
2University of Illinois at Chicago, Chicago, IL, United 
States.
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T-142   ADAM12 Elevation with the Progression of Pregnancy 
Corresponds with Placental Maturity.

Katherine Leonard, Jennifer Damicis, Elisabeth 
Dornisch, Elizabeth Yohannes, Nicholas Ieronimakis. 
Madigan Army Medical Center, Tacoma, WA, United 
States.

T-143   Investigating the Transgenerational Effects of Maternal 
Obesity on Cytokine Activity

Melanie Maykin†,1 Corrie Miller†,1 Nicole Kurata†,1 Paula 
Benny†,2 Chelsea Saito-Reis†,2 Claire Kendal-Wright*,2 
Kelly Yamasato∗,1 Men-Jean Lee∗.1 1University of Hawaii 
John A Burns School of Medicine, Honolulu, HI, United 
States; 2Chaminade University of Honolulu, Honolulu, HI, 
United States.

T-144   Short-Chain Fatty Acids for the Prevention of 
Gestational Diabetes Mellitus.

Caitlyn Nguyen-Ngo†,1,2 Rebecca Roy†,1,2 Ratana 
Lim,1,2 Martha Lappas*.1,2 1The University of Melbourne, 
Melbourne, Australia; 2Mercy Hospital for Women, 
Melbourne, Australia.

T-145   Investigating the Impact of Non-Steroidal Anti-
Inflammatories on Trophoblast Functions

Andreanna Burman†, Madeleine Wood†, Natalie 
DeWitt†, Seth Guller, Shannon D. Whirledge. Yale 
University, New Haven, CT, United States.

T-146   Air Contrast of the Intervillous Space Enables Non-
Disruptive µCT Analysis of Paraffin-Embedded Archival 
Placental Tissue.

Nirav Barapatre†, Beate Aschauer, Cornelia Kampfer, 
Christoph Schmitz, Hans-Georg Frank*. Chair of 
Neuroanatomy, LMU, Munich, Germany.

T-147   Role of IGF2 in Regulating Rat Hemochorial Placental 
Development.

Ayesha Hasan†,1 Khursheed Iqbal,1 Regan L Scott†,1 
Stephen H Pierce†,1 Masanaga Muto†,1 Keisuke 
Kozai†,1 Michael J Soares*.1,2 1University of Kansas 
Medical Center, Kansas City, KS, United States; 
2Children’s Mercy, Kansas City, MO, United States.

T-148   It’s Not All in the Fluid: Occult Meconium-Associated 
Myonecrosis

Andrew S Quinn†,1 Kathy C Matthews†,2 Rebecca N 
Baergen*.1 1New York Presbyterian Weill Cornell, New 
York, NY, United States; 2New York Presbyterian Weill 
Cornell, New York, NJ, United States.

T-149   Characterization of Hematopoietic Stem Cells in Cord 
Blood by Gestational Age: A Prospective Cohort Study

Meghan G Hill*, Michael S Badowski∗, Harris T David∗. 
University of Arizona, Tucson, AZ, United States.

T-150   Placental Glucose Uptake in a Nonhuman Primate 
Model of Western-style Diet Consumption and Chronic 
Hyperandrogenemia Exposure.

Victoria HJ Roberts,1 Jessica E Gaffney,1 Aaron D 
Streblow,1 Ov D Slayden,1 Antonio E Frias*.2 1Oregon 
National Primate Research Center, Beaverton, OR, 
United States; 2Oregon Health & Science University, 
Beaverton, OR, United States.

T-151   Differential DNA Methylation in the Comparison of Third 
Trimester Human Cytotrophoblast and Extravillous 
Trophoblast.

Sonia C. DaSilva-Arnold,1 Martha Salas,2 Stacy 
Zamudio,1 Abdulla Al-Khan,1 Benjamin Tycko,2 Nicholas 
P. Illsley*.1 1Hackensack University Medical Center, 
Hackensack, NJ, United States; 2Hackensack Meridian 
Health Center for Discovery and Innovation, Nutley, NJ, 
United States.

T-152   On the Clinical Phenotype of the Histopathological 
Diagnosis Chronic Intervillositis of Unknown Etiology.

Manon Bos,1 E.T.M.S. Harris-Mostert,1 L.E. van der 
Meeren,2 J.J. Baelde,1 D.J. Williams,3 P.G.J. Nikkels,2 
K.W.M. Bloemenkamp,2 M.L.P. van der Hoorn.1 1Leiden 
University Medical Center, Leiden, Netherlands; 2UMCU, 
Utrecht, Netherlands; 3University College Hospital, 
Londen, United Kingdom.

T-153   Prenatal Diagnostic Accuracy of Ultrasonography and 
Magnetic Resonance Imaging for Placenta Accreta 
Spectrum.

Subhashini Ladella,1 Moreno Guillermo†,1 Mo Lihong†,1 
Mariela Mendoza,1 Cynthia Cortez,1 Mallory Kremer.2 
1UCSF Fresno, Fresno, CA, United States; 2University of 
Washington, Seattle, WA, United States.

T-154   Is Extracellular Outflow of Transcription-related 
Factor: High-mobility Group A1 Protein Involved in the 
Pathogenesis of Preeclampsia?

Yuka Uchikura†, Keiichi Matsubara*, Yuko Matsubara∗, 
Kazuko Takagi∗, Takashi Sugiyama∗. Ehime university, 
Toon, Japan.

T-155   The Effects of Hypoxia on Placental Mitochondrial 
Function in Pregnancies Complicated by Fetal Growth 
Restriction.

Yue-Yin Xu†, Juan Li, Wei-Bin Wu, Jiu-Ru Zhao, Martin 
John Quinn, Hui-Juan Zhang*. International Peace 
Maternity and Child Health Hospital, Shanghai Jiao Tong 
University, School of Medicine, Shanghai, China.

T-156   Bile Acid Profile Changes in the Placenta are Associated 
with Changes in Metagenomic Signal in the Treatment of 
Intrahepatic Cholestasis of Pregnancy

Maxim D. Seferovic, Ryan Pace†, Michael Beninati†, 
Derrick Chu†, Aagaard Kjersti*. Baylor College of 
Medicine, Houston, TX, United States.

PREECLAMPSIA, RELATED DISORDERS
T-157   Ablation of Adrenomedullin 2 Causes Preeclampsia-Like 

Symptoms in Mice
Madhu Lata S. Chauhan, Ancizar Betancourt, Meena 
Balakrishnan, Chandra Yallampalli. Baylor College of 
Medicine, Houston, TX, United States.

T-158   The Cytokines From Immune Response Against 
ERAP2 Asparagine Isoform Increases Trophoblast Cell 
Migration

Eun D. Lee*,1 Hiten Mistry,2 Leisa Kurlak.2 1Virginia 
Commonwealth University, Richmond, VA, United 
States; 2University of Nottingham, Nottingham, United 
Kingdom.

T-159   Sulforaphane Protects Placental Cell Mitochondrial 
Function Against Preeclamptic Injury In Vitro.

Annie Georgina Cox†,1 Anna-Maria Muccini†,2 Stacey 
J Ellery,2 Sarah A Marshall,1 Kirsten R Palmer,1 Euan 
M Wallace*.1 1Monash University, Clayton, Australia; 
2Hudson Institute of Medical Research, Clayton, 
Australia.

T-160   Hydrogen SulfideProduction is Reduced by Placental 
Trophoblasts in Preeclampsia

Xiaodan Chu†, Yang Gu, Xinggui Shen, Wenji Sheng, 
John Morgan, David F. Lewis, Charles E. McCathran, 
Yuping Wang*. LSUHSC-S, Shreveport, LA, United 
States.
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T-161   Using Placental Pathology to Triage Women as High 
Priority for Cardiovascular Screening Following 
Preeclampsia

Samantha J Benton†,1 Erika Mery,1 David Grynspan,2 
Laura Gaudet,3 Raywat Deonandan,1 Graeme Smith,3 
Shannon A Bainbridge*.1 1University of Ottawa, Ottawa, 
ON, Canada; 2Vernon Jubilee Hospital, Vernon, BC, 
Canada; 3Queen’s University, Kingston, ON, Canada.

T-162   Role of Lectin-like Oxidized LDL Receptor-1 and 
Angiotensin II Type 1 Receptor in High Cholesterol Diet-
induced Vascular Dysfunction During Pregnancy.

Tamara Sáez†,1,2 Floor Spaans,1,2 Tatsuya Sawamura*,3 
Raven Kirshenman,1,2 Sandra T Davidge∗.1,2 1University 
of Alberta, Edmonton, AB, Canada; 2Women and 
Children’s Health Research Institute, Edmonton, AB, 
Canada; 3Shinshu University, Matsumoto, Japan.

T-163   Altered Structure and Function of Middle Cerebral 
Arteries of Offspring of Experimental Preeclamptic Rats: 
Effect of Maturation

Emmett E Whitaker, Devon Lindner, Justin E Miller, 
Marilyn J Cipolla*. University of Vermont Larner College 
of Medicine, Burlington, VT, United States.

T-164   Absolute Quantification of Mitochondrial DNA in 
Peripheral Blood from Women with Preeclampsia

Spencer C Cushen†,1 Talisa Silzer,1 Danielle Reid,1 Jie 
Sun,1 Sabrina M Scroggins,2 Mark K Santillan,2 Donna 
A Santillan,2 Nicole R Phillips,1 Styliani Goulopoulou*.1 
1University of North Texas Health Science Center, Fort 
Worth, TX, United States; 2University of Iowa Health 
Care, Iowa City, IA, United States.

T-165   Combined Cell-Free DNA Methylation and Fragment 
Size Profiles in Pre-eclampsia Identify Multi-Organ 
Involvement for Future Sequelae.

Irene Corachan†,1 Tamara Garrido-Gomez,1,2 Davide 
Bau,3 Roser Navarro,3 Jose R Hernandez-Mora,4 
David Blesa,1 Alfredo Perales,5 David Monk,4 Carlos 
Simon,1,2 Antonio Diez-Juan.1,3 1Igenomix Foundation, 
Valencia, Spain; 2INCLIVA Biomedical Institute, Valencia 
University, Valencia, Spain; 3Igenomix, Valencia, Spain; 
4Bellvitge Institute for Biomedical Research (IDIBELL), 
Barcelona, Spain; 5Hospital Universitario La Fe, 
Valencia, Spain.

T-166   Longitudinal Metabolic Profiling in Pregnancy of Women 
with and without Pregestational Diabetes Who Develop 
Preeclampsia.

Kathryn J Gray,1 Mengxi Yang†,2 Liming Liang,2 Richa 
Saxena*.3 1Brigham and Women’s Hospital, Boston, MA, 
United States; 2Harvard University, Boston, MA, United 
States; 3Massachusetts General Hospital, Boston, MA, 
United States.

T-167   Maternal Microchimerism in Umbilical Cord Blood in 
Preeclampsia Cases versus Controls

Stephen A McCartney†,1 Sami B Kanaan,2 Angel Chae,1 
Hilary S Gammill,1 J L Nelson,2 Raj Shree*.1 1University 
of Washington, Seattle, WA, United States; 2Fred 
Hutchinson Cancer Research Center, Seattle, WA, 
United States.

T-168   Endothelium is a Direct Contributor to the Th17 
Associated Endocrine Profile That Promotes Vascular 
Hypertension in Preeclampsia

Jacquelyn Adams†,1 Austin Jason,2 Ian M Bird*.2 
1University of Wisconsin School of Medicine and Public 
Health, Madison, WI, United States; 2Perinatal Research 
Laboratories, University of Wisconsin-Madison, Madison, 
WI, United States.

T-169   Astaxanthin Induces Hemoxigenase-1 and Reduces 
sFLT-1 by Placenta

Yuko Arita, Ruhi Kaila†, Shamma Ali, Ali Mahfuz, Morgan 
Peltier*. NYU Long Island School of Medicine, Mineola, 
NY, United States.

T-170   L-Citrulline in Hypertensive Pregnant Women (CHERRY): 
A Randomised Controlled Feasibility Trial

Alice Dempsey†, Laura Ormesher†, Heather Glossop, 
Elizabeth Cottrell, Ed D Johnstone, Jenny E Myers*. 
University of Manchester, Manchester, United Kingdom.

T-171   Discovery of Extracellular RNA Biomarkers for the 
Prognostic Assessment of Preeclampsia.

Lara G. Poling†, Peter DeHoff, Srimeenakshi Srinivasan, 
Jill McCaulley, Aishwarya Vuppala, Hee Jun Lee, Morgan 
Meads, Vy Tran, Aileen Fernando, Gladys Ramos, Mana 
M. Parast, Louise C. Laurent*. UCSD, La Jolla, CA, 
United States.

REPRODUCTIVE ENDOCRINOLOGY, INFERTILITY
T-172   Preimplantation Genetic Testing for Aneuploidies 

(PGT-A) is Not Associated with Improved Live Birth 
Rates in Patients Under 35 Years Old

Elnur Babayev†, John X Zhang, Mary Ellen Pavone*. 
Northwestern University, Chicago, IL, United States.

T-173   Abnormal Puberty Progression and Mammary Gland 
Development in a Hyperinsulinemic Mouse

Aditi A Joshi†, Julie R Hens, Farrah L Saleh, Aya Tal, 
Clare A Flannery. Yale school of Medicine, New Haven, 
CT, United States.

T-174   Frozen Blastocyst Transfer Cycle Following In Vitro 
Fertilization (IVF) with Pre-Implantation Genetic Testing 
for Aneuploidy (PGT-A) - Earlier is Better

Jason Silberman†, Joshua Stewart, Pak Chung, David 
Reichman, Zev Rosenwaks*. Weill Cornell Medicine, 
New York, NY, United States.

T-175   Estradiol Stimulates Pregnancy-dependent H2S 
Biosynthesis in Human Uterine Artery Endothelial 
Cells via ERα/ERβ-Mediated Upregulation of CBS 
Transcription

Jin Bai†, Thomas J Lechuga†, Qian-rong Qi†, Yi-hua 
Yang†, Quan-wei Zhang†, Yan Li†, Dong-bao Chen*. 
University of California, Irvine, CA, United States.

T-176   Hyperandrogenism and Insulin Resistance Induce Fetal 
Loss in a PCOS-like Pregnant Rat Model

Min Hu,1,2 Yuehui Zhang,3 Linus R. Shao*,1 Håkan 
Billig∗.1 1University of Gothenburg, Gothenburg, Sweden; 
2Guangzhou Medical University, Guangzhou, China; 
3Heilongjiang University of Chinese Medicine, Harbin, 
China.

T-177   Is Conception with Assisted Reproductive Technology 
Associated with Increased Maternal Psychological 
Stress in Nulliparous Women?

Amir Lueth*, Nathan Blue, Robert Silver. University of 
Utah, Salt Lake City, UT, United States.

T-178   A Validated Model for Predicting Live Birth Rates After in 
Vitro Fertilization

Michael S Awadalla†, Kristin A Bendikson, Jacqueline R 
Ho, Ali Ahmady*. University of Southern California, Los 
Angeles, CA, United States.

T-179   Towards the Molecular Understanding of PCOS 
Pathogenesis by RNA-seq Analysis of Multiple Tissues 
of Two Rat PCOS Models

Qiong Lin, Joerg Mueller, Martin Fritsch, Ralf Lesche, 
Jorge Kageyama, Thomas M Zollner. Pharma R&D, 
Bayer AG, Berlin, Germany.

T-180   African American Ethnicity Does Not Negatively Impact 
Live Birth Rates in In-vitro Fertilization Cycles Utilizing 
Autologous Vitrified Warmed Oocytes.

Anne Martini†,1 Samad Jahandideh*,2 Kate Devine∗,2 
Micah Hill∗,1 Alan DeCherney∗,1 Frank Chang∗.2 
1National Institutes of Health, Bethesda, MD, United 
States; 2Shady Grove Fertility, Rockville, MD, United 
States.
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T-181   Towards Cell Therapy of Polycystic Ovary Syndrome 
(PCOS): Transforming Growth Factor Beta-1 Decreases 
Androgens Production in Theca Like In-Vitro Model of 
PCOS

Hajra Takala,1 Rishi Man Chugh,1 Hang-Soo Park,1 Hoda 
Elkafas,1 Mahmood Bilal,2 Ayman Al-Hendy.1 1University 
of Illinois at Chicago, Chicago, IL, United States; 
2Rosalind Franklin University of Medicine and Science, 
Chicago, IL, United States.

T-182   Optimization of the Use of Preimplantation Genetic 
Testing for Aneuploidy During In Vitro Fertilization (IVF) 
in the United States: A SART Database Study

Papri Sarkar†,1 Sangita Jindal*,2 Erika New†,1 Rachel 
Sprague†,1 Jean P. Tanner∗,1 Anthony Imudia∗.3 
1University of South Florida, Tampa, FL, United States; 
2Albert Eistein College of Medicine, New York, NY, 
United States; 3University of South Florida, TAMPA, FL, 
United States.

T-183   Impact of Growth Hormone and Androgel Adjuvant 
Therapies on IVF outcomes in Low Responder Cycles

Sicily E Garvin†,1 Sigal Klipstein,2 Vishvanath Karandae,2 
Elizabeth Puscheck*.1,2 1Wayne State University, Detroit, 
MI, United States; 2InVia Fertilty, Hoffman Estates, IL, 
United States.

T-184   The Role of Endometrial Stem Cells After Local 
Endometrial Injury in Women With Recurrent 
Implantation Failure Undergoing In-vitro Fertilization.

Yiping Fan†,1 Ryan Wai Kheong Lee†,1 Xiang Wen Ng†,1 
Caroline Gargett*,2 Jerry Kok Yen Chan∗.1 1KK Women’s 
and Children’s Hospital, Singapore, Singapore; 2Hudson 
Institute of Medical Research, Victoria, Australia.

T-185   Effect of Night Shift Work on Anti-Mullerian Hormone 
(AMH) Levels in Reproductive-Aged African American 
Women (AAW)

Chelsea Fortin†,1 Emma Giuliani†,1 Anne Waldo,1 Lia 
Bernardi,2 Mercedes Carnethon,2 Erica E Marsh*.1 
1University of Michigan, Ann Arbor, MI, United States; 
2Northwestern University, Chicago, IL, United States.

T-186   The Role of Ethnicity in PCOS Patient Responses 
to Ovulation Induction in Timed Intercourse and 
Intrauterine Insemination Cycles

Zoran Jason Pavlovic†,1 Lauren Grimm†,2 Sara 
Twiehaus†,1 Nepheli Raptis†,2 Emma Radley†,2 Hannah 
Mandell†,2 Christy Oso†,2 Jessi Anderson†,2 Angie 
Beltsos*,2 Roohi Jeelani∗.2 1Rush University Medical 
Center, Chicago, IL, United States; 2Vios Infertility 
Institute, Chicago, IL, United States.

T-187   Does a Decrease in Estradiol Level Despite an Adequate 
Endometrial Lining Thickness Have an Adverse Effect 
on Live Birth Rates in Frozen Embryo Transfer Cycles?

Karrie Anne Brondell Walker†,1 Peter Lindner†,2 Micah 
J Hill*,2 Saioa Torrealday∗,2 John M Csokmay∗,2 Mae W 
Healy∗.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.

T-188   The Correlation Between Human Papillomavirus 
Infection on Sperm Motility and Morphology Among 
Infertile Men

Sareh Abdollahifard†*,1 Iman Arbab Kazem Zadeh∗,2 
Majid Maddahfar∗.3 1Jahrom University of Medical 
Sciences, Jahrom, Iran, Jahrom, Iran, Islamic Republic 
of; 2University of Kassel, Kassel, Germany, Kassel, 
Germany; 3BHOWCO Trading GmbH, Frankfurt am 
Main, Germany, Frankfurt am Main, Germany.

T-189   Endometriosis Gene Variants and Assisted 
Reproductive Technology Outcomes

Kenneth Ward. Predictive Laboratories, Salt Lake City, 
UT, United States.

T-190   Prognostic Value of Low Anti-Mullerian Hormone Level 
During IVF Among Young Women: A Sart Data Study

Papri Sarkar†,1 Brittany Roberts†,1 Erika New†,1 Rachel 
Sprague†,1 Jean Tanner*,1 Anthony Imudia∗.2 1University 
of South Florida, Tampa, FL, United States; 2University 
of South Florida, TAMPA, FL, United States.

T-191   Effect of Unkeito, a Traditional Herbal Medicine, on a Rat 
Model of Polycystic Ovary Syndrome

Sayako Yoshita†, Satoko Osuka, Reina Sonehara†, 
Natsuki Miyake†, Mayuko Murakami†, Wei Wei†, 
Shotaro Hayashi†, Ayako Muraoka†, Umida Ganieva†, 
Natsuki Nakanishi†, Yukiyo Kasahara†, Bayasula 
Bayasula, Nobuyoshi Takasaki, Tomohiko Murase, 
Tomoko Nakamura, Maki Goto, Fumitaka Kikkawa*. 
Nagoya University Graduate School of Medicine, 
Nagoya, Japan.

T-192   Caloric Restriction Effecs on Female Wistar Rats 
Reproductive Healt

Israel Enrique Crisanto López†,1 Pablo López de 
Jesús*,2 Isabel Arrieta Cruz∗,3 Juan Carlos Flores 
Alonso∗.4 1Benemérita Universidad Autónoma de 
Puebla, Puebla, Mexico; 2Universidad Autónoma 
Metropolitana, Iztapalapa, Ciudad de México, Mexico; 
3Instituto Nacional de Geriatría, Ciudad de México, 
Mexico; 4Laboratorio de Biología de la reproducción, 
Centro de Investigación Biomédica de Oriente-IMSS, 
Puebla, México., Puebla, Mexico.

T-193   The Impact of Artificial Intelligence on Farid’s Updated 
Innovation in Reproduction

Ali Farid Mohamed Ali*. Heliopolis Hospital, cairo, Egypt.

BASIC REPRODUCTIVE BIOLOGY
T-194   Identification and Isolation of Rare Microchimeric Cells 

in Paired Maternal-Cord Samples.
Yonghou Jiang,1 Stephen McCartney,2 Sami B Kanaan,3 
Francesca Urselli,3 John Houck,1 J. Lee Nelson,4 Raj 
Shree,2 Whitney E Harrington*.5 1Seattle Children’s 
Research Institute, Seattle, WA, United States; 
2University of Washington, Seattle, WA, United States; 
3Fred Hutchinson Cancer Research Center, Seattle, 
WA, United States; 4Fred Hutchinson Cancer Research 
Center / University of Washington, Seattle, WA, United 
States; 5Seattle Children’s Research Institute / University 
of Washington, Seattle, WA, United States.

T-195   Exposure of Human Fetal Membranes to Bacterial LPS 
and Viral dsRNA Augments Neutrophil Activation while 
Reducing Neutrophil Extracellular Trap Stability

Mancy Tong†, Sarah E Hanna†, Vikki M Abrahams*. 
Yale University, New Haven, CT, United States.

T-196   Human Endometrial Stromal Cell Biomarkers are 
Potently Stimulated by Peroxisome-Proliferator 
Activated Receptor-beta/delta Ligation

Jie Yu*,1 Sarah L. Berga∗,2 Robert N. Taylor∗.2 1Wake 
Forest School of Medicine, Winston-Salem, NC, United 
States; 2University of Utah Health, Salt Lake City, UT, 
United States.

T-197   Glyphosate Deteriorates Oocyte Quality Through a 
Mechanism That Involves Microtubule Organizing 
Center Disturbance

David Bai,1 Zeina A Yahfoufi,1 Sana Khan,1 Charalampos 
Chatzicharalampous,1 Hamid-Reza Kohan-Ghadr,2 
Robert T Morris,1 Husam M Abu-Soud.1 1Wayne State 
University, Detroit, MI, United States; 2Michigan State 
University College of Human Medicine, Grand Rapids, 
MI, United States.
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T-198   The Telomere Link Between Extended Fertility and 
Longevity

Jennia Michaeli†,1 Keren Rotshenker Olshinka†,1 Naama 
Srebnik†,1 Noa Serruya†,2 Talia Eldar-Geva*,1 Yehuda 
Tzfati∗.2 1Shaare Zedek Medical Center, Jerusalem, 
Israel; 2Hebrew University of Jerusalem, Jerusalem, 
Israel.

T-199   A High Throughput Screen for Stress-forced 
Differentiation of ESC

Daniel A Rappolee*,1 Daniel A Abdulhasan∗,2 Sudipta 
Dutta∗,2 Katherine Gurdziel∗,2 Steven Korzeniewski∗,2 
Elizabeth Puscheck∗,2 Douglas Ruden∗.2 1Wayne State 
University, Detroit, MI, United States; 2Wayne State 
University, detroit, MI, United States.

T-200   ARID1A Restricts Chromatin Accessibility and Histone 
H4 Acetylation in the Endometrial Epithelium.

Jake J Reske†, Mike R Wilson†, Asgerally T Falzeabas, 
Ronald L Chandler*. Michigan State University, Grand 
Rapids, MI, United States.

T-201   Safety and Toxicology Study After Intra-ovarian 
Engraftment of Human Bone Marrow Mesenchymal Stem 
Cell in Chemotherapy Induced POI Mouse Model

Hang-soo Park,1 Rishi Man Chugh,1 Amro Elsharoud,1 
Mara Ulin,1 Sahar Esfandyari,1,2 Lale Bakir,1 Alshimaa 
Aboalsoud,1,3 Ayman Al-Hendy.1 1University at Illinois at 
Chicago, Chicago, IL, United States; 2Tehran University 
of Medical science, Tehran, Iran, Islamic Republic of; 
3Tanta University Faculty of Medicine, Tanta, Egypt.

T-202   Immunologic Dysregulation of IL-10 and IL-1β is 
Associated With Decrease of GREM1 in Obese Women 
Undergoing Controlled Ovarian Stimulation (COS).

Tana Kim†, Yulian Zhao, Elizabeth A Enninga*. Mayo 
Clinic, Rochester, MN, United States.

T-203   Redox Regulation of Estrogen (E2)-Stimulated Uterine 
Blood Flow (UBF): A Mechanism of Fetal Growth 
Restriction (FGR)?

Rachael Bok†,1 Sara A Wennersten†,1 Sally P Stabler*,1 
Laura D Brown∗,1 James R Roede∗,2 Kenneth N 
MacLean∗,1 K. Joseph Hurt∗.1 1University of Colorado 
School of Medicine, Aurora, CO, United States; 
2University of Colorado School of Pharmacy, Aurora, CO, 
United States.

T-204   Potential Role for Ferroptosis in the Pathogenesis of 
Preeclampsia

Shu-Wing Ng,1 Chungyan Lee,1 Allen C Ng,1 Shu-Kay 
Ng,2 Felice Arcuri,3 Paolo Toti,3 Elizabeth M Genega,1 
Errol R Norwitz.1 1Tufts Medical Center, Boston, MA, 
United States; 2Griffith University, Nathan, Australia; 
3University of Siena, Siena, Italy.

T-205   Developing a Genetically Modified Marmoset Model of 
Neurodevelopmental Disease

Joshua T Brennan,1 Jessica Izzi,1 Yan-Ling Feng,1 Ping 
Xia,1 Xindong Song,1 Jacqueline Maher,1 Bhuchitra 
Singh,1 Shanshan Zhu,1 Christopher Ross,1 John 
Davis,2 James C Harris,1 Xiaoqin Wang,1 James H 
Segars*.1 1Johns Hopkins University School of Medicine, 
Baltimore, MD, United States; 2University of Illinois, 
Chicago, IL, United States.

T-206   PD-1/PD-L1 Expression of Peripheral Blood Th1, Th17 
and Treg Cells in Women with Unexplained Recurrent 
Pregnancy Loss

Maria D. Salazar Garcia†,1,2 Wen-Juan Wang†,2,3 Xiuhua 
Yang,2 Qiaohua He,2 Giovanni Jubiz,2 Mahmood Bilal,4 
Svetlana Dambaeva,4 Alice Gilman-Sachs,4 Kenneth 
Beaman,4 Kwak-Kim Joanne*.2,4 1Mount Sinai Hospital, 
Chicago, IL, United States; 2Rosalind Franklin University 
of Medicine and Science, Vernon Hills, IL, United States; 
3The Affiliated Yantai Yuhuangding Hospital of Qingdao 
University, Yantai, China; 4Rosalind Franklin University of 
Medicine and Science, North Chicago, IL, United States.

T-207   The Mechanism of Tumor Necrosis Factor-a and its 
Inhibitors on Unexplained Recurrent Spontaneous 
Abortion.

Xin Li, Xue Qing. Peking University First Hospital Beijing, 
Beijing, China.

T-208   Stem Cell Secreted Factors-Enriched Plasma Promotes 
DNA Repair and Protects Against Chemotherapy-
Induced Cell Death in Ovarian Tissue.

Maria Marchante†,1,2 Anna Buigues†,1,2 Antonio 
Pellicer*,3 Sonia Herraiz∗.1,4 1IVI Foundation - IIS La 
Fe, Valencia, Spain; 2University of Valencia, Valencia, 
Spain; 3IVI-RMA Rome, Rome, Italy; 4IVI-RMA Valencia, 
Valencia, Spain.

T-209   In Pursuit of the Optimal Hydrogel for Follicle Culture: 
An In-depth Comparison of Ovarian Decellularization 
Protocols.

Hannes Campo†,1 Emilio Francés Herrero†,1,2 Sara 
López-Martinez†,1 Amparo Faus,1 Antonio Pellicer*,3 
Irene Cervello∗.1 1IVI Foundation-IIS La Fe, Valencia, 
Spain; 2Universidad de Valencia, Valencia, Spain; 
3IVIRMA-Roma, Roma, Italy.

T-210   Comparing Endocervical Mucus Proteomes of Humans 
and Rhesus Macaques

Leo Han†,1,2 Walker Andrews,3 Karsten Wong,1 Ashok 
Reddy,1 Phillip Wilmarth,1 Jeffrey T Jensen*.1 1Oregon 
Health and Science University, Portland, OR, United 
States; 2Oregon National Primate Research Center, 
Beaverton, OR, United States; 3Oregon National Primate 
Research Center, Beavertin, OR, United States.

T-211   A Novel Endocervical Cell Culture Using Conditionally 
Reprogrammed Cells Secretes MUC5B

Walker Andrews†,1 Jeffrey T Jensen*,2,1 Karsten Wong,1 
Leo Han†.2,1 1Oregon National Primate Research Center, 
Beaverton, OR, United States; 2Oregon Health and 
Science University, Portland, OR, United States.

T-212   The Function of POTEF in Human Granulosa Cells, an 
Antigen for Ovarian Autoimmunity, in POI Patients

Yukiyo Kasahara†, Satoko Osuka, Nobuyoshi Takasaki, 
Wei Wei†, Natsuki Nakanishi†, Bayasula Bayasula, 
Tomoko Nakamura, Tomohiko Murase, Maki Goto, 
Fumitaka Kikkawa*. Nagoya University Graduate School 
of Medicine, Nagoya, Japan.

T-213   Powering Up! Comparing Mitoscore of Euploid Embryos 
From Egg Donors to Age-Matched Controls

Lauren Grimm†, J Anderson†, H Mandell†, E Radley†, 
N Raptis†, C Oso†, Z Pavlovic†, S Zimmerman*, R 
Jeelani∗, A Beltsos∗, A Cooper∗. Vios Fertility Institute, 
Chicago, IL, United States.

T-214   Down-regulation of 5alpha-reductase-mediated 
Progesterone Metabolism Promotes Differentiation 
of Human Endometrial Cells for the Establishment of 
Pregnancy

Mikihiro Yoshie,1 Sayaha Nakajima,1 Kazumi Kawamura,1 
Tsubasa Chiba,1 Junya Kojima,2 Hirotaka Nishi,2 Keiichi 
Isaka,2 Kazuhiro Tamura.1 1Tokyo University of Pharmacy 
and Life Sciences, Tokyo, Japan; 2Tokyo Medical 
University, Tokyo, Japan.

T-215   Heat-Induced Formulation of High-Age Diet Has 
Alterations in Essential Macro - and Micro - Nutrients 
That Are Important in Female Reproduction

Zaher Merhi*, Michelle Goldsammler, Maureen Charron, 
Erkan Buyuk∗. Albert Einstein College of Medicine, 
Bronx, NY, United States.

T-216   Endometrial Aging Evidence at Transcriptomic Level
  Almudena Devesa-Peiro†,1,2 Patricia Sebastian-Leon*,1 

Antonio Pellicer∗,2,3 Patricia Diaz-Gimeno∗.1 1IVI-RMA 
IVI Foundation / Biomedical Research Institute La Fe, 
Valencia, Spain; 2University of Valencia, Valencia, Spain; 
3IVI-RMA Rome, Rome, Italy.
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EPIDEMIOLOGY, POPULATION HEALTH & 
GLOBAL HEALTH

T-217   Analysis of Female Demographics in the United States: 
Relationship Between Education, Fertility, and Infertility 
Service Utilization

Ecem Esencan†, Burcin Simsek, Emre Seli*. Yale 
School of Medicine, New Haven, CT, United States.

T-218   Relationships Between Early lLfe Feeding Practices 
with Body Mass Index and Adiposity at 3 Years of Age 
in Children Born to Women with Obesity- A Secondary 
Analysis of the UPBEAT Trial

Kathryn V Dalrymple†, Angela C Flynn, Paul T Seed, 
Majella O’Keeffe, Annette Briley, Lucilla Poston*. King’s 
College London, London, United Kingdom.

T-219   Cesarean Delivery Rates in Pregnancies Complicated by 
Fetal Anomalies: A National Database Study

Meghana A Limaye†, Ashley S Roman, Christina A 
Penfield*. NYU Langone Medical Center, New York, NY, 
United States.

T-220   Financial Strain and Gestational Age at Delivery: A 
Pathway Analysis

Courtney Olson-Chen,1 Yu-Fu Michael Chen.2 1University 
of Rochester Medical Center, Rochester, NY, United 
States; 2Nazareth College, Rochester, NY, United States.

T-221   Does Antenatal Detection of Fetal Growth Restriction 
Benefit Neonatal Outcomes.

Roshan Selvaratnam†,1,2 Euan M Wallace*,1,2 Sophie 
Treleaven∗,2 Peter G Davis∗,3 Stuart B Hooper∗,1 Mary-
Ann Davey∗.1,2 1The Ritchie Centre, Monash University, 
Melbourne, Australia; 2Safer Care Victoria, Melbourne, 
Australia; 3Newborn Research Centre, The Royal 
Women’s Hospital, Melbourne, Australia.

T-222   Knowledge May Not be the Barrier to Care for Pregnant 
Women with Opioid Use Disorder: The ACOG District II 
Education “Bundle

Nicholas Ahern†,1 Kathleen Dermady,2 David Garry,3 
Leah Kaufman,2 Darcy Dreyer,4 Marilyn Kacica,5 
Cassie Leonard,6 Anar Yukhayev,7 Neil S Seligman.1 
1University of Rochester, Rochester, NY, United States; 
2SUNY Upstate Medical Center, Syracuse, NY, United 
States; 3Stony Brook Medicine, Stony Brook, NY, United 
States; 4March of Dimes, Rochester, NY, United States; 
5New York State Department of Health, Albany, NY, 
United States; 6Hudson Headwaters Health Network, 
Queensbury, NY, United States; 7Northwell Health, 
Manhasset, NY, United States.

T-223   Neighborhood Income Segregation and Birth Outcomes
  Britney Smart,1 Alexa Freedman,2 Lauren Keenan-

Devlin,1 William Grobman,3 Hyagriv Simham,4 Pathik 
Wadhwa,5 Claudia Buss,6 Sonja Entringer,6 Greg 
Miller,2 Ann Borders.1 1NorthShore Univ HealthSystem, 
Evanston, IL, United States; 2Northwestern Univ, 
Evanston, IL, United States; 3Northwestern Univ 
Feinberg School of Medicine, Evanston, IL, United 
States; 4University of Pittsburgh School of Medicine, 
Pittsburgh, PA, United States; 5Univ of California Irvine, 
Irvine, CA, United States; 6Charite, Berlin, Germany.

T-224   The Associations Between C-Reactive Protein and 
Reproductive Hormones in Men of Reproductive Age: 
Findings From a Preconceptional Cohort in China.

Jun Zhang*,1 Kai Luo†,2 Aimuzi Ruxianguli†,2 Tian 
Ying∗,2 Weiye Wang∗.1 1Xinhua Hospital, Shanghai Jiao 
Tong University School of Medicine, Shanghai, China; 
2Xinhua Hospital, Shanghai Jiao Tong University School 
of Medicine & School of Public Health, Shanghai Jiao 
Tong University School of Medicine, Shanghai, China.

T-225   Interpregnancy Interval and Adverse Pregnancy 
Outcome-Analysis on US Birth Data

Vanessa Graf†,1 Khadija Haleem†,1 W Spencer 
McClelland,2 Teresa Cheon,2 M. Teresa Benedetto,2 
Yuzuru Anzai*.2 1University of Chicago, Chicago, IL, 
United States; 2Northwell Health, New York, NY, United 
States.
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9:30 AM - 11:00 AM Poster

BASIC PARTURITION, PREMATURITY
F-001   Selenium Suppresses Pro-inflammatory and Pro-labor 

Mediators Associated with Spontaneous Preterm Birth.
Caitlyn Nguyen-Ngo†,1,2 Dineli Kalansuriya†,1,2 Ratana 
Lim,1,2 Martha Lappas*.1,2 1The University of Melbourne, 
Melbourne, Australia; 2Mercy Hospital for Women, 
Melbourne, Australia.

F-002  Regional Assessment of Mouse Cervical Smooth Muscle 
Composition and Contractility.

Jackson H Rogers, Naoko Boatwright, Shajila Siricilla, 
Bibhash C. Paria, Jennifer L. Herington, Jeff Reese*. 
Vanderbilt University Medical Center, Nashville, TN, 
United States.

F-003   Intestinal Dysbacteriosis is Associated with the 
Imbalanced Cytokines Network in Unexplained 
Miscarriage

Yongjie Liu†,1 Jun Zhang*,1 Liping Feng∗.1,2 1Xinhua 
Hospital Affiliated to Shanghai Jiao Tong University 
School of Medicine, Shanghai, China; 2Duke University 
School of Medicine, Durham, NC, United States.

F-004   Variation in Preterm Ovine Lung Maturation in Response 
to Antenatal Steroid Therapy is Not Due to Individual 
Differences in Steroid Exposure

Tsukasa Takahashi†,1 Alan Hall Jobe*,2 Augusto F 
Schmidt∗,3 Masatoshi Saito∗,4 Matthew Kemp∗.1 
1University of Western Australia, Perth, Australia; 
2Cincinnati Children’s Hospital, Cincinnati, OH, United 
States; 3University of Miami, Miami, FL, United States; 
4Tohoku University, Sendai, Japan.

F-005   Stretch, Scratch, and Stress: Suppressors and 
Supporters of Senescence in Fetal Membranes

Lauren S Richardson†, Narmada Lavu†, Ramkumar 
Menon*. UTMB, Galveston, TX, United States.

F-006   Transient Modulation of Amniotic Inflammation by the 
Peptide Rytvela in a Sheep Model of Pregnancy

Yuki Takahashi, Tsukasa Takahashi†, Matthew Kemp*. 
University of Western Australia, Crawley, Australia.

F-007   Comparative Effects of TLR4 Inhibitors on Inflammatory 
Activation in Human Decidual Cells.

Reanne M Ho†,1 Chin Peck Yin,2 Sarah A Robertson,2 
Mark L Hutchinson,2 Jeffrey A. Keelan*.1 1University 
of Western Australia, Perth, Australia; 2University of 
Adelaide, Adelaide, Australia.

F-008   Ascending Vaginal Bacterial Infection with 
Bioluminescent E. coli Induces Perinatal 
Neuroinflammation in Mice

Ashley K Boyle†,1 Natalie Suff,2 Simon N Waddington,1 
Donald Peebles*.1 1University College London, London, 
United Kingdom; 2King’s College London, London, 
United Kingdom.

F-009   Preeclampsia is Associated with Increased Levels of 
Intrinsically Disordered Protein - Prostate Associated 
Gene (PAGE)-4.

Asli Ozmen†, Millena Levin, Duygu Mutluay, Xiaofang 
Guo, Nihan Semerci, Ozlem Guzeloglu Kayisli, Frederick 
Schatz, Charles Lockwood, Umit Kayisli. University of 
South Florida, Morsani College of Medicine, Tampa, FL, 
United States.

F-010   Inhibition of NF-kB Pathway and Anti-inflammatory 
Effect of Exosomal-Encoded IkBa Super-Repressor in 
Human Fetal Membrane Cells

Dolores G Quiroz†,1 Samantha Sheller-Miller,1 Narmada 
Lavu,1 Ramkumar Menon*,1 Kyungsun Choi,2 Jae Yoo,2 
Chulhee Choi,2 Steven J Fortunato.3 1University of 
Texas Medical Branch, Galveston, TX, United States; 
2ILIAS Biologics, Daejeon, Korea, Republic of; 3Ochsner 
Medical Center, Jefferson, LA, United States.

F-011   Using Normoxia to Develop a Physiologically Relevant 
and Translational Vaginal Epithelial Cell Culture Model.

Sogol Salamipour†, Sarah Chapple*, A. James Mason∗, 
Rachel M Tribe∗. King’s College London, London, United 
Kingdom.

F-012   Acetate Weakens the Vaginal Epithelial Mucosal Barrier 
in a Multilayer Vaginal Epithelial Cell Culture Model.

Sogol Salamipour†, A. James Mason*, Rachel M Tribe∗. 
King’s College London, London, United Kingdom.

F-013   Drug Combination Screen Reveals Synergistic 
Combinations of Current and Novel Tocolytics to 
Increase Their Potency/Efficacy

Shajila Siricilla, Jackson H Rogers, Lauren A Lambert, 
Carolyn L Simpson, Christian T Meyer, Vito Quaranta, 
Jennifer L Herington*. Vanderbilt University Medical 
Center, Nashville, TN, United States.

F-014   Ligustilide Inhibits Oxytocin-induced Human Myometrial 
Contraction and Alleviates Lipopolysaccharide-induced 
Proinflammatory Response in Human Macrophages

Yusuke Ueda†, Haruta Mogami, Asako Inohaya, Yosuke 
Kawamura, Mai Sato, Kaoru Kawasaki, Yoshitsugu 
Chigusa, Eiji Kondoh, Masaki Mandai. Kyoto University, 
Kyoto, Japan.

F-015   IL1 Receptor Antagonist Responses Among Women 
with History of Preterm Delivery

Ozlem Equils,1 James McGregor,2 Genevieve Neal-
Perry.3 1RPI Consulting LLC, Encino, CA, United States; 
2Group B Strep International, Los Angeles, CA, United 
States; 3University of Washington, Seattle, WA, United 
States.

F-016  Decreased Levels of Triggering Receptor Expressed 
on Myeloid Cells-Like (TREM-like) Transcript-1 (TLT-1) 
Are Present in Cord Blood From Premature Infants, and 
Deficiency in Mice Promotes the In-Utero Inflammatory 
Response to Maternal Systemic Lipopolysaccharide 
(LPS) Exposure.

Paola E Pena Garcia†,1 Jessica Morales-Ortiz,1 Barry A 
Finette,2 Anthony V Washington,1 Elizabeth A Bonney*.2 
1University of Puerto Rico-Rio Piedras, San Juan, PR, 
United States; 2University of Vermont, Burlington, VT, 
United States.

F-017  Decreased Expression of HIF-1α-BNIP3-Beclin-1 
Pathway is Related to Inhibited Autophagy Activation in 
Human Myometrium During Prolonged Labor

Yunshan Chen,1 Liu Fen,2 Wang Lele,1 Luo Yihong,1 
Di Xiaodan,1 Liu Huishu.1 1Guangzhou Women and 
Children’s Medical Center, Guangzhou, China; 2The 
Third Affiated Hospital Of Guangzhou Medical University, 
Guangzhou, China.

F-018   Prediction of Delivery Date Using Maternal Lifelog and 
Metabolomic Data.

Satsuki Kumatani,1 Daisuke Ochi,1 Takafumi Yamauchi,1 
Yoshiki Tsunemoto,1 Satoshi Hiyama,1 Masao 
Nagasaki,2 Junichi Sugawara*.3,4 1NTT DOCOMO, INC., 
Yokosukashi, Kanagawa, Japan; 2Kyoto University, 
Kyoto, Kyoto, Japan; 3Tohoku University, Sendai, Miyagi, 
Japan; 4Tohoku University Graduate school of Medicine, 
Sendai, Miyagi, Japan.
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F-019   Can Atosiban Inhibit Prostaglandin F2α-driven 
Inflammation in Myometrium Through C/EBP-β and 
CREB Signalling?

Lucia Riaposova†, Sung Hye Kim†, Aylin Hanyaloglu, 
Phillip R. Bennett, Vasso Terzidou. Imperial College 
London, London, United Kingdom.

F-020  Vaginally Administered Nanoparticles for Maintaining 
Uterine Quiescence in the Presence of Pro-Inflammatory 
Stimuli.

Hannah Zierden†, Jairo Ortiz Ortiz†, Kevin DeLong†, 
Jingqi Yu†, Gaoshan Li†, Laura Ensign*. Johns Hopkins 
University, Baltimore, MD, United States.

F-021   Viral Infection Followed by Lipopolysaccharide 
Exposure Upregulates IP-10 and ITAC in Human First 
Trimester Decidual Cells: Implications for Preeclampsia 
Pathogenesis

Bradley Sipe†, Xiaofang Guo, Ozlem Guzeloglu-Kayisli, 
Nihan Semerci, Asli Ozmen, Frederick Schatz, Charles 
Lockwood, Umit Kayisli. University of South Florida, 
Morsani College of Medicine, Tampa, FL, United States.

F-022   Exposure of Endocrine Disrupting Chemicals to Mice 
Induces a Risk of Preterm Birth

So Ra Oh, Myoungseok Han, Yeon Jean Cho, Seung Bin 
Park, Juhwa Baek. Dong-A University Hospital, Busan, 
Korea, Republic of.

F-023   The Vaginal Microbiome Profiles and Preterm Birth in 
Korean. Pregnant Women

Young-Ah You*, Ji Eun Du†, Soo Min Kim†, Sunwha 
Park†, AbuZar Ansari†, Young Ju Kim. Ewha Womans 
Univ., Seoul, Korea, Republic of.

F-024   The Use of Peripheral Blood Neutrophil Counts in the 
Prediction of Funisitis Following Preterm Prelabour 
Rupture of Membranes

Lara Budwig†,1 Richard Brown,1 Yun S Lee,1,2 Malko 
Adan,1,2 Erna Bayar,1,2 David A MacIntyre,1,2 Phillip R 
Bennett,1,2 Lynne Sykes*.2,1 1Imperial College, London, 
United Kingdom; 2Imperial College March of Dimes PRC, 
London, United Kingdom.

F-025   High Fat Diet is Associated with Decreased Murine 
Myometrial Contractility in Pregnancy

Megan Varvoutis†, Chelsea Feldman†, Hengtao Zhang, 
Longquan Zu, Jennifer Gilner, Chad Grotegut*. Duke 
University, Durham, NC, United States.

F-026  Granulocyte-Macrophage Colony-Stimulating Factor 
(GM-CSF) Initiates Rupture of Fetal Membrane Rupture 
and Preterm Birth in a Mouse Model

Kristyn Esteves†,1 Todd Jensen,1 Christopher J Nold.2 
1University of Connecticut, Farmington, CT, United 
States; 2Hartford Hospital, Hartford, CT, United States.

F-027   Expression of AMPK-mTOR Not PI3K-Akt-mTOR 
Pathway to Change Autophage Level in Human 
Myometrium at Labor

Yunshan Chen†, Xiaodan Di†, LeLe Wang†, Yihong 
Luo†, Huishu Liu*. Guangzhou Women & Children 
Medical Center, Guangzhou, China.

F-028   Methods to Quantify the Genetic Architecture of Cervical 
Length.

Hope M Wolf†,1 Roberto Romero*,2 Jerome F Strauss, 
III∗,1 Sonia S Hassan∗,3 Shawn J Latendresse∗,4 Bradley 
T Webb∗,1 Aaron R Wolen∗,5 Adi L Tarca∗,3 Timothy 
P York∗.1 1Virginia Commonwealth University School 
of Medicine, Richmond, VA, United States; 2Eunice 
Kennedy Shriver National Institute of Child Health and 
Human Development, NIH, Rockville, MD, United States; 
3Wayne State University School of Medicine, Detroit, 
MI, United States; 4Baylor University, Waco, TX, United 
States; 5The University of Tennessee Health Science 
Center, Memphis, TN, United States.

GYNECOLOGY
F-029   Leiomyoma Stem Cell Differentiation: Integration of 

Global DNA Methylation and Progesterone Receptor 
Action

Shimeng Liu†, Ping Yin, Serdar Bulun*. Northwestern 
University, Chicago, IL, United States.

F-030   Role of Fibulin 5 Deficiency and Prolapse on Vaginal 
Smooth Muscle Cells

Gabrielle Clark†,1 Taylor Rothermel,2 Elizabeth Shih,2 
Laurephile Desrosiers,3 Leise Knoepp,3 Patrick Alford,2 
Kristin Miller*.1 1Tulane University, New Orleans, LA, 
United States; 2University of Minnesota, Minneapolis, 
MN, United States; 3Ochsner Clinical School, New 
Orleans, LA, United States.

F-031   Hypoxia Initiates the Transcription of Proangiogenic 
Target Genes and Angiogenesis in a Human Leiomyoma 
3D Xenograft

Joy L Britten, Minnie Malik*, Carissa Pekny, William H. 
Catherino∗. Uniformed Services University, Bethesda, 
MD, United States.

F-032   The Role of Estrogen Receptor Alpha in Mediating 
Progesterone Resistance and Disease Progression in 
Endometriosis

Valerie A. Flores†, Tran Dang, Joshua Huttler, Hugh 
S Taylor*. Yale School of Medicine, New Haven, CT, 
United States.

F-033   Inhibition of Hyaluronic Acid Decreases Endometriosis 
Lesions in a Murine Model

Jennifer F. Knudtson,1 Jessica McLaughlin,2 Mubeen 
Sultana,1 Sureshkumar M.A.,1 Rajeshwar R Tekmal,1 
Robert S Schenken*.1 1University of Texas Health 
Science Center at San Antonio, San Antonio, TX, United 
States; 2Coastal Fertility, Charleston, SC, United States.

F-034   Feasibility of Patient-Collected Tampon Samples for 
Longitudinal Monitoring of the Vaginal Microbiome

Harold Baxter,1 Nicola Tempest.2 1Daye Ltd, London, 
United Kingdom; 2University of Liverpool, Liverpool, 
United Kingdom.

F-035   Tranilast Induces MiR-200c Expression through 
Blockade of RelA/p65 Activity in Leiomyoma Smooth 
Muscle Cells

Tsai Der Chuang, Amit Rehan, Omid Khorram. LA 
Biomed at UCLA Medical Center, Torrance, CA, United 
States.

F-036   CD55 Attenuates Lesion Establishment of Donor 
Endometrium in a Minimally Invasive Mouse Model of 
Endometriosis

Elliott G Richards†, Jenna M Rehmer, Emily Esakov, 
Amy Joehlin-Price, Andres Chiesa-Vottero, Chad 
Braley, Zahraa A Alali, Jeffrey Goldberg, Ofer Reizes*. 
Cleveland Clinic, Cleveland, OH, United States.

F-037   Integrative Molecular Profiling of Uterine Leiomyomas 
and Leiomyosarcomas Using DNA and RNA 
Sequencing: Preliminary Steps Toward Preoperative 
Differential Diagnosis.

Aymara Mas,1 Alba Machado-López†,1 Roberto 
Alonso†,1 Patricia Escorcia,1 Jorge Jiménez-Almazán,2 
Javier Monleón*,3 Beatriz Montero,3 Víctor Lago†,3 
Carlos Simón∗.1,4,5 1Igenomix Foundation_INCLIVA, 
Valencia, Spain; 2Igenomix S.L, Paterna, Spain; 
3Hospital Universitario La Fe, Valencia, Spain; 4Valencia 
University, Valencia, Spain; 5Harvard University, Boston, 
MA, United States.
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F-038   Using Clinical Phenotypes to Predict the Likelihood of 
Endometriosis Recurrence

Peter A.W. Rogers,1 Byung Kyu Jun,1 Jessica Chung,1 
Dominic Maderazo,1 Martin Healey,2 Uri Dior,3 Jacqueline 
Donoghue,1 Jane Girling,4 Sarah J Holdsworth-Carson.1 
1University of Melbourne, Parkville, Australia; 2Royal 
Women’s Hospital, Parkville, Australia; 3Hadassah 
Medical Center, Jerusalem, Israel; 4University of Otago, 
Dunedin, New Zealand.

F-039   Impact of Long-Acting Progestin Contraception on the 
Vaginal Microbiome

Wan C Huang†,1 Anita Shah†,1 Doyle Ward*,2 Erica 
Hardy∗,3 Wendy Kuohung∗.1 1Boston University School 
of Medicine, Boston, MA, United States; 2University 
of Massachusetts School of Medicine, Worcester, 
MA, United States; 3Women and Infants Hospital, 
Providence, MA, United States.

F-040   Double-Masked, Placebo-Controlled Trial of Botulinum 
Toxin for Endometriosis-Associated Chronic Pelvic 
Pain: 1-Month Data

P Stratton,1 H K Tandon†,2,3 V Phan†,2 J V Aredo†,2,4 N 
Sinaii*,5 J P Shah∗,2 B I Karp∗.1 1Office of the Clinical 
Director, IRP, NINDS, NIH, Bethesda, MD, United States; 
2Rehabilitation Medicine Department, IRP, CC, NIH, 
Bethesda, MD, United States; 3College of Medicine, 
University of Nebraska Medical Center, Omaha, NE, 
United States; 4Stanford University School of Medicine, 
Stanford, CA, United States; 5Biostatistics & Clinical 
Epidemiology Service, IRP, CC, NIH, Bethesda, MD, 
United States.

F-041   Endometriosispathoetiology: The Role of microRNAs in 
the Dysregulation of Endometrial Function

Bhuchitra Singh†,1 Jiahui Zhang†,2 Isabelle Baptista†,3 
Ping Xia,1 James Segars*.1 1Johns Hopkins University 
School Of Medicine, Baltimore, MD, United States; 
2Renaissance School of Medicine, Stony Brook, NY, 
United States; 3Johns Hopkins University, Baltimore, MD, 
United States.

F-042  Increased FK506-Binding Protein 51 (FKBP51) 
Expression May Contribute to Dysregulation of Steroid 
Receptor Signaling in Uterine Fibroids.

Erika P New†, Joung Woul Kim, Asli Ozmen, Xiaofang 
Guo, Ozlem Guzeloglu-Kayisli, Anthony N Imudia, 
Charles J Lockwood, Umit A Kayisli*. University of South 
Florida, Tampa, FL, United States.

F-043   Microwave Endometrial Ablation at a Frequency of 2.45 
GHz is Effective for the Treatment of Hypermenorrhea

Toshiyuki Kakinuma,1,2 Masataka Kagimoto,1 Ayaka 
Kaneko,1 Soshi Ushimaru,1 Yoko Fujimoto,1 Kaoru 
Kakinuma,1,2 Yuka Sakamoto,1,2 Ken Imai,1 Yoshimasa 
Kawarai,1 Koyomi Saito,1 Motomasa Ihara,1 Yoshio 
Matsuda,1 Ikuo Sato,1 Michitaka Ohwada,1 Kaoru 
Yanagida,1 Hirokazu Tanaka.1 1International University 
of Health and Welfare Hospital, Tochigi, Japan; 
2International University of Health and Welfare Hospital, 
Nasushiobara, Japan.

F-044   Investigation of Symptomatology, Risk Factors and 
Comorbidities Associated with Endometriosis in the 
Middle East - A Meta-Analysis Plus Study of 2,750 Arab-
Ancestry Women.

Mira Mousa†,1 Moamar Al-Jefout,2 Stacey Missmer,3 
Nilufer Rahmioglu*,1 Christian Becker∗,1 Krina 
Zondervan∗.1 1University of Oxford, Oxford, United 
Kingdom; 2United Arab Emirates University, Al Ain, 
United Arab Emirates; 3Harvard University, Boston, MA, 
United States.

CLINICAL PERINATOLOGY
F-045   Tafoxiparin, a New Drug Candidate:A Scientific Journey 

Clarifying the ECM Remodeling Process in Labor and 
the Transition of Knowledge into Late Stage Clinical 
Development.

Gunvor Ester Ekman-Ordeberg*. Dept of women and 
child health Karolinska Institute, Danderyd, Sweden.

F-046  Maternal Urinary Metabolites in Early Pregnancy Predict 
Gestational Diabetes

Brian J Koos*, Jeffrey Gornbein. UCLA, Los Angeles, 
CA, United States.

F-047   Impact of Implementation of Chemoprophylaxis for 
Prevention of Venous Thromboembolism After Cesarean 
Delivery

Alexis G Bridges†, Torri D Metz, Amanda A Allshouse, 
Ann M Bruno†, Brett D Einerson*. University of Utah 
Health, Salt Lake City, UT, United States.

F-048   Associations Between Phthalate Exposure and 
Gestational Age at Delivery in a Diverse Pregnancy 
Cohort

Laura Sienas†,1 Catherine Albright,1 Yu Ni†,1 Adam 
Szpiro,1 Nicole Bush,2 Christine Loftus,1 Kurunthachalam 
Kannan,3 Frances Tylavsky,4 Robert Davis,4 Catherine 
Karr,1 Kaja LeWinn,2 Sheela Sathyanarayana*.1 
1University of Washington, Seattle, WA, United States; 
2University of California San Francisco, San Francisco, 
CA, United States; 3New York State, New York, NY, 
United States; 4University of Tennessee Health Science 
Center, Memphis, TN, United States.

F-049   Alterations to Human Breast Milk Exosome Content in 
Response to Maternal Dietary Manipulation

Hassendrini N Peiris,1 Kanchan Vaswani,1 Rebecca J 
Hill,2 Tracy Harb,2 Peter SW Davies,2 Murray D Mitchell.1 
1Queensland University of Technology, Brisbane, 
Australia; 2University of Queensland, Brisbane, Australia.

F-050   Impact of Western/USA Diet on Maternal Metabolism in 
Vervet Pregnancy

Sarah Therese Shepard†, Jeffrey Denney*, Kylie 
Kavanagh∗, Mathew Jorgensen∗, Brian Brost∗. Wake 
Forest Medical School, Winston-Salem, NC, United 
States.

F-051   Race Does Not Affect Neonatal Outcomes in Periviable 
and Extremely Premature Neonates.

Courtney Townsel, Ashley Hesson†, Patricia Greco†, 
Nayla Kazzi†, Marjorie Treadwell*. University of 
Michigan, Ann Arbor, MI, United States.

F-052   The Effect of Maternal Vitamin E Supplementation on 
Maternal and Cord Blood Adiponectin Concentration

Jessica L Pippen†. For the Eunice Kennedy Shriver 
NICHD Maternal - Fetal Medicine Units Network, 
Bethesda, MD, United States.

F-053   TOLAC Morbidity as a Function of VBAC Predicted 
Success and Labor Onset

Hayley Pierce†, Frank B. Williams†, Michael DeSarno*, 
Carole McBride∗, Kelley McLean∗. University of Vermont 
Medical Center, Burlington, VT, United States.

F-054   The Association Between Late Preterm Preeclampsia 
and Respiratory Morbidity

Cynthia Gyamfi-Bannerman, Whitney Booker, Alexander 
M Friedman*. Columbia University MC, New York, NY, 
United States.

F-055  Neonatal Blood Pressure Before and After Delayed 
Umbilical Cord Clamping.

Claudio Vittorio Schenone Giugni†, Pedro S Argoti†, 
Patricia Goedecke*, Giancarlo Mari∗. University of 
Tennessee Health Science Center, Memphis, TN, United 
States.
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F-056  The Utility of Ultrasound Parameters in the Diagnosis of 
Maternal Diabetes

Christine E Kim,1 Svena D Julien,2 Donna M Neale,2 
Yolanda A Burke,3 Abimbola Aina-Mumuney*.2 1River 
Hill High School, Clarksville, MD, United States; 2Johns 
Hopkins University School of Medicine, Baltimore, 
MD, United States; 3Howard County General Hospital, 
Columbia, MD, United States.

F-057   Uterine Conservation with Placenta Accreta Spectrum
  Nicola C Perlman†, Michaela Farber, Jean Marie 

Carabuena, Daniela A Carusi*. Brigham and Women’s 
Hospital, Boston, MA, United States.

F-058  The Role of a Silver-Impregnated Antimicrobial 
Occlusive Dressing in Prevention of Cesarean Section 
Wound Complications

Jean R Goodman*,1 Ann K Lal,1 Ramon Durazo-Arvizu,2 
Sereen Nashif†,1 Lindsey A McAlarnen†,1 Sarah A 
Wagner,1 Thaddeus P Waters.1 1Loyola University 
Medical Center, Maywood, IL, United States; 2Stritch 
School of Medicine, Maywood, IL, United States.

F-059  Recent Trends in Maternal Mortality Rates by Race in 
the United States

Moti Gulersen,1 Amos Grunebaum,2 Eran Bornstein,2 
Frank Chervenak*.2 1Zucker School of Medicine at 
Hofstra/Northwell, Manhasset, NY, United States; 
2Zucker School of Medicine at Hofstra/Northwell, New 
York, NY, United States.

F-060   Factors Associated with Mortality in Monochorionic 
Twins Affected by Selective Intrauterine Growth 
Restriction Undergoing Fetoscopic Laser 
Photocoagulation

Megan Lagueux,1 Lori Silveira,2 Bettina Cuneo,2 Henry 
Galan,2 Nicholas Behrendt,2 Ahmed Marwan,2 Kenneth 
Liechty,2 Michael Zaretsky.2 1Children’s Hospital 
Colorado, Aurora, CO, United States; 2University of 
Colorado School of Medicine, Aurora, CO, United States.

F-061   Pregnant Women with Gestational Diabetes and Mood 
Disorders

Rachel K. Harrison†, Ashley Wong†, Alyssa Stiff†, Nora 
Miles†, Meredith Cruz, Anna Palatnik*. Medical College 
of Wisconsin, Milwaukee, WI, United States.

F-062   Intrapartum Cervical Change Rate is Fastest at the 
Earliest Gestational Ages

Stephanie Sun†, Carolyn Webster†, Catherine Vladutiu, 
Tracy Manuck*. UNC-Chapel Hill, Chapel Hill, NC, 
United States.

F-063   Obstetric and Neonatal Morbidity in Gestational Carrier 
Pregnancies: The Impact of Multifetal Gestation

Kate Swanson†,1 Michelle Debbink†,2 Joseph M 
Letourneau,2 Brett D Einerson*.2 1University of California, 
San Francisco, San Francisco, CA, United States; 
2University of Utah, Salt Lake City, UT, United States.

F-064   Predictors of Positive Pregnancy Outcomes in African 
American Females

Sbaa K Syeda†, Maria Andrikopoulou, Timothy Wen, 
Alexander Friedman, Cynthia Gyamfi-Bannerman*. 
Columbia University Medical Center, New York, NY, 
United States.

F-065   Retrospective Analysis of Uterine Artery Embolization 
in Cases of Placenta Increta or Percreta Undergoing 
Hysterectomy

Callie F Reeder†, Kendra R Sylvester-Armstrong†, 
Michael Lazarowicz, Lauren M Silva†, Elif E Gultekin-
Elbir, Mehmet R Genc*, UF PAS Team. University of 
Florida, Gainesville, FL, United States.

DEVELOPMENTAL PROGRAMMING
F-066   Maternal Dietary Intervention (DINT) in Pregnant Obese 

(MO) Rats Prevents Liver Fat Accumulation and Adverse 
Metabolic Outcomes in Male Offspring (F1).

Consuelo Lomas-Soria†,1,2 Carlos A Ibañez-Chávez†,1 
Peter W Nathanielsz*,3 Elena Zambrano∗.1 1Instituto 
Nacional de Ciencias Médicas y Nutrición SZ, Mexico, 
Mexico; 2CONACyT, Instituto Nacional de Ciencias 
Médicas y Nutrición SZ, Mexico, Mexico; 3University of 
Wyoming, Laramie, WY, United States.

F-067   Inhibition of MLL1 and HDAC Activity Reverses 
Reprogrammed Inflammatory Components Induced by 
Developmental Exposure to an Endocrine Disruptor 
(Diethylstilbesterol) in Myometrial Stem Cells

Mohamed Ali†,1,2 Hoda ElKafas†,1,3 Nahed Ismail*,1 
Ayman Al-Hendy∗,1 Qiwei Yang∗.1 1University of Illinois 
at Chicago, Chicago, IL, United States; 2Ain Shams 
University, Cairo, Egypt; 3National Organization for Drug 
Control and Research, Cairo, Egypt.

F-068   Maternal Food Restriction Programs Neonatal 
Cerebrovascular, Neurobehavioral and Glucocorticoid 
Responses to Mild Hypoxic-Ischemic Injury

Naomi Franco†, Lara M Durrant, Coleen Doan, Alejandra 
Beltran†, William J Pearce*. Loma Linda University, 
Loma Linda, CA, United States.

F-069   Maternal Obesity is Associated with DNA Methylation 
Signatures in the Blood of Newborn Infants: Focus on 
Imprinted Genes.

Aya Sasaki†,1,2 Kellie E Murphy,1,2 Patrick O McGowan,1 
Stephen G Matthews*.1,2 1University of Toronto, Toronto, 
ON, Canada; 2Lunenfeld-Tanenbaum Research Institute, 
Sinai Health System, Toronto, ON, Canada.

F-070   Chronic Maternal Western Style Diet Exposure Triggers 
Hypoxemia and Liver Fibrosis in the Fetus that Persists 
Postnatally in Non-human Primates

Michael Nash†,1 Evgenia Dobrinskikh,1 Tyler Dean,2 
Diana Takahashi,2 Paul Kievit,2 Jed Friedman,3 
Stephanie Wesolowski*.1 1University of Colorado 
Anschutz Medical Campus, Aurora, CO, United States; 
2Oregon National Primate Research Center, Beaverton, 
OR, United States; 3University of Oklahoma Health 
Sciences Center, Oklahoma City, OK, United States.

F-071   DNA Methylation and Gene Expression of Cord Blood 
and Placental Cytokines in Pregnancies Complicated by 
Maternal Obesity.

Nicole Kurata†,1 Paula Benny†,1 Corina Lesseur†,2 
Corrie Miller†,1 Melanie Maykin†,1 Jonathan Riel†,1 Kelly 
Yamasato,1 Dena Towner,1 Carmen Marsit,3 Jia Chen,2 
Men-Jean Lee*.1 1University of Hawaii John A. Burns 
School of Medicine, Honolulu, HI, United States; 2Icahn 
School of Medicine at Mount Sinai, New York, NY, United 
States; 3Emory University, Atlanta, GA, United States.

F-072   Benefits of Maternal Resveratrol (Res) Intervention 
on Adipose Tissue (AT) Hypertrophy Programmed by 
Maternal Obesity (MO) in Male Offspring (F1).

Alejandra Hernández-Rojas†,1 Carlos A Ibañez-
Chavez†,1 Consuelo Lomas-Soria†,1,2 Luis A Reyes-
Castro†,1 Gimena Juárez-Pilares†,1 Nozomi Itani†,3 
Peter W Nathanielsz*,4 Paul D Taylor∗,3 Elena 
Zambrano∗.1 1Instituto Nacional de Ciencias Médicas 
y Nutrición SZ (INCMNSZ), Mexico City, Mexico; 
2CONACyT-INCMNSZ, Mexico City, Mexico; 3Division 
of Women & Children’s Health, King’s College London, 
London, United Kingdom; 4University of Wyoming, 
Laramie, WY, United States.
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F-073   Cell Fate Gene Expression is Initiated in Palmitic Acid-
treated Mouse Preimplantation Embryos

Michele D. Calder†, Maisoon D. Yousif†, Robert Chen†, 
Zuleika C.L. Leung†, Shiyu Cui†, Samira Adus†, Dean 
H. Betts*, Andrew J. Watson∗. Western University, 
London, ON, Canada.

F-074   Maturation Differences in the Cerebral Vein of Galen 
from Offspring of Normal Pregnant and Experimental 
Preeclampsia Dams

Lindner Devon†, Miller Justin†, Whitaker Emmett†, 
Marilyn Jo Cipolla*. University of Vermont, Burlington, 
VT, United States.

F-075   Are There Sex-Specific Effects of Placental Gross 
Morphology on Early Childhood Growth of Term 
Newborns in a Low Risk Community Based Setting?

Sylvia Dygulski,1,2 Hannah Bromberg,1,2 Ruchit Shah,1,3 
Michael Joyce,1 Mehrin Jan,1,2 Serena Chen,1,2 
Christine Chen,1,2 Jillamika Pongsachai,1,2 Jennifer S 
Feng†,1,2,4 Joan Krickellas,1,2 Sadia F Chowdhury†,1,2,4 
Adwoa Nantwi,5 Beata Dygulska,2 Carolyn Salafia*.1,3,2 
1Placental Analytics, New Rochelle, NY, United States; 
2NYPBMH, Brooklyn, NY, United States; 3Institute for 
Basic Research, Staten Island, NY, United States; 
4CUNY Hunter College, New York, NY, United States; 
5New York University College of Global Public Health, 
New York, NY, United States.

F-076   Sex Dependent, Decreased Carnitine 
Palmitoyltransferase 1 (CPT1) and Altered Profiling of 
Acylcarnitines (AC) are Involved in Programming of 
Hepatic Lipogenesis in Offspring (F1) of Obese Rats 
(MO) at 110 days(d) Age.

Chao Qin†,1 Consuelo Lomas Soria†,2 Guadalupe L 
Rodríguez-González*,2 Elena Zambrano∗,2 Peter W 
Nathanielsz,3 Xianlin Han∗.1 1UT Health San Antonio, 
San Antonio, TX, United States; 2Instituto Nacional de 
Ciencias Médicas y Nutrición Salvador Zubirán, Mexico 
City, Mexico; 3University of Wyoming, Laramie, WY, 
United States.

F-077  Early Childhood Growth After Term NICU Admission by 
Admission Diagnosis

Joan Krickellas,1,2 Sadia F Chowdhury†,1,2,3 Adwoa 
Nantwi†,4 Sylvia Dygulski,1,2 Hannah Bromberg,1,2 Ruchit 
Shah,1,5 Michael Joyce,1 Mehrin Jan,1,2 Serena Chen,1,2 
Christine Chen,1,2 Jillamika Pongasachai,1,2 Jennifer 
S Feng†,1,2,3 Beata Dygulska,2 Carolyn Salafia*.1,2,5 
1Placental Analytics, New Rochelle, NY, United States; 
2NYPBMH, Brooklyn, NY, United States; 3CUNY Hunter 
College, New York, NY, United States; 4NYU CGPH, 
New York, NY, United States; 5Institute for Basic 
Research, Staten Island, NY, United States.

F-078   Specific Changes in 3rd Trimester Maternal Fatty Acids 
Correlate With Maternal % Body Fat, Cytokines, and 
Neonatal Adiposity.

Stephanie Pierce,1 David Fields,1 Martin-Paul Agbaga,2 
Ravindu Gunatilake,3 Jacob Friedman,1 Dean Myers*.1 
1Univ. of Oklahoma HSC, OKC, OK, United States; 
2D. McGee Eye Inst., OKC, OK, United States; 3Valley 
Perinatal, Phoenix, AZ, United States.

F-079   Female Mice over-nourished Before Weaning Have 
Increased Insulin Levels but not Increased Beta Cell 
numbers at Two Years of Age

Kathleen Pennington,1 Simone Hernandez Ruano,1 Ryan 
Fleischmann,2 Chandra Yallampalli.1 1Baylor College 
of Medicine, Houston, TX, United States; 2USDA/ARS 
Children’s Nutrition Research Center, Houston, TX, 
United States.

F-080   Placental Histology of Acute and Chronic Inflammation 
in a Population Based Case Control Study of Autism

Jillamika Pongsachai,1 Mehrin Jan,1,2 Joan Krickellas,1,2 
Sadia F Chowdhury†,1,2,3 Adwoa Nantwi†,4 Sylvia 
Dygulski,1,2 Hannah Bromberg,1,2 Ruchit Shah,1,5 Michael 
Joyce,1 Jennifer S Feng†,1,2,3 Serena Chen,1,2 Beata 
Dygulska,2 Christine Chen,1,2 Carolyn Salafia*.1,2,5 
1Placental Analytics, New Rochelle, NY, United States; 
2NYPBMH, Brooklyn, NY, United States; 3CUNY 
Hunter College, New York, NY, United States; 4NYU 
CGPH, New York, NY, United States; 5Institute of Basic 
Research, Staten Island, NY, United States.

F-081   Does Placental Acute or Chronic Inflammation Impact 
Placental Efficiency in Term Newborns in a Low Risk 
Community Setting?

Sadia F Chowdhury†,1,2,3 Ruchit Shah,4,1 Michael 
Joyce†,1 Mehrin Jan,1,2 Serena Chen,1,2 Christine 
Chen,1,2 Jillamika Pongsachai,1,2 Jennifer S Feng†,1,2,3 
Joan Krickellas,1,2 Hannah Bromberg,1,2 Adwoa Nantwi†,5 
Sylvia Dygulski,1,2 Beata Dygulska,2 Carolyn Salafia*.1,2,4 
1Placental Analytics, New Rochelle, NY, United States; 
2NYPBMH, Brooklyn, NY, United States; 3CUNY Hunter 
College, New York, NY, United States; 4Institute for 
Basic Research, Staten Island, NY, United States; 5NYU 
CGPH, New York, NY, United States.

FETUS
F-082   Lower Energy Intermediates in Skeletal Muscle From 

Late Gestation IUGR Fetal Sheep
Jane Stremming, Michael Armstrong, Nichole Reisdorph, 
Paul Rozance, Laura Brown. University of Colorado, 
Aurora, CO, United States.

F-083   The Impact of Maternal Diabetes on Fetal-Placental Size 
at Birth and Umbilical Cord Oxygen Values

Sheryl Choo†,1 Barbra de Vrijer,1 Hilary Brown,2 Larry 
Stitt,1 Timothy RH Regnault,1 Bryan S. Richardson.1 
1Western University, London, ON, Canada; 2University of 
Toronto, London, ON, Canada.

F-084   Thyroid Hormone Dominates IGF1 Expression and 
Actions in Fetal Cardiomyocytes

Natasha N Chattergoon,1 Samantha Louey,1 Sonnet 
Jonker,1 George Giraud,2,1 Kent L Thornburg*.1 1Oregon 
Health and Science University, Portland, OR, United 
States; 2Portland VA Medical Center, Portland, OR, 
United States.

F-085   Optimizing Trophoblast Retrieval and Isolation From the 
Cervix to Study Genetic Birth Defects.

Souad Boussata, Angelique Kooper, Merel van Maarle, 
Gijs Afink, Eva Pajkrt, Esther Wortelboer, Marie 
van Dijk*. Amsterdam University Medical Centers, 
Amsterdam, Netherlands.

F-086   A Therapy to Prevent Neurodevelopmental Disabilities: 
Protection of Brain Cells by Sulforaphane

Zeenat Ladak†, Elizabeth Garcia, Edward Armstrong, 
Jenny Yoon, Sujata Persad*, Jerome Yager∗. University 
of Alberta, Edmonton, AB, Canada.

F-087   Universal Third Trimester Ultrasonic Screening Using 
Fetal Macrosomia in the Prediction of Adverse Perinatal 
Outcome, a Systematic Review and Meta-analysis of 
Diagnostic Test Accuracy.

Alexandros A. Moraitis,1 Norman Shreeve,1 Ulla Sovio,1 
Brocklehurst Peter,2 Heazell EP Alexander,3 Thornton 
G Jim,4 Stephen C Robson,5 Aris Papageorghiou,6 
Gordon CS Smith*.1 1University of Cambridge, 
Cambridge, United Kingdom; 2University of Birmingham, 
Birmingham, United Kingdom; 3University of Manchester, 
Manchester, United Kingdom; 4University of Notitngham, 
Nottingham, United Kingdom; 5University of Newcastle, 
Newcastle, United Kingdom; 6University of Oxford, 
Oxford, United Kingdom.
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F-088   Metformin Suppresses Glucose Production and Induces 
Transcriptional Responses in Metabolic and Stress 
Pathways in Fetal Hepatocytes

Amanda Jones, Michael Nash, Dong Wang, Paul 
Rozance, Laura Brown, Stephanie Wesolowski*. 
University of Colorado Anschutz Medical Campus, 
Aurora, CO, United States.

F-089   Late Gestation Maternal Undernutrition Increases 
Cardiac Function and Combined Ventricular Output 
Measured by Cardiac MRI (CMR)

Steven KS Cho†,1 Jack RT Darby†,2 Brahmdeep S 
Saini†,1 Mitchell C Lock†,2 Stacey L Holman,2 Sunthara 
R Perumal,3 Christopher K Macgowan*,1 Mike Seed∗,1 
Janna L Morrison∗.2 1University of Toronto, Toronto, 
ON, Canada; 2University of South Australia, Adelaide, 
Australia; 3South Australian Health & Medical Research 
Institute, Adelaide, Australia.

F-090   First Trimester Preeclampsia and Aneuploidy Serum 
Markers in Twin Pregnancy

Mark I. Evans*,1 David A Krantz,2 Terry Hallahan,2 Hsiao-
Pin Liu.2 1Fetal Medicine Foundation of America & Mt. 
Sinai School of Medicine, New York, NY, United States; 
2NTD Eurofins laboratory, Melville, NY, United States.

F-091   High Altitude Fetal Genetics and the Influence on 
Birthweight

Sara L Hillman*,1 Sushil Bhandari,2 Padma Dolma,3 
Mitali Mukerji,4 Bhavana Prasher,4 Hugh Montgomery,5 
Aniket Bhattacharyaa,6 Gianpiero Cavalleri.2 1Univ. 
College London Institute for Women’s Health, London, 
United Kingdom; 2Royal College Surgeons Ireland, 
Dublin, Ireland; 3Sonam Norboo Memorial Hospital, Leh, 
Ladakh, India; 4Institute for Genomics and Integrative 
Biology, Delhi, India; 5Univ. College London Institute 
for Human Health, London, United Kingdom; 6Institute 
for Genomics and Integrative Biology, Delhi, United 
Kingdom.

F-092   Vaginal Delivery is feasible and Safe in Giant 
Omphaloceles

Nicole R Gavin†, Amanda C Mahle†, Eric B Jelin, Clark 
T Johnson, Angie C Jelin*. The Johns Hopkins Hospital, 
Baltimore, MD, United States.

F-093   Small for Gestational Age Outcomes Stratified by 
Identification Within a Week of Delivery

Hadas Ilan†. Sheba Tel Hashomer, Moshav Hadid, 
Israel.

F-094   Changes of Middle Cerebral Artery (MCA) Flow During 
Decelerations in Early Onset Growth Restricted Fetuses.

Pedro S Argoti†, Claudio Schenone†, Patricia 
Goedecke, Mari Giancarlo*. UTHSC, Memphis, TN, 
United States.

F-095   Exposure to Nicotine in Pregnancy Does Not Cause 
Elevations in Maternal or Fetal Testosterone Levels in 
Humans at Birth

Sashana S Gordon, David N Dhanraj*, Ganga Devaiah, 
Donna S Lambers. TriHealth, Cincinnati, OH, United 
States.

F-096   Does Inpatient Management of Early Onset IUGR Affect 
Risk of Stillbirth?

Pedro Argoti†,1 Jennifer Barr†,2 Claudio Schenone†,2 
Patricia Goedecke,2 Mari Giancarlo*.2 1UTHSC, 
MemphisGermantown, TN, United States; 2UTHSC, 
Memphis, TN, United States.

GYNECOLOGIC ONCOLOGY
F-097   Survivin-Sodium Iodide Symporter Reporter as a Non-

Invasive Diagnostic Marker to Differentiate Between 
Uterine Leiomyosarcoma versus Leiomyoma

Natalia Garcia†, Mohamed Ali†, Mara Ulin†, Maarten 
Bosland*, Liaohai Chen∗, Al-Hendy Ayman∗. University 
of Illinois at Chicago, Chicago, IL, United States.

F-098   The Role of the TRPV2 Ion Channel in Endometrial 
Carcinoma

Charlotte Van den Eynde†, Katrien De Clercq†, Aurélie 
Hennes†, Daniela Annibali*, Rita Van Bree†, Annelies 
Janssens†, Frederic Amant∗, Thomas Voets∗, Joris 
Vriens∗. KU Leuven, Leuven, Belgium.

MATERNAL HEALTH
F-099   Isolating Cause on Future Cardiovascular Risk in 

Mothers with Complicated Pregnancy
K. J. Botting†, Y. Niu, T. A. Garrud†, L. Zhang, Q. Lyu†, 
W. Tong†, S. G. Ford, D. A. Giussani*. University of 
Cambridge, Cambridge, United Kingdom.

F-100   Impact of Probiotic Intake on Obese Rat Mothers in the 
Maternal and Offspring Metabolism and Gut Microbiota

Diana C Castro-Rodríguez†,1,2 Berenice Palacios-
González,3 Gimena Juarez,1 Luz Cano-Cano,1 Peter W 
Nathanielsz,4 Jorge Yañez,5 Elena Zambrano.1 1Instituto 
Nacional de Ciencias Médicas y Nutrición Salvador 
Zubirán, Mexico City, Mexico; 2CONACYT-Cátedras, 
Mexico City, Mexico; 3Facultad de Medicina UNAM-
INMEGEN, Mexico City, Mexico; 4University of Wyoming, 
Laramie, WY, United States; 5Instituto Politécnico 
Nacional, Mexico City, Mexico.

F-101   Maternal Age, but not IGF-1 Availability, Affects the 
Recovery of the Maternal Skeleton After Lactation in 
Mice.

Monika D. Rogowska†, Uriel N.V. Pena†, Julian K. 
Christians*. Simon Fraser University, Burnaby, BC, 
Canada.

F-102   The Periconceptional Maternal Renin-Angiotensin-
Aldosterone System in Association with Embryonic and 
Fetal Growth Trajectories and Birth Outcomes.

Damiat Aoulad Fares†, Rosalieke Wiegel†, Jan A.H. 
Danser*, Sten P Willemsen∗, Régine P.M. Steegers-
Theunissen∗, Eric A.P. Steegers∗. Erasmus Medical 
Center, Rotterdam, Netherlands.

F-103   Periconception Telomere Length as a Novel Maternal 
Biomarker to Assess the Risk of Congenital Heart 
Defects in the Offspring

Damiat Aoulad Fares†, Rosalieke E Wiegel†, Alex J 
Eggink*, Joyce B.J. Meurs van∗, Régine P.M. Steegers-
Theunissen∗. Erasmus Medical Center, Rotterdam, 
Netherlands.

F-104   Abstract Withdrawn

F-105   Hypertensive Disease in Pregnancy- Is it All in the 
Head?

Suchitra Chandrasekaran, Susan Melhorn, Krishnam 
Neha, Mary Webb, Hilary Gammill, Ellen Schur. 
University of Washington, Seattle, WA, United States.

F-106   Placental Growth Factor (PlGF) Vasodilates Mesenteric 
Veins from Pregnant Rats by Nitric Oxide and 
Endothelial Derived Hyperpolarizing Factor (EDHF).

Maurizio Mandalà,1 Nga Ling Ko,2 George Osol*.2 
1University of Calabria, Cozensa, Italy; 2The University of 
Vermont, Burlington, VT, United States.
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F-107   Differential Shedding of Endothelial Cell Proteins During 
the Peripartum Period.

Maria Cristina Bravo, Ira Bernstein, Kelley McLean, 
Thomas Orfeo, Kathleen Brummel-Ziedins. University of 
Vermont, Colchester, VT, United States.

F-108  Risk of Guillain-Barré Syndrome Relapse During 
Pregnancy.

Nirit Maliyanker†, Michal Simchen*. Sheba Medical 
Center, Ramat Gan, Israel.

F-109   Fibrinolysis Parameters in Pregnancy Compared to Pre-
pregnancy in Longitudinally Evaluated Healthy Women

Kelley C. McLean, Kathleen Brummel-Ziedins, Mathew 
Gissel, Thomas Orfeo, Maria Bravo, Ira Bernstein. 
University of Vermont, Burlington, VT, United States.

F-110   Postpartum Depression Among Women with Cardiac 
Disease: Considerations During the Delivery Admission

Danielle Mari Panelli†, Elizabeth B. Sherwin, Christine 
J. Lee, Sanaa Suharwardy†, Hayley E. Miller†, Alisha 
T. Tolani†, Anna I. Girsen, Stephanie A. Leonard, Shiri 
Warshawsky†, Amy Judy, Abha Khandelwal, Ylayaly 
K. Bianco*. Stanford University, Stanford, CA, United 
States.

F-111   Abstract Withdrawn

F-112  Effect of Long-Term Storage and Pre-Pregnancy BMI on 
Lipid Parameters in Stored Maternal Plasma Samples.

Nada Elsayed, Theresa Boyer, Kimberly Jones-
Beatty, Jun Lei, Irina Burd*. Johns Hopkins University, 
Baltimore, MD, United States.

F-113  A Comparative Analysis of Metabolomic Profiles 
between Term and Preterm Birth in Maternal Plasma

AbuZar Ansari,1 Young Ah You,1 Ji Eun Du,1 Soo Min 
Kim,1 Jeongae Lee.2 1Ewha Womans University, Medical 
School, Seoul, Korea, Republic of; 2Korea Institute of 
Science and Technology, Seoul, Korea, Republic of.

F-114   Maternal Body Mass Index is Associated with Increased 
Platelet Extracellular Vesicle Concentrations, but not 
Adipocyte-related EVs at Term

Terry Morgan*, Mayu Morita, Rikki Wiggins, Amy Valent, 
Nicole Marshall, Kent Thornburg. Oregon HS University, 
Portland, OR, United States.

F-115   Encouraging Healthy Lifestyle Behaviors in Vulnerable 
Women in Preparation for Pregnancy: An Ethical 
Framework.

Sharissa M Smith†,1 Régine P.M. Steegers-
Theunissen*,1 Maria P.H. Koster∗,1 Rianne M.J.J. van 
der Kleij∗,1,2 Hafez Ismaili M’hamdi∗.1 1Erasmus Medical 
Center, Rotterdam, Netherlands; 2Leiden University 
Medical Center, Leiden, Netherlands.

PLACENTA
F-116   Fetal Metabolic Dysregulations in Response to Maternal 

Obesity
Matthew Bucher,1 Kim Ramil C Montaniel,1 Susan 
Weintraub,2 Leslie Myatt,1 Hagai Tavori,1 Alina 
Maloyan*.1 1Oregon Health and Science University, 
Portland, OR, United States; 2University of Texas Health 
Science Center, San Antonio, TX, United States.

F-117   Derivation of trophectoderm-like Cells From Human 
Naïve Pluripotent Stem Cells

Shingo Io†,1,2,3 Mio Kabata,2 Eiji Kondoh,1 Takuya 
Yamamoto,2 Masaki Mandai,1 Yasuhiro Takashima*.2 
1Kyoto University Graduate School of Medicine, Kyoto, 
Japan; 2Center for iPS Cell Research & Application, 
Kyoto University, Kyoto, Japan; 3Japan Society for the 
Promotion of Science, Tokyo, Japan.

F-118   Characterisation of Placental DNA Methylation Across 
Early Human Gestation

Qianhui Wan†,1,2 James Breen*,2,3,4 Shalem Y-L 
Leemaqz∗,1,2,4 Stephen M Pederson∗,3 Tanja 
Jankovic-Karasoulos∗,1,2 Dale C McAninch∗,1,2 Dyla 
McCullough∗,1,2 Melanie D Smith†,1,2 K Justinian 
Bogias†,1,2 Claire T Roberts∗,1,2 Tina Bianco-Miotto∗.2,5 
1Adelaide Medical School, Adelaide, Australia; 2Robinson 
Research Institute, Adelaide, Australia; 3Bioinformatics 
Hub, Adelaide, Australia; 4South Australian Heath 
& Medical Research Institute (SAHMRI), Adelaide, 
Australia; 5School of Agriculture, food and Wine, 
Adelaide, Australia.

F-119   O-GlcNAc Transferase (OGT) and Tryptophan 
Hydroxylase (TPH) are Highly Expressed in the Human 
Placenta Across Gestation with Lower OGT Expression 
in Male Fetuses.

Amy Kelly†, Anita Kramer, Lana Madi, Kathryn Erickson, 
Theresa Powell, Thomas Jansson*. The University of 
Colorado, Aurora, CO, United States.

F-120   Mice Lacking TRPV2 Adopt Compensatory Mechanism 
to Comply with Fetal Needs.

Katrien De Clercq†,1,2,3 Jorge Lopez-Tello†,2 Yuki 
Katanosaka*,4 Thomas Voets∗,1 Amanda N. Sferruzzi-
Perri∗,2 Joris Vriens∗.1 1KU Leuven, Leuven, Belgium; 
2University of Cambridge, Cambridge, United Kingdom; 
3KULeuven, Leuven, Belgium; 4Okayama University, 
Okayama, Japan.

F-121   Placental Vulnerabilities to Diesel Particulate Matter 
Exposure: Trophoblast Accumulation and Pathological 
Effects

E D Johnstone*, N Ahmad†, N Yatim†, L Hammer, J 
Naylor, S Greewood, C Jones, G Margison, A Heazell, 
A Povey. University of Manchester, Manchester, United 
Kingdom.

F-122   Endothelial Jagged1 Regulates Decidual Angiogenesis 
in Early Mouse Pregnancy

Nicole M. Marchetto†,1 Salma Begum*,1 Valerie 
O’Besso†,1 Hill Yin,1 Tracy Wu,1 Carrie J. Shawber∗,2 
Nataki C. Douglas∗.1 1Rutgers Biomedical & Health 
Sciences, Newark, NJ, United States; 2Columbia 
University, New York, NY, United States.

F-123   Placental Neurotransmitter Transporters and High 
Maternal BMI: Pathways to Adult Health Disorders?

Natasha Walker†, Panagiotis Filis*, Paul A Fowler∗. 
Institute of Medical Sciences, Aberdeen, United 
Kingdom.

F-124   Defining Co-expression Patterns and Molecular 
Pathways of the Placenta During Early Pregnancy.

James Breen,1,2,3 Melanie Smith,2,4 Dale McAninch,2,2 
Tanja Jankovic-Karasoulos,4,2 Dylan McCullough,2,4 
Stephen M Pederson,3 Konstantinos J Bogias,2,4 
Qianhui Wan,2,4 Tina Bianco-Miotto,4,2 Claire Roberts*.2,4 
1South Australian Health & Medical Research Institute, 
Adelaide, Australia; 2Robinson Research Institute, 
University of Adelaide, Adelaide, Australia; 3University 
of Adelaide Bioinformatics Hub, Adelaide, Australia; 
4University of Adelaide, Adelaide, Australia.

F-125   Fibronectin-Integrin Interactions Regulate Placental 
Endothelial Cell Complex Formation and Migration in 
Severe Fetal Growth Restriction

Diane L Gumina†, Kathryn Kilpatrick, Shuhan Ji, Emily J 
Su*. University of Colorado Anschutz Medical Campus, 
Aurora, CO, United States.
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F-126   Placental H-Scan Sonography Demonstrates Potential 
for Disease State Discrimination

Stefanie J Hollenbach†,1 Jihye Baek,1 Loralei L 
Thornburg,1 Helen Feltovich,2 Richard K Miller,1 Kevin 
Parker,1 Stephen McAleavey*.1 1University of Rochester, 
Rochester, NY, United States; 2University of Wisconsin-
Madison, Madison, NY, United States.

F-127   Profiling Environmental Chemicals for Placental Toxicity 
Utilizing Primary Human Cytotrophoblasts

Joshua F Robinson*, Hao Chen, Mirhan Kapidzic, Emily 
G Hamilton, Kenisha W Puckett, Yan Zhou, Katherine 
Ona, Susan J Fisher. University of California, San 
Francisco, San Francisco, CA, United States.

F-128   Fostering Tolerance? GM-CSF Producing ILC3 as 
Players of the Immune Crosstalk in the Uterine 
Environment.

Meike Hofer†, Damián Muzzio, Rebekka Einenkel†, 
Kristin Hartmann†, Theresa Meiner†, Jens Ehrhardt, 
Marek Zygmunt. Greifswald University, Greifswald, 
Germany.

F-129   Viral Infection During Mouse Pregnancy Impacts 
Placental ABC Transporters and Results in Behavioral 
Dysfunction in Adult Offspring

Victoria Regina S Monteiro†,1 Hanailly R Gomes,1 
Cherley B V Andrade,1 Guinever E do Império,2 Enrrico 
Bloise,3 Stephen G Matthews,2 Pedro M Pimentel-
Coelho,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.

F-130   A Meta-analysis of Transcriptomic Datasets to Identify 
Consistent Placental Biomarkers of Preterm Birth

Nasim Sobhani†,1 Chinomnso Okorie†,1,2 Hao Chen†,1 
Nida Ozarslan†,3 Leticia Marquez-Magana,2 Stephanie 
Gaw,1 Joshua Robinson*.1 1University of California 
San Francisco, San Francisco, CA, United States; 
2San Francisco State University, San Francisco, CA, 
United States; 3Marmara University School of Medicine, 
Istanbul, Turkey.

F-131   Metformin Impacts Syncytiotrophoblast Mitochondrial 
Function in a Sexually Dimorphic Manner.

Jessica F Hebert†, Leslie Myatt*. Oregon Health & 
Science University, Portland, OR, United States.

F-132 Hypoxia Activates Notch Signaling to Promote HTR-8/
SVneo Trophoblast Cell Migration

Barry E Perlman†,1 Markos El-Far,1 Carrie J Shawber,2 
Douglas C Nataki*.1 1Rutgers-NJMS, Newark, NJ, United 
States; 2Columbia University, New York, NJ, United 
States.

F-133 Exogenous IL-1β Induced Intrinsic Production of Tnfα in 
the Placenta

Anna Chudnovets†, Jun Lei†, Quan Na†, Jin Liu†, Irina 
Burd†. Johns Hopkins University School of Medicine, 
Baltimore, MD, United States.

F-134 Latent Tuberculosis Increases Placental Pro-
inflammatory Profile in Women with HIV

Anna Chudnovets†,1 Jun Lei†,1 Quan Na†,1 Mallika 
Alexander*,2 Ramesh Bhosale∗,3 Vandana Kulkarni∗,3 
Amita Gupta∗,1,4,5 Jyoti S. Mathad∗,6 Irina Burd∗.1 1Johns 
Hopkins University School of Medicine, Baltimore, MD, 
United States; 2Byramjee Jeejeebhoy Government 
Medical College Clinical Research Site (BJMC), Pune, 
India; 3Byramjee Jeejeebhoy Government Medical 
College Clinical Research Site (BJMC), Pune, India; 
4Johns Hopkins Bloomberg School of Public Health, 
Baltimore, MD, United States; 5BJMC-Johns Hopkins 
University Clinical Health Site, Pune, India; 6Weill Cornell 
Medical College, Center for Global Health, New York, 
NY, United States.

F-135 How Do Maternal BMI and Fetal Membrane Inflammation 
Influence Infant Outcomes at Birth?

Eleanor Duffley†,1 Marina White†,1 David Grynspan,2 
Shannon Bainbridge,3 Kristin Connor*.1 1CarletonU, 
Ottawa, ON, Canada; 2Children’s Hospital of Eastern 
Ontario, Ottawa, ON, Canada; 3UOttawa, Ottawa, ON, 
Canada.

F-136 Mapping Enhancer - Transcription Factor Interactions 
in Human Placenta Development and Trophoblast 
Differentiation

David Owen, Xuan Huang, Anusha Nagari, Tulip Nandu, 
W. Lee Kraus*. UT Southwestern Medical Center, 
Dallas, TX, United States.

F-137 Dysregulation of HIF1a Impairs Placental 
Angiogenesisin Heme Oxygenase-1-Deficient 
Pregnancies

Hui Zhao*, Purnima Narasimhan∗, Flora Kalish∗, Virginia 
D Winn∗, Ronald J Wong∗, David K. Stevenson∗. 
Stanford University School of Medicine, Stanford, CA, 
United States.

F-138 35 Genes Expressed During Human Heart Development 
are Co-expressed in First Trimester Placenta

Jennifer Courtney†,1 Victor Yuan,2 James Cnota,1 Helen 
Jones*.1 1Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH, United States; 2BC Children’s Hospital 
Research Institute, Vancouver, BC, Canada.

F-139 Human Fetoplacental Endothelial Cells Exhibit Sexually 
Dimorphic IGF2 Expression but Similar Angiogenic 
Potential

Kathryn Kilpatrick*, Megan Kiely†, Diane Gumina†, 
Shuhan Ji†, Emily J Su. University of Colorado Anschutz 
Medical Campus, Aurora, CO, United States.

F-140 Phospholipid Composition in Placental Regions of 
Normal Pregnancy

Caitlin MacGregor†,1 Linda M Ernst,1 Thomas 
Victor,1 Dhavamani Sugasini,2 Alice Wyrwicz,2 PN 
Venkatasubramanian,1 Roland Gastfield,1 Alexandria 
Choi,1 Papasani Subbaiah,2 Beth Plunkett.1 1Northshore 
University HealthSystem, Evanston, IL, United States; 
2University of Illinois at Chicago, Chicago, IL, United 
States.

F-141 AR-45 is a Novel Placental Androgen Receptor Variant 
That Regulates Growth and Angiogenic Pathways

Ashley Meakin†,1 Zarqa Saif,1 Tamas Zakar,2 Vicki 
Clifton*.1 1Mater Medical Research Institute - University 
of Queensland, Brisbane, Australia; 2Hunter Medical 
Research Institute-University of Newcastle, Brisbane, 
Australia.

F-142 Longitudinal Magnetic Resonance Imaging of Human 
Placental Immune Cell Infiltration

Zhexian Sun†,1,2 Xiao Ma†,1 Wenxu Qi,3 Wenjie Wu†,1,2 
Zulfia Kisrieva-Ware,3 Hui Wang†,1,2 Yong Wang.1,2 
1Washington University in St. louis, SAINT LOUIS, 
MO, United States; 2Washington University School of 
Medicine, Saint louis, MO, United States; 3Washington 
University School of Medicine, SAINT LOUIS, MO, 
United States.

F-143 Plasma From Obese Gravidas Delays Migrations Rates 
of HTR8/SVneo Placental Cells in Vitro.

Corrie Miller†, Nicole Kurata†, Melanie Maykin†, 
Paula Benny†, Jonathan Riel†, Johann Urschitz*, 
Dena Towner∗, Men-Jean Lee∗. University of Hawaii, 
Honolulu, HI, United States.
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F-144 Direct Induction of Trophoblast Stem Cells from Human 
Fibroblasts

Moriyah Naama Shacham†,1 Valery Zayat,2 Shulamit 
Sebban,1 Ahmed Radwan,1 Rachel Lasry,1 Ofra 
Sabag,1 Silvina Epsztejn-Litman,3,4 Michal Novoselsky 
Persky,5 Kirill Makedonski,1 Dana Orzech,1 Noy Dery,1 
Debra Goldman-Wohl,5 Howard Cedar,1 Simcha 
Yagel,5 Rachel Eiges,3 Yosef Buganim*.1 1The Institute 
for Medical Research Israel-Canada, The Hebrew 
University-Hadassah Medical School, Jerusalem, 
Israel; 2Mossakowski Medical Research Centre, 
Warsaw, Poland; 3Medical Genetics Institute, Shaare 
Zedek Medical Center, Jerusalem, Israel; 4The Hebrew 
University School of Medicine, Jerusalem, Israel; 5The 
Magda and Richard Hoffman Laboratory of Human 
Placental Research, Hadassah-Hebrew University 
Medical Center, Jerusalem, Israel.

F-145 Management of Retained Placenta and Postpartum 
Hemorrhage: A Systematic Review and Meta-analysis

Haylea S Patrick, Anjali Mitra†, Cande V Ananth, Todd J 
Rosen, Meike Schuster*. Rutgers Robert Wood Johnson 
Medical School, New Brunswick, NJ, United States.

F-146 Transcriptional Analysis Of Bone Morphogenetic Protein 
2 (BMP2) Signaling In Human Placental Trophoblast 
Development

Yuyin Yi†, Hua Zhu, Christian Klausen, Hsun-Ming 
Chang, Amy M. Inkster, Wendy P. Robinson, Peter C. 
K. Leung*. BC Children’s Hospital Research Institute, 
University of British Columbia, Vancouver, BC, Canada.

F-147 ILC3 Produced IL-22 as Modulator of Angiogenesis in 
Early Pregnancy.

Theresa Meiner†, Damián Muzzio, Rebekka Einenkel†, 
Kristin Hartmann†, Meike Hofer†, Jens Ehrhardt, Marek 
Zygmunt*. University Medicine Greifswald, Greifswald, 
Germany.

F-148 Placental Handling of Excess Nitric Oxide During 
Maternal Inflammation

George Tinotenda Mukosera†,1 Tatianna C Clark†,1 
Steven M Yellon*,1 Mana Parast∗,2 Arlin B Blood∗.1 
1Loma Linda University, Loma Linda, CA, United States; 
2University of California San Diego, San Diego, CA, 
United States.

F-149 Placental Fibroblast Growth Factor 21 and Maternal 
Obesity

Rachel K. Harrison†, Katherine Allen†, Aaron Naatz, 
John Corbett*, Meredith Cruz∗. Medical College of 
Wisconsin, Milwaukee, WI, United States.

F-150 Chronic Intervillositis Series with 2 Cases of 
Recurrence: Successful Rescue Treatment.

Kateri Lévesque, Dorothee Dal Soglio, Michele David, 
Evelyne Rey*, Line Leduc∗. CHU Ste-Justine, Montréal, 
QC, Canada.

F-151 Maternal Characteristics Do Not Influence the Quantity 
of Critically Short Telomeres in Term human Placenta

Paula Edelson†,1 Kaitlyn James,1 Michala Sawyer,1 
Jasmine Lee,1 David Cantonwine,2 Kathryn Gray,2 
Thomas McElrath,2 Mark Phillippe*.1 1Massachusetts 
General Hospital, Boston, MA, United States; 2Brigham 
and Women’s Hospital, Boston, MA, United States.

F-152 First-trimester Placental Growth Trajectories are 
Associated with Embryonic and Fetal Growth 
Trajectories and Birth Outcome

Igna F Reijnders†, Annemarie GMGJ Mulders*, M 
(Wendy) PH Koster∗, Annelieke TM Kropman†, Sten 
P Willemsen∗, Anton HJ Koning∗, Eric AP Steegers∗, 
Régine PM Steegers-Theunissen∗. Erasmus MC 
University Medical Center, Rotterdam, Netherlands.

F-153 Effect of Fluoxetine (Prozac), on Expression of 
Biomarkers for Inflammation and Neurodevelopment by 
the Placenta

Yuko Arita, Cara Crementelli, Sarosh Ahmed, Debduth 
Pijush, Morgan Peltier*. NYU Long Island School of 
Medicine, Mineola, NY, United States.

F-154 Role of Decorin Induced Placental miRNAs in 
Trophoblast Function.

Chidambra Dhariwal Halari†, Pinki Nandi, Peeyush 
K Lala*. University of Western Ontario, London, ON, 
Canada.

F-155 Chaperon Mediated Autophagy in Placentas of Obese 
Women: A Pilot Study

Chiara Mando, Cristina Martelli†, Gaia Maria Anelli†, 
Daniela Salvatore†, Chiara Novielli, Fabrizia Lisso†, 
Anais Serati†, Irene Cetin, Luisa Ottobrini. Università 
degli Studi di Milano, Milan, Italy.

F-156 Regional Variations in Placental Protein Expression 
of Matrix Metalloproteinase-9 (MMP-9) in Term 
Uncomplicated Pregnancy

Sara Oraee†, Jayasri Basu*, Yingyi Wu†, Diana M. 
Encalada, Aruna Mishra, Magdy Mikhail. BronxCare 
Health System, Bronx, NY, United States.

PREECLAMPSIA, RELATED DISORDERS
F-157 Multiple Kinases Mediate TNFα- Induced Endothelial 

Damage in Uterine Artery Endothelial Monolayers; Could 
Complexity = Opportunity?

Rachel L Dahn†, Luca Clemente*, Amanda C Ampey∗, 
Jason A Austin∗, Ian M Bird∗. University of Wisconsin, 
Madison, WI, United States.

F-158 L-Citrulline Supplementation During Pregnancy 
Improves Maternal Vascular Dysfunction in a 
Preeclampsia-like Mouse Model

Mary Gemmel†,1 Elizabeth Sutton,2 Marcia Gallaher,1 
Robert W. Powers*.1 1University of Pittsburgh, 
Pittsburgh, PA, United States; 2Woman’s Hospital, Baton 
Rouge, LA, United States.

F-159 Increased Arterial Stiffness in Maternal Obesity, 
Preeclampsia and IUGR

Genevieve Eastabrook*,1 Erin Murray†,2 Michael Miller,1 
Samuel Siu,1 Barbra de Vrijer.1 1University of Western 
Ontario, London, ON, Canada; 2University of Ottawa, 
Ottawa, ON, Canada.

F-160 ER Stress Contributes to Gestational hypoxia-induced 
Suppression of Ca2+ Sparks/STOCs and Enhanced 
Myogenic Tone in Uterine Arteries

Xiang-Qun Hu, Rui Song, Monica Romero, Sean Wilson, 
Lubo Zhang*. Loma Linda University, Loma Linda, CA, 
United States.

F-161 Black and White Women in the United States Military 
Have Comparable Rates of Preeclampsia and Post-
preeclamptic Cardiovascular Disease

Andrea I Loewendorf*,1 Emily A Stone,2 Lee Ann 
Zarzabal,2 Thornton Mu,3 Amelia Duran-Stanton.4 
1ImmunoVation, Pasadena, CA, United States; 2Defense 
Health Agency, San Antonio, TX, United States; 3Brooke 
Army Medical Center, San Antonio, TX, United States; 
45Chief, Ready and Resilient Integration Branch/Deputy 
Surgeon, Houston, TX, United States.

F-162 DNA Methylomic Profiling of Preeclampsia Across the 
Three Trimesters of Pregnancy

Mandy J Schmella, Haoyi Yu, Yvette P Conley, Daniel E 
Weeks*. University of Pittsburgh, Pittsburgh, PA, United 
States.
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F-163 Decidual Lymphatic Endothelial Cells in Preeclampsia 
Promotes Type 1 Macrophage Polarization

Yun Ji Jung†,1 Yejin Park*,1 Ja-Young Kwon∗,1,2 Ha Yan 
Kwon∗,1 Yong Sun Maeng∗.1,2 1Yonsei University College 
of Medicine, Seoul, Korea, Republic of; 2Institute of 
Women’s Medical Life Science, Placenta-derived Stem 
Cell Genomic Research Lab, Seoul, Korea, Republic of.

F-164 A Novel Laser Microdissection Approach for Proteomic 
Analysis of the Placental Syncytium in Severe 
Preeclampsia at Term

Nasim C Sobhani†, Matthew Gormley, M. Yvonne Kim, 
Pengyuan Liu, Joshua F Robinson, Stephanie L Gaw, 
Susan J Fisher*. University of California San Francisco, 
San Francisco, CA, United States.

F-165 Perinatal L-Citrulline Supplementation Improves 
Maternal Vascular Dysfunction in a High-Risk 
Preeclampsia-like Mouse Model

Mary Gemmel†, Elizabeth Sutton, Marcia Gallaher, 
Robert W. Powers*. University of Pittsburgh, Pittsburgh, 
PA, United States.

F-166 Increased Aspirin-Triggered Lipoxin A4 in Pregnancies 
Complicated by Preeclampsia

Veronica M Gonzalez-Brown†, Marwan Ma’ayeh, 
Douglass A Kniss, Kara M Rood*. The Ohio State 
College of Medicine, Columbus, OH, United States.

F-167 Aspirin Protects Against TNF-α-induced Oxidative 
Stress in Trophoblast via Promoting PI3K/AKT/Nrf2 
Signaling Pathway.

Kaimin Guo, Xiaoyan Sha, Huishu Liu*. Guangzhou 
Women & Children’s Medical Center, Guangzhou, China.

F-168 T Cell Subsets and Immune Regulatory Molecules in 
Preeclampsia

Natasha Scaria†,1 Maria Dinorah Salazar Garcia†,2 
Svetlana Dambaeva,3 Kenneth Beaman,3 Alice Gilman-
Sachs,3 Joanne Kwak-Kim*.1 1Reproductive Medicine 
and Immunology & Chicago Medical School, Vernon 
Hills, IL, United States; 2Mount Sinai Hospital, Chicago, 
IL, United States; 3Rosalind Franklin University of 
Medicine and Science, North Chicago, IL, United States.

F-169 Placental Mitochondrial Abnormalities Upon Hypoxia; 
The Cause of Placental Oxidative Stress?

Philippe Vangrieken†, Salwan Al-Nasiry*, Aalt Bast∗, 
Pieter A. Leermakers∗, Christy B. M. Tulen†, Ger M. 
J. Janssen∗, Paul M. H. Schiffers∗, Frederik J. van 
Schooten∗, Alex H. V. Remels∗. Maastricht University 
Medical Center+, Maastricht, Netherlands.

F-170 Circulating Microparticle Proteins Obtained at 12 Weeks 
Describe Clusters of Clinically Demonstrable Severe 
Preeclampsia Phenotypes

Thomas Frederick McElrath,1 David Cantonwine,1 
Robert Doss,2 Brian Brohman,3 David Sarracino,4 Kevin 
Rosenblatt.3 1Brigham & Women’s Hospital, Boston, MA, 
United States; 2NxPrenatal, Boston, KY, United States; 
3NxPrenatal, Louisville, KY, United States; 4Thermo 
Fisher Scientific, Cambridge, MA, United States.

F-171 Downregulation of Crry During Pregnancy Induces 
Complement Activation on Placenta and Increases 
Blood Pressure

Manu Banadakoppa, Meena Balakrishnan, Kathleen 
Pennington, Chandrasekhar Yallampalli. Baylor College 
of Medicine, Houston, TX, United States.

F-172 Validation of sFlt1/PlGF Ratio to Rule Out Preeclampsia 
with Severe Features

Ariel Mueller,1 Saira Salahuddin,1 Heba Naseem,2 Rohin 
Dhir,2 Sarosh Rana*.2 1Beth Israel Deaconess Medical 
Center, Boston, MA, United States; 2University of 
Chicago, Chicago, IL, United States.

REPRODUCTIVE ENDOCRINOLOGY, INFERTILITY
F-173 Mitochondrial Structure is Altered in the Cumulus Cells 

of Polycystic Ovary Syndrome Patients
Maya Barsky†, Janet Bruno-Gaston†, William E 
Gibbons*, Chellakkan S Blesson∗. Baylor College of 
Medicine, Houston, TX, United States.

F-174 IVF Outcomes in Males with Karyotypic Abnormalities 
and Y Chromosome Microdeletions

Olivia Carpinello†,1 Jessica Marinaro,2 Micah Hill,1 Alan 
DeCherney,1 Kate Devine,3 Rebecca Chason.3 1NIH, 
Bethesda, MD, United States; 2MedStar Georgetown 
University Hospital, Washington, DC, United States; 
3Shady Grove Fertility, Rockville, MD, United States.

F-175 Evaluating the Effect of Asynchronous Follicular 
Recruitment in Antagonist IVF Cycles on Oocyte 
Yield, Nuclear/Cytoplasmic Maturity, and Embryo 
Developmental Competence

Elliott G. Richards†,1 Rebecca Flyckt,2 Meng Yao,1 
Jenna Rehmer,1 Anne C Davis,3 Natalia C Llarena,1 Nina 
Desai*.1 1Cleveland Clinic, Cleveland, OH, United States; 
2University Hospitals, Cleveland, OH, United States; 3IVI 
America, Basking Ridge, NJ, United States.

F-176 Single Cell Analysis of Sperm DNA Methylation Reveals 
Correlation with Morphology

Stephanie Smeltzer†, Carole Grenier, Douglas Raburn, 
Zhiqing Huang, Thomas Price, Susan Murphy*. Duke 
University, Durham, NC, United States.

F-177 Prepregnancy Vitamin D Status Predicts Risk of 
Preeclampsia: Profiling Vitamin D Metabolites in Women 
with PCOS Undergoing Ovulation Induction

Samantha Butts,1 Nathanael Koelper,1 Haley Zarin†,1 
Andrew N Hoofnagle,2 David B Seifer,3 Suneeta 
Senapati,1 Richard S Legro*,4 Reproductive Medicine 
Network. 1University of Pennsylvania, Philadelphia, PA, 
United States; 2University of Washington, Seattle, WA, 
United States; 3Yale School of Medicine, New Haven, 
CT, United States; 4Penn State Health, Hershey, PA, 
United States.

F-178 Total Follicle Stimulating Hormone (FSH) Dose is 
Negatively Correlated With Live Births in a Donor 
Recipient Model With Fresh Transfer:An Analysis of 
8627 Cycles From the Society for Assisted Reproductive 
Technology (SART) Registry

Kathryn L Shaia†, Kelly Acharya, Benjamin Harris, 
Jeremy Weber, Tracy Truong, Suheil Muasher*. Duke 
University, Durham, NC, United States.

F-179 Analysis of Inflammatory Signaling in Repro-metabolic 
Syndrome

Andrew Tannous†,1 Andrew P Bradford.2 1Nanette 
Santoro, Denver, CO, United States; 2University of 
Colorado School of Medicine, Aurora, CO, United States.

F-180 Hyperglycosylated Human Chorionic Gonadotropin 
(h-hCG) Versus Human Chorionic Gonadotropin + 
β Subunit (HCG+β) for Early Prediction of Ongoing 
Pregnancy After In-Vitro Fertilization (IVF) and Embryo 
Transfer (ET): hyperPOC Study.

Ernesto Bosch,1 Martin Hund,2 Reinhard van der Does,3 
Laura Caracena,1 Silke Ahlers,4 Elena Labarta*.1 1IVI-
RMA, Valencia, Spain; 2Roche Diagnostics International 
Ltd, Rotkreuz, Switzerland; 3IST GmbH, Mannheim, 
Germany; 4Prometris GmbH, Mannheim, Germany.
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F-181 Differential Gene Expression and DNA Methylation 
Analysis of Oocytes from a Mouse Model of Polycystic 
Ovarian Syndrome

Natsuki Nakanishi†,1 Satoko Osuka,1 Reina Sonehara†,1 
Natsuki Miyake†,1 Mayuko Murakami†,1 Wei Wei†,1 
Umida Ganieva†,1 Shotaro Hayashi†,1 Ayako Muraoka†,1 
Sayako Yoshita†,1 Yukiyo Kasahara†,1 Bayasula 
Bayasula,1 Nobuyoshi Takasaki,2 Tomohiko Murase,1 
Tomoko Nakamura,1 Goto Maki,1 Fumitaka Kikkawa*.1 
1Nagoya University Graduate School of Medicine, 
Nagoya, Japan; 2Nagoya University, Nagoya, Japan.

F-182 Clinical Evaluation of Autologous Human Platelet-Rich 
Plasma as a Novel Treatment to Promote Endometrial 
Growth and Implantation in Patients with Recurrent 
Implantation Failure or a Thin Endometrium.

Tina Tu-Thu Ngoc Nguyen†,1,2 Yat Sze Sheila Kwok,2 
Jordana Mashiach,2,1 Rodney Quiatchon,2 Stewart J 
Russell,2 Clifford Librach*.2,1 1University of Toronto, 
Toronto, ON, Canada; 2CReATe Fertility Centre, Toronto, 
ON, Canada.

F-183 Culture Medium Used During In Vitro Fertilisation 
Impacts Post-Implantation Embryonic Growth 
and Development Trajectories: The Rotterdam 
Periconception Cohort

Linette van Duijn†, Régine P.M. Steegers-Theunissen*, 
Esther B Baart∗, Eric A.P. Steegers∗, Joop S.E. Laven∗, 
Melek Rousian∗. ErasmusMC University Medical Centre, 
Rotterdam, Netherlands.

F-184 Induction of PCOS-Like Rodent Model Using a Low Dose 
Consecutive Streptozotocin Supply without the Onset of 
Diabetes Symptoms

Youngjae Ryu, Yoon Young Kim, Sung Woo Kim, Hoon 
Kim, Seung-Yup Ku*, Chang Suk Suh. Seoul National 
University Hospital, Seoul, Korea, Republic of.

F-185 Endometrial Human Herpesvirus 6 (HHV-6) Infection is 
Correlated with Uterine Polyp and Endometrial Adhesion 
in Infertile Women

Zitao Liu,1 Fan Chen,2 Yining Li,1 Phillip Pratt,3 
Konstance Knox.3 1New Hope Fertility Center, New 
York, NY, United States; 2GenPath/BioReference Lab, 
Elmwood Park, NJ, United States; 3Coppe Healthcare 
Solutions, Waukesha, WI, United States.

F-186 Effects of Pipelle Biopsy on Endometrial Gene 
Expression and Subsequent Pregnancy Outcomes

Anna P Ponnampalam*, Diana Osavlyuk†, Sarah 
Lensen†, Jo Perry∗, Cindy Farquhar∗. University of 
Auckland, Auckland, New Zealand.

F-187 Abstract Withdrawn

F-188 Risk of Adverse Pregnancy Outcomes in Women 
Conceived with Ovulation Induction and Intrauterine 
Insemination Using Partner Sperm

Shaila V Chauhan, Heidi K Leftwich, Katherine Leung, 
John Yeh*. University of Massachusetts, Worcester, MA, 
United States.

F-189 PCOS and Fertility Outcomes: What’s a Thyroid Got to 
Do With It?

Emma Radley†, N. Raptis†, L. Grimm†, C. Oso†, H. 
Mandell†, Z. Pavlovic†, J. Anderson†, A. Beltsos*, R. 
Jeelani∗. Vios Fertility Institute, Chicago, IL, United 
States.

F-190 The Association Between Vitamin D Levels and Insulin 
Resistance

Roxana Guerra,1 Fadi Yacoub,2 Cassandra Charles,2 
Daniella Alviar,2 Courtney Chiu,2 Ozgul Muneyyirci-
Delale.2 1Columbia University Irving Medical Center, 
New York, NY, United States; 2SUNY Downstate Health 
Sciences University, Brooklyn, NY, United States.

F-191 Patients With Recurrent Pregnancy Loss Do Not Have a 
Higher Rate of Embryonic Aneuploidy

Molly Siegel†, Thomas O’Leary*, Paula Amato∗, David 
Lee∗, Diana Wu∗, Sacha Krieg∗. Oregon Health & 
Science University, Portland, OR, United States.

F-192 Identifying the Optimal, Multistep and Adaptive Embryo 
Transfer Strategy for Improving IVF Outcome

Deborah Wolhandler†*,1 Yoav Kan-Tor†,1 Assaf Ben-
Meir,2 Amnon Buxboim∗.1 1The Hebrew University of 
Jerusalem, Jerusalem, Israel; 2Hadassah Medical 
Center, Jerusalem, Israel.

F-193 The Application of Methylprednisolone Improved 
Symptoms Associated with Ovarian Hyperstimulation 
Syndrome Avoiding Surgical Treatment with 
Culdocentesis

María Guadalupe Nolazco Beltrán,1 Stephanie R 
Moreno,2 Adrián A Sánchez,2 Ernesto Gutierrez,2 Esther 
López Bayghen*.3 1Instituto Ingenes, Mexico City, 
Mexico; 2Instituto Ingenes, CDMX, Mexico; 3Cinvestav-
IPN, CDMX, Mexico.

F-194 Can Increased Embryonic Mitochondrial DNA Predict 
Rate of Miscarriage?

Jessica Anderson†, Lauren Grimm†, Hanna Mandell†, 
Emma Radley†, Nepheli Raptis†, Christy Oso†, Zoran 
Pavlovic*, Roohi Jeelani∗, Amber Cooper∗, Angeline 
Beltsos∗, Shawn Zimmerman∗. Vios Fertility Institute, 
Chicago, IL, United States.

BASIC REPRODUCTIVE BIOLOGY
F-195 Blastocyst Secretions Induce Electrical Signals in 

Epithelial Cells of Murine Endometrium.
Aurélie Hennes†,1 Marie Mulier†,1 Sílvia João Poseiro 
coutinho Pinto,1 Evy Van Den Broek,1 Nele Van Ranst,1 
Thomas Voets*,1 Karen Peeraer∗,2 Joris Vriens∗.1 
1KU Leuven, Leuven, Belgium; 2UZ Leuven, Leuven, 
Belgium.

F-196 Innate but Not Innocent: Fetal ILC3s Express Active 
TLRs.

Damián O. Muzzio, Kristin Hartmann†, Rebekka 
Einenkel†, Meike Hofer†, Theresa Meiner†, Jens 
Ehrhardt, Marek Zygmunt*. University of Greifswald, 
Greifswald, Germany.

F-197 Generation of Primary Epithelial Cell Cultures from 
Endocervical Cytological Brushings Using Conditional 
Reprogramming

Karsten Wong,1 Jeffrey T Jensen,2,1 Leo Han†.2,1 1Oregon 
National Primate Research Center, Beaverton, OR, 
United States; 2Oregon Health and Science University, 
Portland, OR, United States.

F-198 Impact of Obesity on the Human Endometrium: 
Proteomics in a Well Phenotyped Cohort.

Emma Giuliani†,1 Maya Millette†,1 Courtney Burns†,1 
Henriette Remmer*,1 Yolanda Smith∗,1 Carol Elias∗,1 
Lisa Neff∗,2 Erica Marsh∗.1 1University of Michigan, 
Ann Arbor, MI, United States; 2Northwestern University, 
Chicago, IL, United States.

F-199 γ-Aminobutyric Acid (GABA) Regulates Human 
Umbilical Vein Endothelial Cell (HUVEC) Permeability 
and Metabolism.

Abigail Anne Armstrong†, Ramadoss Sivakumar, 
Ramachandran Ilangovan, Lauren Nathan*, Gautam 
Chaudhuri∗. UCLA, Los Angeles, CA, United States.

F-200 In Situ Mechanical Characterization Predicts the 
Developmental Potential of Oocytes and Embryos

Oren Wintner*,1 Naama Srebnik,1 Dorit Kalo,2 Zvi 
Roth,2 Amnon Buxboim∗.1 1The Hebrew University of 
Jerusalem, Jerusalem, Israel; 2The Hebrew University of 
Jerusalem, Rehovot, Israel.
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F-201 Activation Induced Cytidine Deaminase (AICDA) 
Regulate Folliculogenesis Related Genes Expression in 
Mouse Ovary

Takashi Iizuka,1 Masanori Ono,1 Hiroshi Fujiwara*,1 
Kousho Wakae,2 Masamichi Muramatsu∗,2 Koichi 
Kitamura.1 1Kanazawa University, Kanazawa City, Japan; 
2National Institute of Infectious Diseases, Tokyo, Japan.

F-202 Toward Stem Cell Therapy of Premature Ovarian Failure 
(POF): Human Bone Marrow Mesenchymal Stem Cells 
Restore Endometrial Structure in Chemotherapy 
Induced POF Mouse Model

Alshimaa Aboalsoud,1,2 Hang-soo Park,1 Lale Bakir,1 
Sahar Esfandyari,1,3 Rishi Man Chugh,1 Amro 
Elsharoud,1 Mara Ulin,1 Ayman Al-Hendy.1 1UIC, 
Chicago, IL, United States; 2Tanta University Faculty of 
Medicine, Tanta, Egypt; 3Tehran University of Medical 
science, Tehran, Iran, Islamic Republic of.

F-203 IL-33 and ST2 Expression in Murine Female 
Reproductive Tract.

Valerie O’Besso†, Barry E Perlman†, Salma Begum, 
Sara S Morelli, Aimee M Beaulieu*, Nataki C Douglas∗. 
Rutgers-NJMS, Newark, NJ, United States.

F-204 Preeclampsia in Oocyte Donation Pregnancies is 
Related to the Number of Fetal-Maternal HLA Class II 
Mismatches

Marie-Louise P. van der Hoorn, Kim van Bentem†, 
Manon Bos†, Carin van der Keur, Simone Brand-Schaaf, 
Geert W. Haasnoot, Dave Roelen*, Michael Eikmans∗, 
Sebastiaan Heidt∗, Frans H.J. Claas∗, Lisa E.E.L.O. 
Lashley∗. Leiden University Medical Center, Leiden, 
Netherlands.

F-205 Impact of Bisphenol-F on Early Mouse Embryo 
Development.

Kaitlin McGrail†,1 Maya Barsky†,2 Janet Bruno-Gaston†,2 
Blesson Chellakkan Selvaneson.2 1Louisiana State 
University Health Sciences Center, Baton Rouge, LA, 
United States; 2Baylor College of Medicine, Houston, TX, 
United States.

F-206 Toll-like Receptor Expression, Function and Regulation 
in ILC3s During Murine and Human Pregnancies.

Kristin Hartmann†, Damián Muzzio, Rebekka Einenkel, 
Theresa Meiner, Meike Hofer, Jens Ehrhardt, Marek 
Zygmunt*. University Medicine Greifswald, Greifswald, 
Germany.

F-207 Expressions and Effects of Phoenixin and Its Receptor 
GPR173 During the Human Menstrual Cycle

Xuan Phuoc Nguyen†,1 Tomoko Nakamura*,1 Satoko 
Osuka∗,1,2 Bayasula Bayasula∗,1 Ayako Muraoka†,1 
Shotaro Hayashi†,1 Natsuki Nakanishi†,1 Yukiyo 
Kasahara†,1 Tomohiko Murase∗,1 Maki Goto∗,1 Akira 
Iwase∗,3 Fumitaka Kikkawa∗.1 1Nagoya University 
Graduate School of Medicine, Nagoya, Japan; 2Nagoya 
University Hospital, Nagoya, Japan; 3Gunma University 
Graduate School of Medicine, Gunma, Japan.

F-208 High-Fat Diet is Associated with Ovulatory Defects 
Regardless of the Development of Obesity

Natalie M Hohos†, Emily M Elliott, Malgorzata E. 
Skaznik-Wikiel*. University of Colorado School of 
Medicine, Aurora, CO, United States.

F-209 Mercury Disturb Reproductive Functions of Primary 
Endometrial Stromal Cells (ESC).

Roberto Gonzalez-Martin†,1 Andrea Palomar†,2 
Silvia Pérez-Debén†,1 Alicia Quiñonero,1 Francisco 
Domínguez*.2 1IVI Foundation-RMA Global, Valencia, 
Spain; 2IIS La Fe - IVI Foundation, Valencia, Spain.

F-210 Mechanical and Signaling Mechanisms That Guide Pre-
implantation Embryo Movement

Diana Flores†,1,2 Manoj Madhavan†,1,2 Savannah 
Wright†,1,2 Ripla Arora*.1,2 1Michigan State University, 
East Lansing, MI, United States; 2Institute for 
Quantitative Health Science and Engineering, East 
Lansing, MI, United States.

F-211 Metabolic Imaging of Cumulus Cells.
Marta Venturas†,1,2 Kishlay Kumar†,3 Xingbo 
Yang†,1 Dagan Wells,3 Catherine Racowsky,4 Dan 
J Needleman*.1 1Harvard University, Cambridge, 
MA, United States; 2UAB, Barcelona, Spain; 3Oxford 
University, Oxford, United Kingdom; 4Brigham & 
Women’s Hospital and Harvard Medical School, Boston, 
MA, United States.

F-212 Primary Follicles Suppress the Growth of Primordial 
Follicles

Wei Wei†,1 Kouji Komatsu*,2 Tomohiko Murase,1 Reina 
Sonehara†,1 Natsuki Miyake†,1 Mayuko Murakami†,1 
Umida Ganieva†,1 Bayasula Bayasula,1 Sayako 
Yoshita†,1 Ayako Muraoka†,1 Shotaro Hayashi†,1 Natsuki 
Nakanishi†,1 Yukiyo Kasahara†,1 Nobuyoshi Takasaki∗,1 
Tomoko Nakamura∗,1 Satoko Osuka∗,1 Maki Goto∗,1 
Fumitaka Kikkawa∗.1 1Nagoya University, Nagoya, 
Japan; 2Aichi Medical University, Nagakute, Japan.

F-213 Inflammatory Pathways and the Production of 
Prostaglandins in a Model of Maternal Fetal Crosstalk

Fatema B Almughlliq†,1 Hassendrini N Peiris,2 Yong 
qin Koh,1 Kanchan Vaswani,2 Eman Mosaad,2 Olivia 
Holland,2 Renuka Sekar,3 Akwasi Amoako,3 Sailesh 
Kumar.4 1University of Queensland, Brisbane, Australia; 
2Queensland University of Technology, Brisbane, 
Australia; 3Royal Brisbane and Women’s Hospital, 
Brisbane, Australia; 4Mater Health Services, Brisbane, 
Australia.

F-214 The Intersection of Hyperandrogenism and PCOS: The 
Hairy Details

Nepheli Raptis†, H Mandell†, L Grimm†, E Radley†, C 
Oso†, Z Pavlovic†, J Anderson†, R Jeelani*, A Beltsos∗. 
Vios Fertility Institute, Chicago, IL, United States.

F-215 Three-dimensional Evaluation of Oocytes in Murine 
Ovary Using a Tissue Clearing Method

Kyosuke Kagami†, Takashi Iizuka*, Matsumoto Takeo†, 
Takeshi Obata∗, Ayumi Matsuoka†, Hosono Takashi†, 
Yohei Shinmyo∗, Hiroshi Kawasaki∗, Fujiwara Hiroshi∗. 
Kanazawa University, Kanazawa City, Japan.

EPIDEMIOLOGY, POPULATION HEALTH & 
GLOBAL HEALTH

F-216 Gestational Diabetes Mellitus and Placental DNA 
Methylation in the Rhode Island Child and Health Study.

Corina Lesseur†,1 Amber Burt†,2 Jia Chen*,1 Carmen J 
Marsit∗.2 1Icahn School of Medicine at Mount Sinai, New 
York, NY, United States; 2Emory University, Atlanta, GA, 
United States.

F-217 Temporal Trends in Cardiomyopathy Among Women of 
Childbearing Ages

Darios Getahun,1 Zimin Zhuang,1 Michael J Fassett*.2 
1Kaiser Permanente Southern California, Pasadena, CA, 
United States; 2Kaiser Permanente West Los Angeles 
Medical Center, Los Angeles, CA, United States.

F-218 Severe Obstetric Morbidity in Gestational Carrier 
Pregnancies: A Population Based Study

Kate Swanson†,1 Joseph M Letourneau,2 Brett D 
Einerson*.2,3 1University of California, San Francisco, 
San Francisco, CA, United States; 2University of Utah, 
Salt Lake City, UT, United States; 3Intermountain Health 
Care, Murray, UT, United States.
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F-219 Placental Adaptations to Maternal HIV-infection and ART 
Influence Infant Outcomes

Marina White†,1 Eleanor Duffley†,1 David Grynspan,2 
Shannon Bainbridge,3 Felicia Molokoane,4 Theresa 
Rossouw,4 Ute Feucht,4 Kristin Connor*.1 1CarletonU, 
Ottawa, ON, Canada; 2Children’s Hospital of Eastern 
Ontario, Ottawa, ON, Canada; 3UOttawa, Ottawa, ON, 
Canada; 4UPretoria, Pretoria, South Africa.

F-220 Comparison of Cause of Maternal Death Between 
Countries in the Community Level Interventions for Pre-
Eclampsia Trial

Annet Aukes*,1 Kristina Arion†,1 Sumedha Sharma†,1 
Tang Lee∗,1 Jing Li∗,1 Jeffrey Bone†,1 Beth Payne†,1 
Marianne Vidler∗,1 Zulfiqar Bhutta∗,2 Peter von 
Dadelszen∗,1,3 Laura Magee∗,1,3 CLIP Trials Working 
Group. 1University of British Columbia, Vancouver, BC, 
Canada; 2University of Toronto, Vancouver, ON, Canada; 
3King’s College, London, United Kingdom.

F-221 Informatics Ascertainment of Elevated Blood Pressures 
in Pregnancy versus Billing Code Diagnoses.

Jessica Spiegelman†, Fernanda C.G. Polubriaginof, 
Alexander M Friedman*. Columbia University Irving 
Medical Center, New York, NY, United States.

F-222 Higher Neighborhood Eviction Rates in Urban Centers 
are Associated with Lower Birthweight Percentile and 
Earlier Gestational Age at Delivery

Britney P Smart,1 Alexa Freedman,2 Lauren Keenan-
Devlin,1 William Grobman,3 Hyagriv Simham,4 Pathik 
Wadhwa,5 Claudia Buss,6 Sonja Entringer,6 Greg 
Miller,2 Ann Borders.7 1NorthShore Univ HealthSystem, 
Evanston, IL, United States; 2Northwestern Univ, 
Evanston, IL, United States; 3Northwestern Univ 
Feinberg School of Medicine, Evanston, IL, United 
States; 4Univ of Pittsburgh School of Medicine, 
Pittsburgh, PA, United States; 5Univ of California Irvine, 
Irvine, CA, United States; 6Charite, Berlin, Germany; 
7NorthShore Univ HealthSystem, Wilmette, IL, United 
States.

F-223 Marijuana Legalization in Colorado and Population-
based Birth Outcomes

Torri D. Metz,1 Amanda A. Allshouse,1 Mayi Gnofam,2 
Michelle Debbink,1 Elaine H. Stickrath,3 Robert M. 
Silver*.1 1University of Utah Health, Salt Lake City, UT, 
United States; 2Maison Blanche’s Hospital, Champagne-
Ardenne, France; 3Denver Health and Hospital Authority, 
Denver, CO, United States.

F-224 Does Public Reporting Provide an Incomplete Picture 
of Success Rates of In Vitro Fertilization in the United 
States? Optional Reporting is Associated with Lower 
Cancelling Rates but Higher Cycle Success Compared 
to Mandatory Reporting

Thanh Ha Bao Luu†,1 Liesl Nel-Themaat,1 Tracy 
Truong,2 Alex J Polotsky*.1 1U of Colorado, Aurora, CO, 
United States; 2Duke, Durham, NC, United States.

F-225 Testing the Twin Testosterone Transfer Hypothesis: 
Intergenerational Analysis of 317 Twins Born in 
Aberdeen, Scotland

Chiara Talia†, Edwin-Amalraj Raja, Sohinee 
Bhattacharya, Paul A Fowler*. University of Aberdeen, 
Aberdeen, United Kingdom.

F-226 The Acceptability of a Patient Centered Care Approach 
to Reduce Maternal and Infant Mortality in Bafoussam 
Region, Cameroon

Mike Brady*,1 Pooja Doehrman∗,2 Thomas Egbe∗,3 
Ngaha Augustin∗,3 Tatong M Thierry∗,3 Chinwe 
Echeazu†,1 Celeste Bailey†.1 1Creighton University – 
Arizona Health Education Alliance, Phoenix, AZ, United 
States; 2University of Arizona College of Medicine, 
Phoenix, AZ, United States; 3University of Buea, 
Bafoussam, Cameroon.
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9:00 AM - 10:30 AM Poster

BASIC PARTURITION, PREMATURITY
S-001 Role of Intra-amniotic Sludge at Examination-indicated 

Cerclage
Maria Andrikopoulou†, Joy Vink*, Sbaa Syeda†, 
Stephanie Purisch∗, Chia-Ling Nhan-Chang∗, Cynthia 
Gyamfi-Bannerman∗. Columbia Irving Medical Center, 
New York, NY, United States.

S-002 Role of Intra-amniotic Sludge at Ultrasound Indicated 
Cerclage

Maria Andrikopoulou†, Joy Vink*, Syeda Sbaa†, 
Stephanie Purisch∗, Chia-Ling Nhan-Chang∗, Cynthia 
Gyamfi-Bannerman∗. Columbia University Irving Medical 
Center, New York, NY, United States.

S-003 Biological Age Across Pregnancy is Associated with 
Gestational Age and Prenatal Stress.

Eva E Lancaster†, Dana M Lapato†, Colleen Jackson-
Cook*, Jerome F Strauss III∗, Roxann Roberson-Nay∗, 
Timothy P York∗. Virginia Commonwealth University, 
Richmond, VA, United States.

S-004 Multiomic Analysis of Human Myometrium Uncovers 
New Insights Into Regulatory Mechanisms of Labor and 
Uterine Atony

Jinghua Gu*,1 Jacob Cardenas∗,1 Uthra Balaji∗,1 Emily 
Spurgen†,2 Katherine Whitty†,2 Shannon Miller†,2 Megan 
Mohrman†,2 Ruth Word∗,3 Jack Alfred Stecher∗.2 1Baylor 
Scott & White Research Institute, Dallas, TX, United 
States; 2Baylor University Medical Center, Dallas, TX, 
United States; 3UT Southwestern Medical Center, Dallas, 
TX, United States.

S-005 Characterizing the Inflammatory Response to Cell-free 
Fetal DNA

Nazanin Yeganeh Kazemi†, Shari Sutor, Wendy Nevala, 
Elizabeth Enninga*, Svetomir Markovic∗. Mayo Clinic, 
Rochester, MN, United States.

S-006 MicroRNA Signatures in Idiopathic Spontaneous Birth
Heather Brockway, Louis Muglia, Helen Jones*. 
Cincinnati Childrens Hospital Medical Center, Cincinnati, 
OH, United States.

S-007 Is There a Threshold of Inflammation Needed to Trigger 
Preterm Labor?

M Cappelletti†,1 P Presicce†,1 F Ma†,1 P 
Senthamaraikannan†,2 L Miller*,3 M Pellegrini∗,4 A 
Jobe∗,2 S Divanovic∗,2 SS Way∗,2 C Chougnet∗,2 S 
Kallapur∗.1 1UCLA, Los Angeles, CA, United States; 
2Cincinnati Children’s Hospital Research Foundation, 
Cincinnati, OH, United States; 3UCD, Davis, CA, United 
States; 4University of California Los Angeles, Los 
Angeles, CA, United States.

S-008 The Effects of Connexin 43 S-nitrosation on Myometrial 
Quiescence

Scott D Barnett†,1 Hazik Asif,1 Coral Gramelspacher,2 
Jennifer Burnham,2 Irene Richardson,2 Veronica Arinze,2 
Iain L.O. Buxton*.1 1University of Nevada, Reno School 
of Medicine, Reno, NV, United States; 2University of 
Nevada, Reno, Reno, NV, United States.

S-009 Gardnerella Vaginialis is Associated with Increased 
Tryptophan Metabolism in the Cervicovaginal Space: A 
Potential Role for Microbial Metabolites in Spontaneous 
Preterm Birth.

Kristin D Gerson†, Clare McCarthy, Heather H Burris, 
Michal A Elovitz*. University of Pennsylvania Perelman 
School of Medicine, Philadelphia, PA, United States.

S-010 Vaginal Administration of Lipopolysaccharide Can 
Cause Clinical Preterm Birth in the Mouse

Hasumi Tomita†, Masatoshi Saito*, Kenji Tsuiji∗, Nobuo 
Yaegashi∗. Tohoku University Graduate School of 
Medicine, Sendai, Japan.

S-011 Macrophage Morphology in Progesterone Regulation of 
Cervix Ripening at Term and with Preterm Birth

Steven M. Yellon*, Olivia G Beck, Michael A Kirby. Loma 
Linda University, Loma Linda, CA, United States.

S-012 α-Lipoic Acid Blocks the GM-CSF Induced Protease/
Anti-protease Spectrum Associated with Fetal 
Membrane(FM) Weakening In-vitro; Comparison with 
This Spectrum in the Weak Zone of Naturally Delivered 
FM.

R Moore, R Katri*, D Kumar∗, B Mercer∗, J Moore∗. 
Case Western Reserve University, Cleveland, OH, 
United States.

S-013 Replicated Umbilical Cord Blood DNA Methylation Loci 
Associated with Gestational Age at Birth

Timothy P York*,1 Shawn J Latendresse,2 Colleen 
Jackson-Cook,1 Dana M Lapato,1 Moyer Sara,1 Wolen R 
Aaron,3 Roxann Roberson-Nay,1 Elizabeth K Do,1 Susan 
K Murphy,4 Catherine Hoyo,5 Bernard F Fuemmeler,1 
Jerome F Strauss III.1 1Virginia Commonwealth 
University, Richmond, VA, United States; 2Baylor 
University, Waco, TX, United States; 3University of 
Tennessee Health Science Center, Memphis, TN, United 
States; 4Duke University Medical Center, Richmond, 
VA, United States; 5North Carolina State University, 
Richmond, VA, United States.

S-014 Combination Viral Infection and Bacterial LPS Dampens 
Human Fetal Membrane Antiviral Responses

Julie A Potter,1 Mancy Tong,1 Gil Mor,2 Vikki M 
Abrahams*.1 1Yale University, New Haven, CT, United 
States; 2Wayne State University, Detroit, MI, United 
States.

S-015 Uterine Stimulation Index: A Promising Technique for 
Personalized Use of Oxytocin.

Ponnila S Marinescu†,1 Roger C Young,2 David A Adair,3 
Braxton Hern,3 Evelina Galas,3 Eva K Pressman,1 Neil 
S Seligman*.1 1University of Rochester, Rochester, NY, 
United States; 2PreTel, Inc., Chattanooga, TN, United 
States; 3University of Tennessee College of Medicine, 
Chattanooga, TN, United States.

S-016 Infection and Pregnancy Alter the Murine Transcriptome 
in an Organ-specific Manner

Kenichiro Motomura†,1 Roberto Romero,2 Adi L Tarca,1 
Marcia Arenas-Hernandez†,1 Gaurav Bhatti†,1 Rebecca 
Slutsky†,3 Chaur-Dong Hsu,1 Nardhy Gomez-Lopez*.1 
1Wayne State University SOM, Detroit, MI, United 
States; 2Perinatology Research Branch, NICHD, Detroit, 
MI, United States; 3Perinatology Research Branch, 
Detroit, MI, United States.

S-017 Targeting Chemokine Response by Broad-Spectrum 
Chemokine Inhibitor Prevents Trans-endothelial 
Migration of Primary Human Leukocytes.

Adam J Boros-Rausch†,1,2 Caroline E Dunk,2 Anna 
Dorogin,2 Kristina Adams Waldorf,3 Oksana P 
Shynlova*,2,1,4 Stephen J Lye∗.2,1,4 1The University 
of Toronto, Department of Physiology, Toronto, ON, 
Canada; 2The Lunenfeld-Tanenbaum Research Institute, 
Mount Sinai Hospital, Toronto, ON, Canada; 3The 
University of Washington, Department of Obstetrics 
& Gynecology, Washington, WA, United States; 4The 
University of Toronto, Department of Obstetrics & 
Gynecology, Toronto, ON, Canada.
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S-018 Gardnerella Vaginalis, but not Lactobacillus Crispatus, 
Disrupts Cervical and Vaginal Epithelial Cell Function: 
Elucidating Cervicovaginal Host-microbiome 
Interactions

Lauren Anton, Yusra Gimie, Amy Brown, Kristin Gerson, 
Michal Elovitz*. University of Pennsylvania, Philadelphia, 
PA, United States.

S-019 Gardnerella Vaginalis and Mobiluncus Mulieris Alter 
Vaginal Epithelial Cell Function Through Immune-
mediated Mechanisms

Lauren Anton, Anissa Saylany, Amy Brown, Kristin 
Gerson, Michal Elovitz*. University of Pennsylvania, 
Philadelphia, PA, United States.

S-020 Investigating Differential Effects of Interpregnancy 
Interval on Pregnancy Complications by Country 
Developmental Status.

Caitlyn E Flint†,1 Jasmine M De Giovanni,1 Jason 
Phung,1,2,3 Craig E Pennell*.1,2,3 1University of Newcastle, 
New South Wales, Australia; 2Hunter Medical Research 
Institute, New South Wales, Australia; 3John Hunter 
Hospital, New South Wales, Australia.

S-021 Identification of LncRNA Variants of the Sarcomere-
Desmosomethat is Associated with Premature Utero-
Contraction in Spontaneous Preterm Labor

Jie Wang,1 Ju Weina,2 Nanbert Zhong*.2 1Hainan 
Provential Center for Maternal and Children’s Health, 
Haikou, China; 2New York State Institute for Basic 
Research in Developmental Disabilities, Staten Island, 
NY, United States.

S-022 Latency Period and Outcomes after Periviable Preterm 
Premature Rupture of Membranes.

Nigel Madden†, Noelle Breslin, Caity Baptiste, Russell 
Miller, Joy Vink, Cynthia Gyamfi-Bannerman. NYP-
CUMC, New York, NY, United States.

S-023 Cytotrophoblasts Suppress Inflammation Through 
Direct Contact with Macrophages

Alison J Eastman†, Amanda Jones, Erin Vrana, Lisa M 
Rogers, Kevin G Osteen, David M Aronoff*. Vanderbilt 
University, Nashville, TN, United States.

S-024 Heat Shock Protein B1 Preferentially Associates with 
Vasodilator-Stimulated Phosphoprotein and Actin at 
Focal Adhesions Within Myometrial Cells

Daniel J. MacPhee*, Ayomikun O Olaloku. University of 
Saskatchewan, Saskatoon, SK, Canada.

S-025 Evaluation of the Anti-inflammatory Effects of Sytrinol 
and Other Nutraceuticals in Human Primary Trophoblast 
Culture

Tina L Barrow†, Shaofu Li, Jeffrey A. Keelan*. University 
of Western Australia, Perth, Australia.

S-026 Three-Dimensional Noninvasive Electromyometrial 
Imaging (EMMI) of Uterine Contractions - Geometry 
Registration

Hui Wang†,1,2 Zichao Wen,2 Wenjie Wu,1,2 Zulfia Kisrieva-
Ware,2 Robert C. McKinstry,2 Pamela K. Woodard,2,1 
George A. Macones,3 Alan L. Schwartz,2 Philip 
Cuculich,2 Alison G. Cahill,3 Yong Wang.2,1 1Washington 
University in St. Louis, Saint Louis, MO, United States; 
2Washington University in St. Louis, School of Medicine, 
Saint Louis, MO, United States; 3University of Texas at 
Austin, Austin, TX, United States.

GYNECOLOGY
S-027 Dysregulation of the Eutopic Endometrial Transcriptome 

in Nonhuman Primates: Impact of Endometriosis in 
Presence of High Fat Diet and/or Hyperandrogenemia.

Cecily Bishop,1 Fangzhou Luo,1 Lina Gao,2 Suzanne 
Fei,1 Ov Slayden*.1 1Oregon National Primate Research 
Center, Beaverton, OR, United States; 2Oregon Health & 
Science University, Portland, OR, United States.

S-028 The Use of an Organoid Model for Studying Epithelial-
Stromal Interactions in Endometriotic Lesion 
Development

Yong Song†,1 Gregory W Burns,1 Niraj R Joshi,1 M. 
Ariadna Ochoa-Bernal,1 J. Julie Kim,2 Ripla Arora,1 
Ronald L Chandler,1 Asgerally T Fazleabas.1 1Michigan 
State University, Grand Rapids, MI, United States; 
2Northwestern University, Chicago, IL, United States.

S-029 The Kinase Inhibitor Nintedanib Regulates Multiple Key 
Targets of Inflammation, Fibrosis, and Angiogenesis 
Involved in Uterine Fibroid Pathogenesis

Md Soriful Islam, Sadia Afrin, Christina N Cordeiro 
Mitchell, Mostafa Borahay, James H Segars*. Johns 
Hopkins University, School of Medicine, Baltimore, MD, 
United States.

S-030 Detection of Lipopolysaccharide in the Uterosacral 
Ligament of Pelvic Organ Prolapse Surgical Patients: 
Correspondence with Tissue Inflammation

Joshua Johnson, David Orlicky, Elise S Bales, Lauren 
Rascoff, Jaime S Arruda, T.Rajendra Kumar, Marsha 
K Guess, Kathleen A Connell*. University of Colorado 
School of Medicine, Aurora, CO, United States.

S-031 The Effect of Peritoneal Fluid-Derived Exosomes From 
Endometriosis Patients on Mesothelial Cells.

Kayla Y Li†,1 Kavita S Subramaniam,1 Hannah M Nazri,1 
Thomas T Tapmeier,1 Krina T Zondervan,1,2 Christian M 
Becker*.1 1University of Oxford, Oxford, United Kingdom; 
2Wellcome Centre for Human Genetics, Oxford, United 
Kingdom.

S-032 Discovery of Novel Molecular Mechanisms Underlying 
the Pathophysiology of Uterine Fibroids and Associated 
Heavy Menstrual Bleeding

Chen-Yi Wang,1 Marina Maritati,1 Darragh P O´Brien,1 
Kavita S Subramaniam,1 Adam Cribbs†,1 Jessica 
Malzahn,1 Thomas M Zollner,2 Bianca De Leo,2 Maik 
Obendorf,2 Joerg Mueller,2 Martin Fritsch,2 Benedikt M 
Kessler,1 Krina T Zondervan,1 Adrian Harris,1 Christian M 
Becker,1 Udo Oppermann,1 Martin Philpott*.1 1University 
of Oxford, Oxford, United Kingdom; 2Bayer AG, Berlin, 
Germany.

S-033 The Hippo Pathway Transcription Coactivator Yes-
associated Protein 1 Inhibits Endometriosis Stromal Cell 
Invasion Through Repression of Estrogen Receptor β

Pei-Li Wu, Cheng Zeng, Zhao-Tong Dong, Xin Li, Ying-
Fang Zhou, Qing Xue. Peking University First Hospital, 
Beijing, China.

S-034 Increased Pro-Inflammatory Signaling of Stem Cells 
Correlating with the Phenotype of Uterine Fibroids.

Hoda ElHossiny Elkafas†,1,2 Mohamed Ahmed 
ALI†,1,3 Lauren Prusinski Fernung†,4 Sribalasubashini 
Muralimanoharan†,5 Hailian Shen†,5 Thomas G. Boyer*,5 
Nahed Ismail∗,1 Ayman Al-Hendy∗,1 Qiwei Yang∗.6 
1University of Illinois at Chicago, Chicago, IL, United 
States; 2The National Organization for Drug Control 
and Research (NODCAR), Cairo, Egypt; 3Faculty of 
Pharmacy, Ain Shams University, Cairo, Egypt; 4Augusta 
university, Augusta, GA, United States; 5University 
of Texas Health Science Center at San Antonio, San 
Antonio, TX, United States; 6University of Texas Health 
Science Center at San Antonio, Chicago, IL, United 
States.
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S-035 Increased CXCL12 Expression in Endometrium of 
Women with Abnormal Uterine Bleeding is Post-
transcriptionally Mediated via miR-23b

Warren B. Nothnick, Amanda Graham. University of 
Kansas Medical Center, Kansas City, KS, United States.

S-036 Characterization of PIEZO1 and HAND2 in 
Endometriosis in Rhesus Macaque.

Fangzhou Luo, Ov D Slayden*. Oregon Health and 
Science University, Beaverton, OR, United States.

S-037 Inducing Infection in a Fallopian Tube Organoid Model
Bo Yu,1 Rochelle Bergantinos,1 Clement Taylor,2 Susan 
Strenk,2 Elizabeth Swisher,1 David Fredricks.2 1University 
of Washington, Seattle, WA, United States; 2Fred Hutch 
Cancer Research Center, Seattle, WA, United States.

S-038 Adenomyosis is Associated with Patient-reported 
Recurrent Endometriosis

Peter A.W. Rogers,1 Dorothy A Machalek,2 Jane Girline,3 
Jacqueline Donoghue,1 Uri Dior,4 Martin Healey,2 Sarah J 
Holdsworth-Carson.1 1University of Melbourne, Parkville, 
Australia; 2Royal Women’s Hospital, Parkville, Australia; 
3University of Otago, Dunedin, New Zealand; 4Hadassah 
Medical Center, Jerusalem, Israel.

S-039 Downstream Signaling Cascades via CXCR4 and CXCR7 
are Elevated in Leiomyoma Cells vs Myometrial Cells. A 
Mouse Model of Disease.

Graciela Krikun*, Carmen J Booth∗. Yale University, New 
Haven, CT, United States.

S-040 Using Nuclear Magnetic Resonance Metabolomics as a 
Non-invasive Way of Diagnosing Endometriosis

Nicola Tempest†,1 Amy Whelan†,2 Marie Phelan*,2 
Dharani Hapangama∗.1 1Liverpool Women`s Hospital, 
University of Liverpool, Liverpool, United Kingdom; 
2University of Liverpool, Liverpool, United Kingdom.

S-041 The G Protein-coupled Receptor 55 (GPR55) as Putative 
Target for the Treatment of Endometriosis

Frank Sacher*,1 Gernot Langer∗,1 Bernd Bojahr∗,2 Martin 
Fritsch∗,1 René Wenzl∗,3 Thomas M Zollner∗,1 Maik 
Obendorf∗,1 Jens Nagel∗.1 1Bayer AG, Berlin, Germany; 
2MIC, Berlin, Germany; 3Medical University of Vienna, 
Vienna, Austria.

S-042 Cardiovascular Risks Factors and Uterine Leiomyoma: 
Is There an Association?

Pinard Vanessa, Cassandra Charles, Fadi Yacoub, 
Shukla Minakshi, Anthony Filipovic, Ozgul Muneyyirci-
Delale. SUNY Downstate Health Sciences University, 
Brooklyn, NY, United States.

S-043 The Immunopathogenesis of Ovarian Teratoma-
associated NMDAR-Antibody Encephalitis: Mechanisms 
of B Cell Immunoreactions Inform a Rational Approach 
to Gynaecologic Operative Management.

Adam Al-Diwani†, Ruby Harrison, Adam Handel, Sarosh 
R Irani*. University of Oxford, Oxford, United Kingdom.

S-044 Determining the True Background Rate of Endometriosis 
and if Diagnosis Preoperatively Can be Made, in a Low 
Risk Population, Utilising a Questionnaire.

Nicola Tempest†,1 Amy Whelan†,2 Marie Phelan*,2 
Dharani Hapangama∗.1 1Liverpool Women`s Hospital, 
University of Liverpool, Liverpool, United Kingdom; 
2University of Liverpool, Liverpool, United Kingdom.

CLINICAL PERINATOLOGY
S-045 Diminishing Fetal Reserve is Quantifiable in Labor: 

Contextualized Interpretation Using Mom’s Statistics
Mark I. Evans*,1 David W Britt,2 Robert D Eden,2 Shara 
M Evans†,3 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; 
3Gillings School of Public Health, University of North 
Carolina at Chapel Hill, Hillsborough, NC, United States.

S-046 Adrenomedullin (ADM) Suppresses Insulin Secretion 
by Pancreatic β-cells through Endoplasmic Reticulum 
Stress

Yuanlin Dong, Simone Hernandez Ruano, Nicola van der 
Walt, Kathleen Pennington, Chandrasekhar Yallampalli. 
Baylor College of Medicine, Houston, TX, United States.

S-047 Predictors of Maternal and Neonatal Infection in Women 
with Intrapartum Fever

Heather Campbell*,1 Alyson Shinn,1 William Grobman,2 
Judith Chung,3 David Haas,4 Uma Reddy,5 Hyagriv 
Simhan,6 Robert Silver.1 1University of Utah, Salt Lake 
City, UT, United States; 2Northwestern University, 
Chicago, IL, United States; 3UC Irvine, Irvine, CA, United 
States; 4Indiana University, Indianapolis, IN, United 
States; 5Yale University, New Haven, CT, United States; 
6University of Pittsburgh, Pittsburgh, PA, United States.

S-048 Development and Validation of a Model to Predict 
Preterm Delivery Within Seven Days

Emily S Reiff,1,2 Xuehan Ren,2 Dipali Pandya,2 Sheng 
Luo,2 Brenna Hughes,2 Eric Jelovsek.2 1Brigham & 
Women’s Hospital, Boston, MA, United States; 2Duke 
University, Durham, NC, United States.

S-049 Racial and Ethnic Inequities in Cesarean Delivery in a 
Low-Risk Nulliparous Cohort

Michelle Debbink†, Eunice Kennedy Shriver NICHD 
Maternal-Fetal Medicine Units Network, Bethesda, MD, 
U.S.A.. University of Utah, Salt Lake City, UT, United 
States.

S-050 Evidence Based Protocol Decreases Time to Vaginal 
Delivery in Elective Inductions

Sunitha C Suresh†,1 Lauren Kucirka†,2 Danielle Chau†,2 
Megan Hadley†,2 Jeanne Sheffield*.2 1University of 
Chicago, Chicago, IL, United States; 2Johns Hopkins 
Hospital, Baltimore, MD, United States.

S-051 Outcomes for Women with Gestational Diabetes 
Diagnosed Prior to 20 Weeks Gestation

Rachel K. Harrison†, Meredith Cruz*, Alyssa Stiff†, 
Ashley Wong†, Anna Palatnik∗. Medical College of 
Wisconsin, Milwaukee, WI, United States.

S-052 Intrauterine Infection with Poor Perinatal Outcome: A 
20-year Regional Population-Based Study in Southern 
Japan.

Yuki Kodama, Koutarou Doi, Rie Yamashita, Tomoko 
Yamagichi†, Masatoki Kaneko, Hiroshi Sameshima, 
Tsuyomu Ikenoue. University of Miyazaki, Miyazaki, 
Japan.

S-053 Labour Induction in Women With Class III Obesity: A 
Single Center Experience

Shifana Lalani†, Rita Morassut†, Genevieve 
Eastabrook*, de Vrijer Barbra∗. Western University, 
London, ON, Canada.

S-054 Pregnancy and Delivery Outcomes in Solid Organ 
Transplant Recipients: A Modern Cohort.

Jenny Yang Mei†, Ophelia Yin†, Masaru Negi*, Yalda 
Afshar∗. UCLA, Los Angeles, CA, United States.
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S-055 Longitudinal Assessment of Exosomal SVATs in 
Preterm, Preeclampsia, andGestational Diabetes 
Mellitus

Nanbert Zhong*,1 Jing Pan†,2 Yong Wang∗,3 Weina 
Ju†.1 1New York State Institute for Basic Research in 
Developmental Disabilities, Staten Island, NY, United 
States; 2Southern Medical University, Guangzhou, 
China; 3Washington University School of Medicine, St. 
Louis, MO, United States.

S-056 Association Between Maternal Obesity and Perinatal 
Depressive Symptoms

Samantha de los Reyes†. University of Chicago/
NorthShore University Health Systems, Evanston, IL, 
United States.

S-057 Oxytocin Washout in Labor Induction
Preston Edge†,1 Ashley Battarbee,2 David Stamilio.3 
1University of North Carolina, Chapel Hill, NC, United 
States; 2University of Alabama Birmingham, Birmingham, 
AL, United States; 3Wake Forest Baptist Health, 
Winston-Salem, NC, United States.

S-058 “The Short Story Is That She Was Born”: A Longitudinal 
Analysis of Birth Experience Narratives in Women with 
and Without Persistent Postpartum Mood Disorders

Ashley Hesson†, Joanna Kountanis, Maria Muzik, 
Elizabeth Langen*. University of Michigan, Ann Arbor, 
MI, United States.

S-059 Does Maternal Progesterone Administration for 
Preterm Birth Prevention Modify the Risk of Neonatal 
Intraventricular Hemorrhage?

Daisy Leon-Martinez†, Jennifer Culhane, Lisbet S 
Lundsberg, Michelle Silasi, Uma M Reddy, Audrey 
A Merriam*. Yale University, New Haven, CT, United 
States.

S-060 Association Between Maternal Obesity and Perinatal 
Infectious Morbidity

Michael J. Fassett,1 Morgan R Peltier,2 Darios 
Getahun*.3 1Kaiser Permanente West Los Angeles 
Medical Center, Los Angeles, CA, United States; 2NYU 
Langone School of Medicine, New York, NY, United 
States; 3Kaiser Permanente Southern California, 
Pasadena, CA, United States.

S-061 Advanced Maternal Age and Obstetric Outcome.
Anna Maria Marconi*. University of Milano, Milano, Italy.

S-062 Have the Increases in Maternal Obesity, Diabetes and 
Fetal Macrosomia Impacted Fetal-Placental Size at Birth 
and Umbilical Cord Oxygen Values?

Bryan S. Richardson,1 Barbra de Vrijer,1 Hilary Brown,2 
Sheryl Choo,1 Larry Stitt,1 Timothy RH Regnault.1 
1Western University, London, ON, Canada; 2University of 
Toronto, London, ON, Canada.

S-063 Clinical Significance of Very Short Cervix Detection at 
Late Mid-Trimester Under Vaginal Progesterone.

Yossi Bart†,1 Shali Mazaki-Tovi,1 Anat Kalter,1 Edi 
Vaisbuch,2 Yifat Wiener,3 Boaz Weisz*.1 1Tel Hashomer, 
Ramat Gan, Israel; 2Kaplan, Rehovot, Israel; 3The 
Yitzhak Shamir Medical Center, Zerifin, Israel.

S-064 Evaluating Quality Metrics for Unexpected 
Complications in Newborns and Severe Maternal 
Mortality in Nulliparous Term Singleton Vertex Deliveries

Carole A McBride, Erin A Morris, Marjorie C Meyer*. 
University of Vermont College of Medicine, Burlington, 
VT, United States.

S-065 How Many Placenta Accreta Cases Have Preventable 
Uterine Scars?

Andrew S Quinn†, Kathy C Matthews†, Stephen T 
Chasen*. New York Presbyterian Weill Cornell, New 
York, NY, United States.

DEVELOPMENTAL PROGRAMMING
S-066 Maternal Microchimeric Cells Modulate Immune 

Development in Mice by Skewing Hematopoiesis Toward 
Myeloid Cell Lineages.

Christopher Urbschat†,1 Steven Schepanski,1 Emilia M. 
Solano,1 Ina A. Stelzer,2 Nicole Fischer,1 Malik Alawi,1 
Kristin Thiele,1 Petra Arck*.1 1University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany; 2Stanford 
University School of Medicine, Stanford, CA, United 
States.

S-067 Changes in Fetal Circulating MicroRNAs May Link 
Maternal Obesity to Altered Fetal Cardiac Function

Owen R Vaughan†, Andrew E Goodspeed, Carmen 
C Sucharov, Theresa L Powell, Thomas Jansson*. 
University of Colorado, Aurora, CO, United States.

S-068 Maternal Obesity is Associated with Sedentary Behavior, 
Increased Sleep Duration, and Heightened Obesity Risk 
in Female Offspring

Sezen Kislal†, William Jin, Claire Maesner, Andrea G 
Edlow. Massachusetts General Hospital, Boston, MA, 
United States.

S-069 A 9-day Fetal Leucine Infusion Increases Pancreatic Islet 
Size, Vascularity, and the Beta-cell Population; Insulin 
Secretion; and VEGFA and HGF Expression in Late 
Gestation Sheep

Brit H Boehmer†, Laura D Brown, Stephanie R 
Wesolowski, Paul J. Rozance*. University of Colorado 
School of Medicine, Aurora, CO, United States.

S-070 Maternal Obesity Increases Fetal Endothelial Cell 
Expression of the Glucocorticoid Receptor and 
Dexamethasone-mediated Upregulation of the Anti-
fibrinolytic gene SERPINE1

Eugenia Mata Greenwood*,1 Sara Solak,1 Olayemi 
Adeoye,1 Stephen P Ford,2 Peter W Nathanielsz.2 
1Loma Linda University, Loma Linda, CA, United States; 
2University of Wyoming, Laramie, WY, United States.

S-071 High Fat (HF) Diet Consumption by Offspring (F1) of 
Obese Mothers (MO) Constitutes a Second Hit on Male 
Rat Reproductive Function: Effects of (-)-Epicatechin 
(epi) Intervention

Guadalupe L Rodríguez-González†,1 Sergio De 
Los Santos†,2 Vega C Claudia†,1 Dayana Méndez-
Sánchez†,1 Roberto Chavira*,1 Luis A Reyes-Castro†,1 
Fernando Larrea∗,1 Patricia Canto∗,2 Ramón M Coral-
Vázquez∗,3 Peter W Nathanielsz∗,4 Elena Zambrano∗.1 
1Instituto Nacional de Ciencias Médicas y Nutrición 
Salvador Zubirán, Mexico City, Mexico; 2Universidad 
Nacional Autónoma de México, Mexico City, Mexico; 
3Instituto Politécnico Nacional, Mexico City, Mexico; 
4Univeristy of Wyoming, Laramie, WY, United States.

S-072 Uteroplacental Insufficiency Alters Cholesterol 
Metabolism Molecular Signature and Enzymatic 
Antioxidant System in Livers of Young Adult Guinea 
Pigs in a Sex-specific Manner.

Ousseynou Sarr, Katherine E Mathers, Christina 
Vanderboor, Lin Zhao, Timothy R.H. Regnault. Western 
University, London, ON, Canada.

S-073 Prenatal Glucocorticoid Exposure Alters MicroRNA 
Expression in Germ Cells of Adult Male Guinea 
Pig Offspring: Implications for Intergenerational 
Programming

Hirotaka Hamada†,1 Vasilis G Moisiadis,1 Andrea 
Constantinof,1 Alisa Kostaki,1 Stephen G Matthews*.1,1,2 
1University of Toronto, Toronto, ON, Canada; 2Sinai 
Health Systems, Toronto, ON, Canada.
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S-074 Defining the Role of the Hypothalamic Pituitary Adrenal 
Axis in the Relationship Between Fetal Growth and 
Adult Cardiometabolic Outcomes.

Wrivu N Martin†,1 Carol A Wang,1,2 Stephen J Lye,3 
Rebecca M Reynolds,4 Stephen G Matthews,3,5 Carly E 
McLaughlin,6 Christopher Oldmeadow,1,2 Roger Smith,1,2 
Craig E Pennell*.1,2 1University of Newcastle, New South 
Wales, Australia; 2Hunter Medical Research Institute, 
New South Wales, Australia; 3Lunenfeld-Tanenbaum 
Research Institute, Toronto, ON, Canada; 4University 
of Edinburgh, Edinburgh, United Kingdom; 5University 
of Toronto, Toronto, ON, Canada; 6Curtin University, 
Western Australia, Australia.

S-075 Integrated Transcriptomic and Metabolomic Analysis 
of Primate Fetal Liver and Skeletal Muscle of Maternal 
Nutrient Reduction and Maternal Obesity Reveal 
Extensive Dysregulation in Central Energy Metabolism

Biswapriya B Misra,1 Cun Li,2 Jeannie Chan,1 Sobha 
Puppala,1 Nathanielsz W Peter,2 Michael Olivier,1 Laura 
A Cox*.1 1Wake Forest School of Medicine, Winston 
Salem, NC, United States; 2University of Wyoming, 
Laramie, WY, United States.

S-076 Does Placental Histopathology Impact Fetal Placental 
Weight Ratio in Term Well Newborns?

Adwoa Nantwi,1 Sylvia Dygulski,2,3 Hannah Bromberg,2,3 
Ruchit Shah,2,4 Michael Joyce,2 Mehrin Jan,2,3 Serena 
Chen,2,3 Christine Chen,2,3 Jillamika Pongsachai,2,3 
Jennifer S Feng†,2,3,5 Joan Krickellas,2,3 Sadia F 
Chowdhury†,2,3,5 Beata Dygulska,3 Carolyn Salafia*.2,3,6 
1NYU CGPH, New York, NY, United States; 2Placental 
Analytics, New Rochelle, NY, United States; 3NYPBMH, 
Brooklyn, NY, United States; 4Institute for Basic 
Research, Staten Island, NY, United States; 5CUNY 
Hunter College, New York, NY, United States; 6Institute 
of Basic Research, Staten Island, NY, United States.

S-077 DNA Methylation in Cord Blood and Childhood 
Anthropometry at 3 Years of Age - An Analysis from the 
UPBEAT Study

Kathryn V Dalrymple†,1 Alicia Hadingham,1 Jordana 
Bell,1 Elie Antoun,2 Karen Lillycrop,2 Keith M Godfrey,2 
Lucilla Poston*.1 1King’s College London, London, United 
Kingdom; 2University of Southampton, Southampton, 
United Kingdom.

S-078 Conflicting Effects of Fetal Growth Restriction on Blood 
Pressure Between Human and Animal Offspring: A 
Systematic Review and Meta-analysis

Judith Kooiman†,1 Fieke Terstappen†,1 Lilian van 
Wagensveld†,1 Arie Franx,1 Kimberley E Wever,2 Tessa 
J Roseboom,3 Jaap A Joles,1 Hendrik Gremmels,1 Titia 
A Lely*.1 1University Medical Center Utrecht, Utrecht, 
Netherlands; 2Radboud University Medical Center, 
Nijmegen, Netherlands; 3Amsterdam University Medical 
Center, Amsterdam, Netherlands.

S-079 Validity of Three Methods for Assessing Body Fat in 
Offspring (F1) of Obese Rat in Programming-Aging 
Interactions Studies

Diana C Castro-Rodríguez†,1,2 Carlos A Ibañez,1 Jorge 
Uribe,1 Marta Menjivar,3 María de las Ángeles Granados-
Silvestre,3 Kenneth Gerow,4 Peter Nathanielsz,5 Elena 
Zambrano.1 1Instituto Nacional de Ciencias Médicas 
y Nutrición Salvador Zubirán, Mexico City, Mexico; 
2CONACYT-Cátedras, Mexico City, Mexico; 3Universidad 
Nacional Autónoma de México, Mexico City, Mexico; 
4University Wyoming, Laramie, WY, United States; 
5University of Wyoming, Laramie, WY, United States.

S-080 Immunohistochemical Protein Expression Profiling of 
Smoking Women’s Placentas

Mercedes Olaya-C*,1 Litzy Gisella Bermudez†,2 
Ithzayana Madariaga†,2 Maria Isabel Zuñiga†,1 Alejandra 
Canas∗,1 Olga Maria Niño†,1 Adriana Patricia Rojas∗.2 
1Pontificia Universidad Javeriana-Hospital Universitario 
San Ignacio, Bogota DC, Colombia; 2Pontificia 
Universidad Javeriana, Bogota DC, Colombia.

S-081 Early Childhood Growth in Autism Spectrum Disorders: 
A Case Control Study

Mehrin Jan,1,2 Serena Chen,1,2 Christine Chen,1,2 
Jillamika Pongsachai,1,2 Jennifer S Feng†,1,2,3 Joan 
Krickellas,1,2 Sadia F Chowdhury†,1,2,3 Adwoa Nantwi†,4 
Sylvia Dygulski,1,2 Hannah Bromberg,1,2 Ruchit Shah,5,1 
Michael Joyce,1 Beata Dygulska,2 Carolyn Salafia*.1,2,5 
1Placental Analytics, New Rochelle, NY, United States; 
2NYPBMH, Brooklyn, NY, United States; 3CUNY Hunter 
College, New York, NY, United States; 4NYU CGPH, 
New York, NY, United States; 5Institute for Basic 
Research, Staten Island, NY, United States.

FETUS
S-082 Impaired Autonomic Control of Heart Rate Variability 

During Acute Stress in the Chronically Hypoxic Fetus
N. Hafiz†,1 B. J Allison,2 N. Itani,2 K. J Botting,2 Y. Niu,2 
C. C Lees,1 C. J Shaw*,1 D. A. Giussani∗.2 1Imperial 
College London, London, United Kingdom; 2University of 
Cambridge, Cambridge, United Kingdom.

S-083 Early and Mid-Gestation Zika Virus (Zikv) Infection in 
the Olive Baboon (Papio anubis) Leads to Aberrant 
Formation of Fetal Cerebral Cortical Layers by Term 
Gestation.

Sunam Gurung†, Darlene Reuter, Marta Maxted, Ashley 
Martin, Molly Dubois, James F Papin, Dean A Myers*. 
OUHSC, Oklahoma City, OK, United States.

S-084 Intrauterine Hypoxia (HPX) Dysregulates Mitochondrial 
Respiratory Complex Expression and Activity in Fetal 
Guinea Pig (GP) Hearts.

Hong Song, Loren P. Thompson*. Univ. of Maryland 
SOM, Baltimore, MD, United States.

S-085 MAP4K4: Identification of a Novel Candidate Gene 
Using Prenatal Exome Sequencing Data and Functional 
Modeling in Zebrafish

Neeta L. Vora,1 John Griffin†,2 Kelly Gilmore,1 Julie K. 
Holsclaw†,2 Elizabeth Bhoj,3 Erica E. Davis*.4 1UNC-
Chapel Hill, Chapel Hill, NC, United States; 2Duke 
University, Durham, NC, United States; 3Children’s 
Hospital of Pennsylvania, Philidelphia, PA, United 
States; 4Northwestern University, Chicago, NC, United 
States.

S-086 Maternal Nutrient Restriction (MNR) in the Baboon 
Results in Fetal Hypoxia Prior to the Development of 
Fetal Growth Restriction (FGR)

Jenica H Kakadia†,1 Cun Li,2,3 Peter W Nathanielsz,2,3 
Thomas Jansson,4 Madhulika B Gupta*.1,5 1University 
of Western Ontario, London, ON, Canada; 2University 
of Wyoming, Laramie, WY, United States; 3Texas 
Biomedical Research Institute, San Antonio, TX, United 
States; 4University of Colorado Anschutz Medical 
Campus, Aurora, CO, United States; 5Children’s Health 
Research Institute, London, ON, Canada.

S-087 Syndecan-1 is Reduced in Fetal Growth Restriction and 
Cleaved by Matrix Metalloproteinases

Damanpreet Singh†,1,2 Teresa M MacDonald,1,3 Susan P 
Walker,1,3 Tess Cruickshank,1,2 Natalie J Hannan,1,2 Ping 
Cannon,1,2 Alesia Harper,1,2 Elizabeth Murray,1,2 Tuong-
Vi Nguyen,1,2 Stephen Tong,1,2 Tu’uhevaha J Kaitu’u-
Lino*.1 1University of Melbourne, Heidelberg, Australia; 
2Translational Obstetrics Group, Melbourne, Australia; 
3Mercy Perinatal, Melbourne, Australia.
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S-088 Non-invasive Biophysical and Epigenetic Biomarkers of 
Prenatal Stress in a Human Cohort: FELICITy Study.

Ritika Sharma†,1,2 Camilla Zelgert†,2 Peter 
Zimmermann†,2 Gabriela Berg*,3 Bibiana Fabre∗,3 Rory 
Wilson,1 Jennifer Kriebel,1 Melanie Waldenberger∗,1 
Martin G Frasch∗,4 Silvia M Lobmaier∗,2 Marta C 
Antonelli∗.5,2 1Helmholtz Zentrum, Munich, Germany; 
2Dept. of OBGYN, Munich, Germany; 3FFyB, Buenos 
Aires, Argentina; 4Dept. of OBGYN & CHDD, Seattle, 
WA, United States; 5IBCN, Buenos Aires, Argentina.

S-089 Maternal Hyperthyroidism Increases the Risk of Autism 
Spectrum Disorders in the Offspring.

Darios Getahun,1 Michael J Fassett,2 Vicki Y Chiu,1 
Morgan R Peltier.3 1Kaiser Permanente Southern 
California, Pasadena, CA, United States; 2Kaiser 
Permanente West Los Angeles Medical Center, Los 
Angeles, CA, United States; 3NYU-Long Island School of 
Medicine, Mineola, NY, United States.

S-090 Recurrent Pregnancy Loss: Is the Embryo Trying to Tell 
Us Something More?

Lauren Grimm†, Z Pavlovic†, J Anderson†, C Oso†, 
N Raptis†, E Radley†, H Mandell†, S Zimmerman*, A 
Cooper∗, R Jeelani∗, A Beltsos∗. Vios Fertility Institute, 
Chicago, IL, United States.

S-091 The Cardiac Adenosinergic System is Developmentally 
Regulated.

Lowell Davis, Samantha Louey, Sonnet S Jonker*. 
Oregon Health & Science University, Portland, OR, 
United States.

S-092 Ductus Venosus Reversed Flow and SIA Index in Severe 
Early-onset Intrauterine Growth Restriction.

Argoti S Pedro†, Jennifer Barr†, Patricia Goedecke, 
Giancarlo Mari*. UTHSC, Memphis, TN, United States.

S-093 Cost-effectiveness of Ultrasound at the Time of Non-
invasive Prenatal Genetic Screening

Ashley N Battarbee,1 Neeta L Vora,2 Emily Hardisty,2 
David M Stamilio*.3 1The University of Alabama at 
Birmingham, Birmingham, AL, United States; 2The 
University of North Carolina at Chapel Hill, Chapel Hill, 
NC, United States; 3Wake Forest School of Medicine, 
Winston-Salem, NC, United States.

S-094 Whole-exome Sequencing for Novel Pathogenic Genes 
Discovery in Prenatally Diagnosed Dextro-transposition 
of the Great Arteries

You Jung Han*,1 Lee Mi-Young∗,2 Hye-Sung Won∗,2 
Dong Hyun Cha∗,1 Youg Wook Jung∗,1 Ryu Hyun Mee∗.3 
1CHA Gangnam Medical Center, CHA University, Seoul, 
Korea, Republic of; 2University of Ulsan College of 
Medicine, Asan Medical Center, Seoul, Korea, Republic 
of; 3Bundang CHA Hospital, CHA University, Seongnam, 
Korea, Republic of.

S-095 Alterations in Fetal Ovine Cardiac Function and Gene 
Expression following Antenatal Steroid Exposure

Yusaku Kumagai†,1 Haruo Usuda*,2 Shinnichi Sato∗,1 
Takushi Hanita∗,1 Sean Carter†,2 Erin L. Fee†,2 Gabrielle 
C. Musk∗,3 Nobuo Yaegashi∗,1 Alan H. Jobe∗,4 John P. 
Newnham∗,2 Matthew W. Kemp∗,1,2 Masatoshi Saito∗.1,2 
1Tohoku University, Sendai, Japan; 2The University of 
Western Australia, Perth, Australia; 3Murdoch University, 
Perth, Australia; 4Cincinnati Children’s Hospital, 
Cincinnati, OK, United States.

GYNECOLOGIC ONCOLOGY
S-096 Frequent Elevation of ZNF313 and Its Cell Cycle-

Promoting Function in Human Cervical Cancer
Kyung-Do Ki*,1 Sungho Park∗.2 1Kyung Hee University 
Hospital at Gangdong, Seoul, Korea, Republic of; 
2Hallym University, Seoul, Korea, Republic of.

S-097 Inhibition of γ-secretase Decreases Notch Signaling in 
Leiomyosarcoma

Sofia Gabrilovich†, Salma Begun, Tracy Wu, Mark 
Einstein, Nataki Douglas, Jenna Marcus*. Rutgers New 
Jersey Medical School, Newark, NJ, United States.

S-098 Monomeric Myeloperoxidase: Potential Biomarker for 
Early Detection of Ovarian Cancer

Ghassan M. Saed,1,2 Xin Wang†,1 Amy K Harper†,1 
Robert T Morris*.2 1Wayne State University, Detroit, MI, 
United States; 2Karmanous cancer institute, Detroit, MI, 
United States.

MATERNAL HEALTH
S-099 Regulation of Mechanosensitive Piezo1 Channels in the 

Gestational Uterine Circulation.
Nga Ling Ko*,1 Maurizio Mandalà,2 George Osol.1 1The 
University of Vermont, Burlington, VT, United States; 
2University of Calabria, Cosenza, Italy.

S-100 MCP-1 (CCL2) Deficiency is Associated with Impaired 
Mesenteric Artery Post-partum Remodeling in Mice.

Kirtika Prakash†, Rebecca Fairchild, Nicole Bishop, 
Ann Howard, Kome Ekor†, Loredana Asarian†, Natalia 
Gokina, Elizabeth A Bonney*. University of Vermont, 
Burlington, VT, United States.

S-101 CBS-derived Endogenous H2S Contributes to Estradiol-
induced Pregnancy-dependent Uterine Artery Relaxation 
via Activation of BKCa Channels in Human Uterine 
Artery Smooth Muscle Cells

Yan Li†,1 Yihua Yang†,1 Sam Zhang†,1 Qianrong 
QI†,1 Jin Bai†,1 Ronald R. Magness*,2 Naoto Hoshi∗,1 
Dongbao Chen∗.1 1University of California, Irvine, CA, 
United States; 2University of South Florida, Tampa, FL, 
United States.

S-102 Impact of a Blended Periconception Lifestyle Care 
Approach Combining Face-to-Face Counseling with 
eHealth

Melissa van der Windt†,1 Rianne M.J.J. van der Kleij*,1,2 
Katinka M. Snoek†,1 Ramon H.M. Dykgraaf†,1 Joop S.E. 
Laven∗,1 Sam Schoenmakers∗,1 Régine P.M. Steegers-
Theunissen∗.1 1Erasmus MC, Rotterdam, Netherlands; 
2Leiden University Medical Center, Leiden, Netherlands.

S-103 Do Features of Severe Preterm Pre-eclampsia Correlate 
with Magnitude of Postnatal Cardiac Dysfunction?

Laura Ormesher†,1 Suzanne Higson,2 Heather Glossop,2 
Elizabeth Cottrell,1 Andrew Trafford,1 Matthew Luckie,2 
Ed Johnstone,1 Jenny Myers*.1 1The University of 
Manchester, Manchester, United Kingdom; 2Manchester 
University NHS Foundation Trust, Manchester, United 
Kingdom.

S-104 Preterm Birth in Chronic Toxoplasma Gondii Infection
Maureen Edith Groer*, Adetola Louis-Jacques∗, Samia 
Dutra†. University of South Florida, Tampa, FL, United 
States.

S-105 Zika Virus (Zikv) Infection at Early or Mid-Gestation 
Results in Persistent Uterine and Lymph Node Infection 
and Adverse Fetal CNS Pathology by Term Gestation in 
the Olive Baboon (Papio anubis).

Sunam Gurung†, Darlene Reuter, Marta Maxted, Krista 
Singleton, Molly Dubois, James F Papin, Dean A Myers*. 
OUHSC, Oklahoma City, OK, United States.

S-106 Women Who Develop Placental Underperfusion 
Show Evidence of a Procoagulant Phenotype Prior to 
Pregnancy

Carole A McBride, Maria C Bravo, Kelley C McLean, 
Thomas Orfeo, Kathleen E Brummel-Ziedins, Ira M 
Bernstein*. University of Vermont College of Medicine, 
Burlington, VT, United States.
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S-107 The Impact of the Mode of Conception on 
Periconceptional Maternal Cardiovascular Adaptation 
to Pregnancy: The Renin-Angiotensin-Aldosterone-
System.

Rosalieke E Wiegel†, Damiat Aoulad Fares†, A.H. Jan 
Danser*, Joop S.E. Laven∗, Sten P Willemsen∗, Eric A.P. 
Steegers∗, Régine P.M. Steegers-Theunissen∗. Erasmus 
MC, University Medical Center, Rotterdam, Netherlands.

S-108 Mediobasal Hypothalamic Gliosis in Pregnancy
Suchitra Chandrasekaran*, Susan Melhorn, Neha 
Krishnam†, Mary Webb, Hilary Gammill, Schur Ellen∗. 
University of Washington, Seattle, WA, United States.

S-109 Prediction Models for Pregnancy Complications Using 
Data Recordable on Smartphone Apps.

Yoshiki Tsunemoto,1 Takafumi Yamauchi,1 Daisuke Ochi,1 
Satsuki Kumatani,1 Satoshi Hiyama,1 Masao Nagasaki,2 
Junichi Sugawara*.3,4 1NTT DOCOMO, INC., Yokosuka, 
Japan; 2Kyoto University, Kyoto, Japan; 3Tohoku 
University, Sendai, Japan; 4Tohoku University Graduate 
School of Medicine, Sendai, Japan.

S-110 Circulating Placental Alkaline Phosphatase Correlates 
with Systemic Changes in Cardiovascular Function.

Maria Cristina Bravo, Carole McBride, Kathleen 
Brummel-Ziedins, Ira Bernstein. University of Vermont, 
Colchester, VT, United States.

S-111 Protective Role of Adrenomedullin Against Glucose 
Intolerance in Female Mice

Madhu Lata S. Chauhan,1 Ancizar Betancourt,1 Marta 
L Fiorotto,2 Mee Balakrishnan,1 Kathleen Pennington,1 
Simone Hernandez Ruano,1 Chandra Yallampalli.1 
1Baylor College of Medicine, Houston, TX, United States; 
2USDA/ARS Children’s Nutrition Research Center, 
Houston, TX, United States.

S-112 Testing the Water: Titration of Intrapartum Fluids and 
Postpartum Sequelae

A Smith†, A Allshouse*, J Bennion∗, H Campbell∗. 
University of Utah, Salt Lake City, UT, United States.

S-113 Rising Gestational Diabetes Mellitus: It’s Not Just About 
Maternal Obesity

Claire T. Roberts*, Shalem Leemaqz, Tanja Jankovic-
Karasoulos, Jessica Grieger, Dylan McCullough, Gustaaf 
Dekker. University of Adelaide, Adelaide, Australia.

S-114 Shock Index in Non-hypertensive and Hypertensive 
Pregnant Patients and its Relationship to Postpartum 
Hemorrhage after Vaginal Deliveries: A Pilot Study

Fatimah Z Fahimuddin†, Sanam Sidhu†, Lihong Mo†, 
Brian Morgan*. University of California, San Francisco-
Fresno, Fresno, CA, United States.

S-115 Ex Vivo Angiotensin II Responses in Human Omental 
Arteries From Normal Pregnant and Preeclamptic 
Women.

Floor Spaans, Sandra T Davidge, Christy-Lynn Cooke*. 
University of Alberta, Edmonton, AB, Canada.

PLACENTA
S-116 Lifelong Western Diet Exposure Impacts Upon the 

Vasculature of Placental Labyrinth at Mid-gestation in a 
Non-obese Guinea Pig Model

Takashi Hashimoto,1,2 Flavien Delhaes†,2 Karen Nygard,2 
Lanette J Friesen-Waldner,2 Charles A McKenzie,2,3,4 
Barbra de Vrijer,2,3,4 Bryan S Richardson,2,3,4 Patti Kiser,2 
Timothy RH Regnault*.2,3,4 1Kagoshima City Hospital, 
Kagoshima City, Japan; 2University of Western Ontario, 
London, ON, Canada; 3Children’s Health Research 
Institute, London, ON, Canada; 4Lawson Health 
Research Institute, London, ON, Canada.

S-117 Altered Levels of Decidual Macrophages, M2 
Macrophages, Regulatory T Cells, and T Cells in Fetal 
Growth Restriction and Stillbirth. 

Romy E Bezemer†, Mirthe H Schoots*, Albertus 
Timmer∗, Sicco A Scherjon∗, Jan Jaap H M Erwich∗, 
Harry van Goor∗, Sanne J Gordijn∗, Jelmer R Prins∗. 
University Medical Center Groningen, Groningen, 
Netherlands.

S-118 Differential Gene Expression Changes in the 
Comparison of Third Trimester Human Cytotrophoblast 
and Extravillous Trophoblast.

Sonia C. DaSilva-Arnold, Stacy Zamudio, Abdulla 
Al-Khan, Nicholas P. Illsley*. Hackensack University 
Medical Center, Hackensack, NJ, United States.

S-119 Genome-wide Characterization of DNA Methylation in 
Human Placental Cell Types

Victor Yuan†,1,2 Desmond Hui†,1 Yifan Yin†,1 Maria 
Penaherrera,1,2 Alexander G Beristain,1,2 Wendy P 
Robinson*.1,2 1BC Children’s Hospital Research Institute, 
Vancouver, BC, Canada; 2University of British Columbia, 
Vancouver, BC, Canada.

S-120 Insulin-like Growth Factor-2 Overexpression Alters 
Murine Placental Endocrine Capacity in a Sexually 
Dimorphic Manner.

Bethany Aykroyd†, Simon Tunster*, Amanda Sferruzzi-
Perri∗. University of Cambridge, Cambridge, United 
Kingdom.

S-121 SIRT1 Contributes for DHA Transport Across BeWo 
Cells

Jay S Mishra, Sari Hattis†, Marmin Mukhtarova†, Sri 
V Dangudubiyyam†, Sathish Kumar*. University of 
Wisconsin-Madison, Madison, WI, United States.

S-122 In Utero Exposure to Ralstonia Insidiosa Occurs During 
Normal Pregnancy and May Promote Tolerance

Sonam Verma†,1 Elaine Parker,1 Lindsay A Parnell,1 
Chetan S Joshi,1 Matthew J Wargo,2 Indira U. 
Mysorekar*.1 1Washington University SOM, St. Louis, 
MO, United States; 2University of Vermont Larner 
College of Medicine, Burlington, VT, United States.

S-123 Prenatal Phthalate Exposure is Associated With 
Changes to the Placental Transcriptome

Alison Paquette†,1 James MacDonald,2 Drew Day,3 
Bammler Theo,2 Christine Loftus,2 Daniel Enquobahrie,2 
Nathan Price,1 Tylavsky Frances,4 Nicole Bush,5 Kaja 
Lewinn,5 Catherine Karr,2 Sheela Sathyanarayana*.3 
1Institute for Systems Biology, Seattle, WA, United 
States; 2University of Washington, Seattle, WA, 
United States; 3Seattle Children’s Research Institute, 
Seattle, WA, United States; 4University of Tennessee 
Health Sciences Center, Memphis, TN, United States; 
5University of California; San Francisco, San Francisco, 
CA, United States.

S-124 Hypoxia-Inducible Factor 2α (HIF-2α) Impairs Placental 
Development in Fetal Growth Restriction (FGR)

Arthur Colson†,1,2 Christophe Depoix*,1 Paméla Baldin,2 
Mina Mhallem-Gziri∗,2 Corinne Hubinont∗,1,2 Pierre 
Sonveaux∗,1 Frédéric Debiève∗.1,2 1Université catholique 
de Louvain, Brussels, Belgium; 2Cliniques universitaires 
Saint-Luc, Brussels, Belgium.

S-125 Trophoblast Plug Persistence and Structure in the First 
20 Weeks of Pregnancy

Hanna H Allerkamp,1 Alys R Clark,1 Graham J Burton,2 
Joanna L James*.1 1University of Auckland, Auckland, 
New Zealand; 2University of Cambridge, Cambridge, 
United Kingdom.
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S-126 Use of Maternal Serum and Placental Tissue miRNA to 
Develop a Pregnancy Clock

Srimeenakshi Srinivasan†, Peter DeHoff, Kajal Verma, 
Adanna Anyikam, Antoinette M Mason, Vy Tran, Morgan 
Meads, Mariko Horii, To Cuong, Mana M Parast*, Louise 
L Laurent∗. UCSD, La Jolla, CA, United States.

S-127 Induction of Human Trophoblast Stem Cells From Term 
Placenta Derived Amniotic Cells

Yanxing Wei†,1 Yongli Shan,2 Lishi Ma,2 Mark Kibschull,1 
Jianhong Zhang,1 Wenhao Huang,3 Yanhong Yu,1 
Stephen Lye.1 1Luenfeld-Tanenbaum Research Institute, 
Sinai Health System, Toronto, ON, Canada; 2Nanfang 
Hospital, Southern Medical University, Guangzhou, 
China; 3South China Institute for Stem Cell Biology 
and Regenerative Medicine, Guangzhou Institutes of 
Biomedicine and Health, Chinese Academy of Sciences, 
Guangzhou, China.

S-128 The Use of Placental Pathology to Examine Differential 
Adverse Pregnancy Outcomes Following In Vitro 
Fertilization and Oocyte Donation

Erika Mery†,1 Sonia Dancey†,1 Ashley Esteves†,1 Dina 
El Demellawy*,1,2 Shannon Bainbridge∗.1 1University of 
Ottawa, Ottawa, ON, Canada; 2Children’s Hospital of 
Eastern Ontario, Ottawa, ON, Canada.

S-129 Effect of Intrauterine Inflammation on Hofbauer Cells 
and Their Association with Fetal Microglia

Quan Na†, Jun Lei*, Anna Chudnovets†, Nada 
Elsayed†, Jin Liu†, Ji Yeon Lee∗, Jie Dong†, Irina 
Burd∗. Integrated Research Center for Fetal Medicine, 
Department of Gynecology and Obstetrics, Johns 
Hopkins University School of Medicine, Baltimore, MD, 
United States.

S-130 The Effect of Melatonin on Excess ROS Production 
by Placental Mitochondria After Exposure to 
Antiphospholipid Antibodies

Larry Chamley*, Rachel Zussman, Tanvi Damani, Chez 
Viall, Lance Xu, Qi Chen, Katie Groom, Tony Hickey. 
Univesity of Auckland, Auckland, New Zealand.

S-131 Defining the Interplay Between Fetal Sex, Inflammation, 
and Trophoblast Gene Expression.

Matthew James Shannon†,1,2 Alexander G Beristain*.1,2 
1The University of British Columbia Faculty of Medicine, 
Vancouver, BC, Canada; 2BC Children’s Hospital 
Research Institute, Vancouver, BC, Canada.

S-132 Enabling Circulating Placental Extracellular Vesicle 
Isolation and Characterization

Lucia Vojtech,1 James Lai,1 Zirui Fu†,1 Manu Vatish,2 
Christopher Redman,2 Michael G Gravett*.1 1University 
of Washington, Seattle, WA, United States; 2University of 
Oxford, Oxford, United Kingdom.

S-133 Mitochondrial Macronutrient Flux and Regulation of 
Syncytiotrophoblast Differentiation

Sarah A Wernimont†, Adam J Rauckhorst, Eric B Taylor*. 
University of Iowa, Iowa City, IA, United States.

S-134 Palmitic Acid Impairs Smooth Muscle Cell-induced 
Extravillous Trophoblast Migration.

Amanda Mary Rampersaud†,1 Caroline Dunk†,2 Stephen 
J Lye*,2 Stephen J Renaud∗.1 1Western University, 
London, ON, Canada; 2University of Toronto, Toronto, 
ON, Canada.

S-135 Fetal Viral Burden and Placental Pathology with Intra-
Amniotic Zika Virus Inoculation in Pregnant Macaques.

Megan E. Murphy,1 Lindsey N Block†,1 Cheyenne 
Pearson†,1 Madison Koski†,1 Gregory Wiepz,1 Kathleen 
Antony,1 Terry Morgan,2 Sydney Nguyen,1 Andrea 
Weiler,1 Mason Bliss,1 Sierra Rybarczyk,1 Thomas 
Friedrich,1 Leticia Reyes,1 Thaddeus Golos*.1 1University 
of Wisconsin-Madison, Madison, WI, United States; 
2Oregon Health and Science University, Portland, OR, 
United States.

S-136 The Effect of Small Extracellular Vesicles Isolated from 
Gestational Diabetic Women on Placental Function, 
Fetal Growth and Maternal Glucose Homeostasis in 
Mice.

Laura B James-Allan†,1 Fredrick J Roasario,1 Madi 
Lana,1 Kelsey Barner,1 Theresa L Powell,1 Carlos 
Salomon,2 Thomas Jansson*.1 1University of Colorado, 
Denver, CO, United States; 2The University of 
Queensland, Brisbane, Australia.

S-137 Myostatin Increases Human Trophoblast Cell Invasion 
by Up-regulating N-Cadherin via SMAD2/3-SMAD4 
Signaling.

Faten AbdelHafez Ahmed†, Christian Klausen*, Hua 
Zhu∗, Peter Leung∗. University of British Columbia, 
Vancouver, BC, Canada.

S-138 Progressive Dynamic of Placenta Exclusive Circulating 
miRNAs During Pregnancy

Erika Chavira-Suárez,1,2 Sofia Gitler†,2 Mariana 
Flores-Torres,2 K Celaya-Cruz†,1 Filiberto Augusto 
Bautista-Moreno†,2 Juan Carlos De la Cerda-Ángeles*,3 
Carlos Fabián Flores-Jasso∗,2 Felipe Vadillo-Ortega∗.2 
1Universidad Nacional Autonoma De Mexico, Mexico 
City, Mexico; 2Instituto Nacional De Medicina Genomica, 
Mexico City, Mexico; 3Secretaria De Salud De La CDMX, 
Mexico City, Mexico.

S-139 Maternal Inositol Supplementation During Pregnancy 
Impacts Placental Metabolic Pathways in an Obese 
Murine Model

Lidia Di Cerbo†,1,2 Ahmed R Hamed*,2 Daniela 
Menichini†,1 Francesca Ferrari∗,1 Baha M Sibai∗,2 
Fabio Facchinetti∗,1 Sean Blackwell∗,2 Monica Longo∗.2 
1University of Modena and Reggio Emilia, Modena, Italy; 
2McGovern Medical School at The University of Texas 
Health Science Center at Houston (UTHealth), Houston, 
TX, United States.

S-140 Metformin Regulates Mitophagy in Insulin Resistance 
BeWo Trophoblast Cell Model

Haijun Gao*. Howard University, Washington, DE, United 
States.

S-141 Endothelial Podocalyxin: A Novel Marker of Widespread 
Vascular Alterations in Placentas Affected by Decidual 
Vasculopathy

Lauren B Skvarca†,1 W Tony Parks,2 Carlos Castro,3,4 
Jeffrey L Fine,1 Robin E Gandley,3,4 Janet M Catov,3,4 
Carl A Hubel*.3,4 1UPMC, Pittsburgh, PA, United States; 
2Univ. Toronto, Toronto, ON, Canada; 3Magee-Womens 
Research Institute, Pittsburgh, PA, United States; 4Univ. 
Pittsburgh, Pittsburgh, PA, United States.

S-142 Maternal Obesity Does not Exacerbate the Effects of 
LPS Injection on Pregnancy Outcomes in Mice.

Natasha Virginkar†,1 Alexander G. Beristain,2 Julian K. 
Christians*.1 1Simon Fraser University, Burnaby, BC, 
Canada; 2University of British Columbia, Vancouver, BC, 
Canada.

S-143 VEGFA and FGF2 Alter Protein Phosphorylation Profiles 
in Human Fetoplacental Endothelial Cells

Chi Zhou†,1 Xin-wen Chang†,2 Jing Zheng*.1 1University 
of Wisconsin-Madison, Madison, WI, United States; 
2Tonji University Hospital, Shanghai, China.

S-144 Upregulation of METTL3, m6A, HnRNPC1/C2 Expression 
in Placental Trophoblasts in Preeclampsia

Yang Gu, John Morgan, David F. Lewis, Yuping Wang*. 
LSUHSC-S, Shreveport, LA, United States.
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S-145 Characterization of a New Mouse Model of Fetal Growth 
Restriction and Placental Dysfunction: The Moderately 
Aged Pregnant Mouse

Stacey M Lee†, Sian Rowe†, Mark R Dilworth*, 
Alexander E P Heazell∗, Lynda K Harris∗. The University 
of Manchester, Manchester, United Kingdom.

S-146 Multimodal Imaging Approach to Evaluate Glucose 
Kinetics in the Fetal-Placental Unit Across Pregnancy: A 
Pilot Study.

Adam M Wright,1 Matthias C Schabel,2 Jessica E 
Gaffney,1 Samantha P Rettke,1 Antonio E Frias,2 Victoria 
HJ Roberts*.1 1ONPRC, Beaverton, OR, United States; 
2OHSU, Portland, OR, United States.

S-147 Single Cell Transcriptomic Analysis Elucidates the 
Course of Murine Trophoblast Stem Cell Differentiation

Dafina M Angelova†,1 Wendi Bacon,2 Russell S 
Hamilton,1 Malwina Prater,1 Myriam Hemberger,3 D 
Stephen Charnock-Jones*.1 1University of Cambridge, 
Cambridge, United Kingdom; 2EMBL-EBI, Hinxton, 
United Kingdom; 3University of Calgary, Calgary, AB, 
Canada.

S-148 Placental Expression of Nutrient Transporters 
are Increased and Correlated with Birth Weight in 
Pregnancies Complicated by Type 2 Diabetes

Marisol Castillo-Castrejon†, Kyohei Yamaguchi, Rachel 
L Rodel, Nicole Hirsch, Kristy Heiss, Thomas Jansson, 
Lynn A Barbour, Theresa L Powell. University of 
Colorado Denver, Denver, CO, United States.

S-149 Sphingosine 1-Phosphate as a Mediator of Tumour 
Necrosis Factor-α (TNF-α) Signaling in Syncytialization.

Yuliya Fakhr†, Saba Saadat†, Kirsten Webster†, Denise 
G Hemmings*. University of Alberta, Edmonton, AB, 
Canada.

S-150 TEAD4-CDX2Axis and GATA3Regulates Trophoblast 
Lineage Transition From Human Embryonic Stem Cell 
Through Independent and Parallel Pathways

Lishi Ma, Lu Xiao, Yongli Shan, Yanxing Wei. Nanfang 
Hospital, Guangzhou, China.

S-151 Prolonged Exposure to Dietary-Fatty Acids Alters BeWo 
Trophoblast Mitochondrial Function and Fatty Acid 
Desaturation

Zachary Easton†,1 Ousseynou Sarr,1 Timothy 
Regnault*.1,2 1Western University, London, ON, Canada; 
2Children’s Health Research Institute, London, ON, 
Canada.

S-152 Zika Virus Infection Promotes Cell Death and Syncytia 
Remodeling in Human ex vivo Perfused Cotyledons

Diana L. Villazana-Kretzer,1 Jenny Go,2 Jennifer R 
Damicis,1 Dornisch M Elisabeth,1 Pete Napolitano,2 
Michael Gale, Jr,2 Nicholas Ieronimakis*.1 1Madigan 
Army Medical Center, Tacoma, WA, United States; 
2University of Washington Medical Center, Seattle, WA, 
United States.

S-153 Sex-specific Placental Gene Expression Changes in 
Response to In Utero Stress

Jessica O’Callaghan†, Vicki Clifton*, Peter Prentis∗, 
Zarqa Saif∗, Elise Pelzer∗. QUT, Brisbane, Australia.

S-154 Periconceptional Associations Between Maternal Dietary 
Patterns and First-trimester Placental Development

Igna F Reijnders†, Annemarie GMGJ Mulders*, Kajal SC 
Mohabier†, M (Wendy) PH Koster∗, Sten P Willemsen∗, 
Anton HJ Koning∗, Eric AP Steegers∗, Régine PM 
Steegers-Theunissen∗. Erasmus MC University Medical 
Center, Rotterdam, Netherlands.

S-155 First-trimester Vascular Resistance of the Maternal 
Uterine Arteries is Associated with Imaging Markers of 
First-trimester Placental Development

Igna F Reijnders†, Annemarie GMGJ Mulders*, M 
(Wendy) PH Koster∗, Annelieke TM Kropman†, Anton HJ 
Koning∗, Sten P Willemsen∗, Eric AP Steegers∗, Régine 
PM Steegers-Theunissen∗. Erasmus MC University 
Medical Center, Rotterdam, Netherlands.

S-156 Circadian Clock Gene Clock is Involved in the 
Pathogenesis of Preeclampsia Through Hypoxia.

Yuanyuan Li†,1,2,3 Jiapo Li†,1,2,3 Yue Hou†,1,2,3 Ling 
Huang*,1,2,3 Yue Bian∗,1,2,3 Guiyu Song∗,1,2,3 Chong 
Qiao∗.1,2,3 1Shengjing Hospital of China Medical 
University, Shenyang, China; 2Key Laboratory of 
Maternal Fetal Medicine, Shenyang, China; 3Key 
Laboratory of Obstetrics and Gynecology of Higher 
Education, Shenyang, China.

PREECLAMPSIA, RELATED DISORDERS
S-157 Neutrophil Activation in Preeclamptic Women is 

Epigenetically Regulated and Pregnancy Specific
Marwah D Aldulaimi, Phoebe Dacha†, William H Nugent, 
Sonya L Washington, Jerome F Strauss, III, Scott W 
Walsh*. Virginia Commonwealth University, Richmond, 
VA, United States.

S-158 GDF15 is Increased in Preeclampsia and May be 
Regulated via Transcription Factors EGR1 and SP1

Tess Cruickshank†,1,2 Teresa M MacDonald,1,3 Susan P 
Walker,1,3 Natalie J Hannan,1,2 Damanpreet Singh,1,2 Ping 
Cannon,1,2 Alesia Harper,1,2 Murray Elizabeth,1,2 Tuong-
Vi Nguyen,1,2 Stephen Tong,1,2 Tu’uhevaha J Kaitu’u-
Lino*.1,2 1University of Melbourne, Heidelberg, Australia; 
2Translational Obstetrics Group, Melbourne, Australia; 
3Mercy Perinatal, Melbourne, Australia.

S-159 Endometrial Transcriptomic Fingerprinting Associated 
to In Vivo Decidualization Resistance in Severe 
Preeclampsia.

Tamara Garrido-Gomez,1 Monica Clemente-Ciscar,2 
Nerea Castillo-Marco†,1 Teresa Cordero,2 Alicia 
Amadoz,2 Jorge Jimenez-Almazan*,2 Julia Escrig†,3 
Alfredo Perales∗,3,4 Carlos Simon∗.1,4,5 1Igenomix 
Foundation, Valencia, Spain; 2IGENOMIX, Valencia, 
Spain; 3Hospital Universitario La Fe, Valencia, Spain; 
4Valencia University, Valencia, Spain; 5Harvard 
University, Boston, MA, United States.

S-160 Paternal Deficiency of Complement Component C1q 
Leads to Vascular Dysfunction in Apolipoprotein-E 
Female Knockouts: a Novel High-Risk Mouse Model of 
Preeclampsia

Mary Gemmel†, Elizabeth Sutton, Marcia Gallaher, 
Robert W. Powers*. University of Pittsburgh, Pittsburgh, 
PA, United States.

S-161 Inhibition of Mitochondrial Complexes I and III Increases 
Uterine Arterial Myogenic Tone via Impairing BKCa 
Channel Function During Pregnancy

Rui Song, Xiang-Qun Hu, Lubo Zhang*. Loma Linda 
University, Loma Linda, CA, United States.

S-162 Preeclampsia Diminishes Pregnancy-augmented 
Myometrial H2S Biosynthesis and Myometrial Artery 
Cystathionine ß-Synthase Expression in Women

Joshua A Makhoul†, Thomas Lechuga†, Robert Day†, 
Qian-rong Qi†, Carol Major*, Afshan Hameed∗, Dong-
bao Chen∗. University of California Irvine, Irvine, CA, 
United States.
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S-163 Downregulation of Vitamin D Receptor Expression 
and Upregulation of VDRE-BP Expression in Vascular 
Endothelial Cells in Preeclampsia

Wenji Sheng†, Yang Gu, John Morgan, Xiaodan Chu, 
David F. Lewis, Danielle Cooper, Charles E. McCathran, 
Yuping Wang*. LSUHSC-S, Shreveport, LA, United 
States.

S-164 Plasma Cell Free RNA for the Identification of Women 
at 12-20 Weeks Destined for Early Onset Preeclampsia 
(EOPE)

Carl P. Weiner*,1 Helen Zhou,1 Howard S Cuckle,2 
Meghan Kusch,1 Ira Bernstein,3 Susan E. Carlson,1 
Byron Gajewski,1 Christina J. Valentine,4 Beth Kerling,1 
Yafeng Dong.5 1University of Kansas, Kansas City, 
KS, United States; 2Tel Aviv University, Tel Aviv, Israel; 
3University of Vermont, Burlington, VT, United States; 
4University Cincinnati, Cincinnati, OH, United States; 
5Rosetta Signaling Laboratory, Mission Hills, KS, United 
States.

S-165 Suppressor of Cytokine Signaling-1 (SOCS1): 
A Potential Mechanistic Target for the Study of 
Preeclampsia Development.

Tenisha Denise Wilson†, Angela Shaddeau†, Jun Lei†, 
Anna Chudnovets†, Nada Elsayed†, Theresa Boyer†, 
Irina Burd, Arthur Vaught*. Johns Hopkins, Baltimore, 
MD, United States.

S-166 High Altitude Hypoxia During Gestation Inhibits the 
Ca2+ Spark-STOC Axis in Uterine Arteries: Role of 
MiR210

Xiang-Qun Hu, Chiranjib Dasgupta, Monica Romero, 
Sean Wilson, Lubo Zhang*. Loma Linda University, 
Loma Linda, CA, United States.

S-167 Downregulation of CuZn-SOD Expression is Associated 
with Increased Histone H3K9 Methylation in Endothelial 
Cells from Preeclampsia

Wenji Sheng†, Yang Gu, Xiaodan Chu, John Morgan, 
David F. Lewis, Charles E. McCathran, Yuping Wang*. 
LSUHSC-S, Shreveport, LA, United States.

S-168 Role of TET2 in the Regulation of Uterine Arterial 
Adaptation to Gestational Hypoxia

Xiang-Qun Hu, Chiranjib Dasgupta, Rui Song, Lubo 
Zhang*. Loma Linda University, Loma Linda, CA, United 
States.

S-169 The Differential Placental Expression of ERAP1 and 
ERAP2, Its Association With the Renin Angiotensin 
System in Preeclampsia.

Lesia Olha Kurlak,1 Eun D Lee,2 Hiten D Mistry.1 
1University of Nottingham, Nottingham, United Kingdom; 
2Virginia Commonwealth University, Richmond, VA, 
United States.

S-170 Trophoblast-derived Soluble Fms-like Tyrosine Kinase-1 
Production is Modulated by pICln in Preeclampsia

Yuko Matsubara,1 Keiichi Matsubara*,2 Yuka Uchikura,1 
Katsuko Takagi,1 Takashi Sugiyama.1 1Ehime Univ. SOM, 
Toon, Ehime, Japan; 2Ehime University Graduate SOM, 
Toon, Ehime, Japan.

S-171 Cardiovascular Gene Expression in the Placenta in 
Preeclampsia and Diabetes: Defining Subpopulations in 
a Common Disease of Pregnancy

Kelsey Tjen†, Kymbreana Coley†, Clare B Kelly†, Misti 
Leyva*, Mary Sterrett†, Eugene Y Chang∗, Timothy 
J Lyons∗, Kyu-Ho Lee∗. Medical University of South 
Carolina, Charleston, SC, United States.

REPRODUCTIVE ENDOCRINOLOGY, INFERTILITY
S-172 Genetic and Hormonal Factors Affecting Bone Mineral 

Density and Bone Length in a Klinefelter Syndrome 
Mouse Model.

Gabriela Beroukhim†,1 Shayn William-Burris,2 Arthur P 
Arnold.2 1Yale New Haven Hospital, New Haven, CT, 
United States; 2University of California, Los Angeles 
(UCLA), Los Angeles, CA, United States.

S-173 Mesenchymal Stem Cells Regulates the Steroidogenesis 
Pathway Genes in PCOS Cell Model by Secreting BMP-2 
in its Conditioned Media.

Rishi Man Chugh, Hang-Soo Park, Amro Elsharoud, 
Mara Ulin, Sahar Esfandyari, Ayman Al-Hendy. 
University of Illinois at Chicago, Chicago, IL, United 
States.

S-174 Mitochondrial Genetic Perturbances in Cumulus Cells
KISHLAY KUMAR†,1 Marta Venturas,2 Xingbo Yang,2 
Daniel Needleman,2 Catherine Racowsky,3 Dagan 
Wells*.1 1University Of Oxford, Oxford, United Kingdom; 
2Harvard University, Cambridge, MA, United States; 
3Harvard Medical School, Boston, MA, United States.

S-175 Relationship of Urinary Phthalates to Ovarian Reserve 
and Live Birth in Women Undergoing ART Cycles

Catherine I Hill-Verrochi†,1 Kelly Lynch,1 Halina Wiczyk,1 
Peter St. Marie,1 Tayyab Rahil,1 J. Richard Pilsner,2 
Cynthia K Sites*.1 1University of Massachusetts--
Baystate, Springfield, MA, United States; 2University of 
Massachusetts, Amherst, MA, United States.

S-176 Epigenetic Regulation of Hepatic IGFBP2 Expression in 
Gestational Diabetes Mellitus

Di Xie†,1 Huang Xinmei†,1 Da Li,2 Yingqun Huang*.1 
1Yale University School of Medicine, New Haven, CT, 
United States; 2China Medical University, Shengyang, 
China.

S-177 The Molecular Function of GALNTL5 Restricted to 
Mouse Spermatids

Nobuyoshi Takasaki,1,2 Mamoru Yamashita,2 Akihiro 
Nawa.1,2 1Nagoya University Graduate School of 
Medicine, Nagoya, Japan; 2Bell Research Center for 
Reproductive Health and Cancer, Nagoya, Japan.

S-178 Trophectoderm Morphology in Euploid Embryos is 
Related to Infertility Diagnosis and Pregnancy Outcome 
After Transfer

Nicole D Ulrich†, Ashley Hesson, Anne Waldo, Erin 
Inman, Micaela Stevenson, Molly Moravek, Samantha 
Schon, Min Xu*. University of Michigan, Ann Arbor, MI, 
United States.

S-179 Ozone Therapy and Pulsed Electro-Magnetic Field 
(PEMF) Could Improve Female Reproductive Potential

Zaher Merhi*,1 Subasinghe Ashini R Dias†,2 Amber 
Moseley,3 Rajean Moseley-LaRue,3 John Zhang.4 1Albert 
Einstein College of Medicine, Bronx, NY, United States; 
2Seton Hall University, South Orange, NJ, United States; 
3HOCATT USA, Weatherford, TX, United States; 4New 
Hope Fertility Center, New York, NY, United States.

S-180 Prenatal Androgen Exposure Alters Gene Expression 
Patterns in Neonatal Uterus

Jeevitha Patil†, Maya Barsky†, Chellakkan Blesson*. 
Baylor College Medicine, Houston, TX, United States.

S-181 Baseline Endometrial Thickness or Endometrial 
Thickness Change in Response to Estrogen is Not 
Predictive of Frozen Embryo Transfer Success

Elnur Babayev†,1 Caroline Hensley†,2 John X Zhang,1 
Serdar E Bulun*.1 1Northwestern University Feinberg 
School of Medicine, Chicago, IL, United States; 
2University of Cincinnati College of Medicine, Cincinnati, 
OH, United States.
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S-182 Discovery and Quantification of Novel Markers of 
Primary Ovarian Insufficiency

Satoko Osuka*,1 Yukiyo Kasahara†,1 Nobuyoshi 
Takasaki∗,1 Baya Sula,1 Sayako Yoshita†,1 Natsuki 
Nakanishi†,1 Tomohiko Murase,1 Tomoko Nakamura,1 
Maki Goto,1 Akira Iwase∗,2 Fumitaka Kikkawa∗.1 1Nagoya 
University Graduate School of Medicine, Nagoya, 
Japan; 2Gunma University Graduate School of Medicine, 
Maebashi, Japan.

S-183 Intrauterine Insemination Cycles: Characteristics 
Associated with Live Birth and Thresholds for 
Ineffective and Futile Care

Alessandra J Ainsworth†,1 Emily Barnard,2 Sarah 
Baumgarten,1 Camden Lopez,1 Amy Weaver,1 Zaraq 
Khan.1 1Mayo Clinic, Rochester, MN, United States; 
2University of Pittsburgh, Pittsburgh, PA, United States.

S-184 To FET or Not to FET: Embryo Transfer Cancellations in 
Patients with Polycystic Ovary Syndrome

Hanna S Mandell†, C Oso†, E Radley†, J Anderson†, Z 
Pavlovic†, L Grimm†, N Raptis†, R Jeelani*, A Beltsos∗. 
Vios Fertility Institute, Chicago, IL, United States.

S-185 Optimal Criteria for Determining the Luteinizing 
Hormone Surge in Natural Cycle Frozen Embryo 
Transfers

Nirali Shah†,1 Kolbe Hancock†,2 Stephanie Willson†,1 
Alexis Melnick*,2 Zev Rosenwaks∗.2 1New York 
Presbyterian, New York City, NY, United States; 2The 
Ronald O. Perelman and Claudia Cohen Center for 
Reproductive Medicine, New York City, NY, United 
States.

S-186 Caloric Restriction Effects on Reproductive and 
Metabolic Parameters on the Aged Wistar Rats

Pablo López De Jesús*,1 Isarael Enrique Crisanto 
López†,2 Edith Arenas Rios†,1 Isabel Arrieta Cruz†,3 
Juan Carlos Flores Alonso†,4 Marcela Arteaga Silva†.1 
1UAM, Mexico, Mexico; 2BUAP, Puebla, Mexico; 3INGER, 
Mexico, Mexico; 4CIBIOR, Atlixco, Puebla, Mexico., 
Mexico.

S-187 Human Herpesvirus 6 (HHV-6): Prevalence in 
Prospectively Collected Endometrial Biopsies From 
Good Prognosis Women Before Undergoing Their First 
IVF Cycle

Humberto Scoccia,1 James Morong,1 Phillip Pratt,2 
Konstance Knox.2 1University of Illinois Chicago, 
Chicago, IL, United States; 2Coppe Healthcare Solutions, 
Waukesha, WI, United States.

S-188 Impact of Serum Progesterone Concentrations on the 
Day of Trigger and Obstetric Outcomes.

Anthony M. DeAngelis†,1,2 Ariel Dunn†,2 Mae Healy,2 
Saioa Torrealday,2 Rhiana Saunders,2 John Csokmay,2 
Micah Hill*.1,2 1National Institutes of Health, Bethesda, 
MD, United States; 2Walter Reed National Military 
Medical Center, Bethesda, MD, United States.

S-189 Physician Knowledge of Polycystic Ovary Syndrome 
Diagnosis and Comorbidities

Micaela Stevenson†, Tyler Adkins, Yolanda Smith, Molly 
Moravek*. University of Michigan, Ann Arbor, MI, United 
States.

S-190 Outcome of 1347 IVF Cycles in Women Older Than 40 
Years of Age

Lolwa Mohd Alansari*, Hassan Burjaq∗. HMC, Doha, 
Qatar.

S-191 Does More Really Mean More? Comparing Pregnancy 
Rates and Number of Gestational Sacs Visible on 
Ultrasound Following Transfer of 1 vs. 2 PGT-Normal 
Embryos

Anisa Hussain†, Abeer Salhia*, Lauren Grimm†, 
Jacqueline Sehring†, Jody Esguerra†, Angeline 
Beltsos∗, Roohi Jeelani∗. Vios Fertility Institute, Chicago, 
IL, United States.

S-192 Prediction of Thrombophilia in Patients with 
Unexplained Recurrent Implantation Failure

Xin Li, Xue Qing. Peking University First Hospital Beijing, 
Beijing, China.

S-193 Fertility Preservation in an Oncology Patient Who 
Presented with Positive hCG

Olivia J Carpinello†,1 Alan DeCherney*,1 Frank Chang∗,2 
Arthur Sagoskin∗,2 Eric Widra∗.2 1NIH, Bethesda, MD, 
United States; 2Shady Grove Fertility, Rockville, MD, 
United States.

S-194 Normalised Ovulation Timing in Population Using Core 
Body Temperature Monitoring to Conceive

Robert Milnes*,1 Bradley S Hurst∗,2 Craig Citron∗,1 Toby 
G Knowles∗.3 1Fertility Focus Inc, Old Saybrook, CT, 
United States; 2Carolinas Medical Center, Charlotte, 
NC, United States; 3University of Bristol, Bristol, United 
Kingdom.

BASIC REPRODUCTIVE BIOLOGY
S-195 Bioengineering Endometrial Extracellular Matrix 

Hydrogels: A New Option to Improve Human Three-
dimensional Endometrial Cell Culture and Organoid 
Development.

Sara López-Martínez†,1 Hannes Campo†,1 Lucía de 
Miguel-Gómez†,1,2 Amparo Faus,1 Emilio Francés-
Herrero†,1,2 Antonio Pellicer*,3 Irene Cervelló∗.1 1IVI 
Foundation-IIS La Fe, Valencia, Spain; 2Universitat de 
València, Valencia, Spain; 3IVIRMA-Roma, Roma, Italy.

S-196 Single Cell RNA-Sequencing of Immune Cells at 
Maternal-Fetal Interface in 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.

S-197 Bone Marrow-Derived Mesenchymal Stem Cells 
Modulate Human Endometrial Stromal Cell Migration 
and Invasion.

Qingshi Zhao, Yahaira Naaldijk, Oleta Sandiford, Nicole 
M. Marchetto†, Nataki C. Douglas, Pranela Rameshwar, 
Sara S. Morelli*. Rutgers-New Jersey Medical School, 
Newark, NJ, United States.

S-198 Vascular-Tissue Trafficking of Decidual Innate Lymphoid 
Cells

Jessica Vazquez†, Payton Lindner, Yan Li, Aleksandar K 
Stanic*. University of Wisconsin-Madison, Madison, WI, 
United States.

S-199 DNMTs and TETs: Inversely Regulated in the 
Endometrium?

Vishakha Mahajan†, Diana Osavlyuk, Satya Amirapu, 
Anna P Ponnampalam*. The University of Auckland, 
Grafton, Auckland, New Zealand.

S-200 Functional MDR-1 Protects Mitochondria Against 
Transgenerational Effects of Nitrogen Mustard 
Exposure.

Barbara Pereira Vera†,1,2 Mia Pattillo†,1,2 Haley Clark†,2 
Zijing Zhang†,1,2 Lynae Brayboy*.1,2 1Brown University, 
Providence, RI, United States; 2Women & Infants 
Hospital of Rhode Island, Providence, RI, United States.

S-201 Diaphragm Muscle Weakness Contributes to Ventilatory 
Deficits in Congenital Diaphragmatic Hernia.

Eniola R Ibirogba†, Elizabeth Ann L Enninga, Matthew 
J Fogarty, Gary C Sieck, Rodrigo Ruano*. Mayo Clinic, 
Rochester, MN, United States.
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S-202 Automated Evaluation of Human Embryo Blastulation 
and Implantation Potential Using Deep-Learning

Yoav Kan Tor†,1 Nir Zabari,1 Tamar Amitai,1 Yuval Or,2 
Zeev Shoham,2 Arieh Horowitz,3 Iris Har-Vardi,4 Matan 
Gavish,1 Assaf Ben-Meir,3 Amnon Buxboim*.1 1Hebrew 
University, Jerusalem, Israel; 2Kaplan Medical Center, 
Rehovot, Israel; 3Hadassah Medical Center, Jerusalem, 
Israel; 4Soroka Medical Center, Beer Sheva, Israel.

S-203 Characterization and Determination of Mechanism 
of Action, Biodistribution and Safety of Human Bone 
Marrow Derived CD133+ in a Rat Model of Asherman 
Syndrome

Xavier Santramaria*,1 Carlos Simon∗.1,2 1Igenomix, 
Paterna, Spain; 2Harvard University, Boston, MA, United 
States.

S-204 IGF-1 and IGFBP-3 Serum Concentrations in Patients 
Undergoing Natural Cycle Frozen-Thawed Embryo 
Transfer of Euploid PGT-A Embryos

Antonia Athanasiou†, Robert Setton†, Daylon James*, 
Steven Spandorfer∗. Weill Cornell Medicine, New York, 
NY, United States.

S-205 Human Platelet-Rich Plasma from Adult Peripheral 
and Umbilical Cord Blood: Endometrial Regeneration 
and Proteomic Profiles in a Murine Model of Asherman 
Syndrome.

Lucía de Miguel-Gómez†,1,2 Amparo Faus,1 Sara 
López-Martínez†,1 Hannes Campo†,1 Guillermo Mollá-
Robles,1 Antonio Pellicer,2,3 Francisco Domínguez,1 Irene 
Cervelló.1 1IVI Foundation-IIS La Fe, Valencia, Spain; 
2University of Valencia, Valencia, Spain; 3IVIRMA, Roma, 
Italy.

S-206 Exogenous Anti-AMHRII Antibody Treatment Induces 
Follicular Development in Sliced Ovarian Tissue 
Cultures

Tomohiko Murase,1 Kouji Komatsu*,2 Wei Wei†,1 Reina 
Sonehara†,1 Natsuki Miyake†,1 Mayuko Murakami†,1 
Ganieva Umida†,1 Bayasula Bayasula,1 Sayako 
Yoshita†,1 Ayako Muraoka†,1 Shotaro Hayashi†,1 Natsuki 
Nakanishi†,1 Yukiyo Kasahara†,1 Phuoc X Nguyen,1 
Nobuyoshi Takasaki,1 Tomoko Nakamura,1 Satoko 
Osuka,1 Maki Goto,1 Fumitaka Kikkawa∗.1 1Nagoya 
University, Nagoya, Japan; 2Aichi Medical University, 
Nagakute, Japan.

S-207 Development of a Novel Model for Infections at 
the Maternal-fetal Interface Using HIPSC-derived 
Thoroblasts

Jennifer R Wang†, Aditya Mithal, Robin Ingalls, Wendy 
Kuohung*, Gustavo Mostoslavsky∗. Boston University, 
Boston, MA, United States.

S-208 Changes in Monocytes Subsets in Recurrent Pregnancy 
Loss<Implantation Failure.

giovanni R jubiz, Shahrukh Syed†, Xiuhua Yang†, Wen-
Juan Wang†, Qiaohua He†, Deutch Gloria†, Svetlana 
Dambaeva, Alice Gilman-Sachs, Kenneth Beaman, 
Joanne Kwak-Kim*. Rosalind Franklin University, vernon 
hills, IL, United States.

S-209 ID1 Mediates BMP2-induced Upregulation of IGFBP3 
Expression in Human Endometrial Stromal Cells and 
Primary Human Decidual Cells.

Jin Luo†,1,2 Hua Zhu,1 Yang Jing,2 Peter C.K. Leung.1 
1University of British Columbia, Vancouver, BC, Canada; 
2Renmin Hospital of Wuhan University, Wuhan, China.

S-210 Impact Of Bisphenol-S On Early Mouse Embyo 
Development

Riwa N Sabbagh†, Maya Barsky, Janet Bruno-Gaston, 
Blesson Chellakan Selvanesan*. Baylor College of 
Medicine, Houston, TX, United States.

S-211 Phospholipase C Zeta Profiles are Indicative of Optimal 
Sperm Parameters in Patients Undergoing Fertility 
Treatment

Junaid Kashir*,1,2,3 Bhavesh V Mistry,3 Lujain BuSaleh,1,3 
Reema AbuDawas,1,3 Michail Nomikos,4 Ahmed Ajlan,3 
Raed Abu-Dawud,3 Nadya AlYacoub,3 Saad AlHassan,3 
F. Anthony Lai,4,4 Abdullah M Assiri,3 Serdar Coskun.3 
1Alfaisal University, Riyadh, Saudi Arabia; 2Cardiff 
University, Cardiff, United Kingdom; 3King Faisal 
Specialist Hospital and Research Center, Riyadh, Saudi 
Arabia; 4Qatar University, Doha, Qatar.

S-212 Intracellular Oxygen Levels in the Granulosa Cells Vary 
During Follicular Development in the Primate Ovary

Xiaoxiao Zhang,1,2 Maralee Lawson,1 Shally Wolf,1 
Jing Xu*,1,3 Adam Krieg∗.1,3 1Oregon National Primate 
Research Center, Beaverton, OR, United States; 
2Sichuan Provincial People’s Hospital, Chengdu, China; 
3Oregon Health & Science University, Portland, OR, 
United States.

S-213 Prostaglandin F2α Production is Increased in an In Vitro 
Co-culture Model of Maternal-fetal Communication.

Fatema B Almughlliq†,1 Hassendrini N Peiris,2 Yong 
qin Koh,1 Kanchan Vaswani,2 Eman Mosaad,2 Holland 
Olivia,2 Renuka Sekar,3 Akwasi Amoako,3 Sailesh 
Kumar,4 Murray D Mitchell*.2 1University of Queensland, 
Brisbane, Australia; 2Queensland University of 
Technology, Brisbane, Australia; 3Royal Brisbane and 
Women’s Hospital, Brisbane, Australia; 4Mater Health 
Services, Brisbane, Australia.

S-214 Determination of Optimal Housekeeping Genes for 
Transcriptional Study of the Endometrium

Josefa Maria Sanchez-Reyes†,1,2 Katharina Spath*,3 
Patricia Sebastian-Leon∗,1 Dagan Wells∗,4 Patricia Diaz-
Gimeno∗.1 1IVI-RMA IVI Foundation, IIS La Fe, Valencia, 
Spain; 2University of Valencia, Valencia, Spain; 3JUNO 
Genetics, Oxford, United Kingdom; 4University of Oxford, 
Oxford, United Kingdom.

S-215 ECM-associated Long Non-coding RNAs lnc-ADAM9 
and lnc-PCDH10 Regulate Cell Adhesion Pathway in 
Premature Rupture of Fetal Membrane

Guixian Wang,1 Dongxia Hou,1 Xiaoyan Dong,2 Nanbert 
Zhong*.2 1Inner Mongolia Maternal and Children’s 
Hospital, Hohhot, China; 2New York State Institute for 
Basic Research in Developmental Disabilities, Staten 
Island, NY, United States.

S-216 Characterization of Gene Regulation During Ovarian 
Tissue Cryopreservation and Xenotransplantation.

Jennifer Shannon†, Orhan Bukulmez, Zexu Jiao, 
Sarah Capelouto, Kaitlin Doody, Bruce Carr, Laura 
Banaszynski*. UT Southwestern Medical Center, Dallas, 
TX, United States.

EPIDEMIOLOGY, POPULATION HEALTH & 
GLOBAL HEALTH

S-217 Trimester-Dependent Differential Induction of Anti-Viral 
and Inflammatory Genes in Decidual Cells by ZIKA Virus 
Infection

Xiaofang Guo, Umit Kayisli, Nihan Semerci, Bradley 
Sipe, Erika New, Frederick Schatz, Charles Lockwood, 
Ozlem Guzeloglu-Kayisli. University of South Florida, 
Morsani College of Medicine, Tampa, FL, United States.

S-218 Association of Genetically-Predicted Placental Gene 
Expression with Adult Obesity and Blood Pressure 
Traits

Jacklyn N Hellwege,1 Jacqueline A Piekos†,2 Eric S 
Torstenson,1 Todd L Edwards,1 David M Aronoff,1 Digna 
R Velez Edwards*.1 1Vanderbilt University Medical 
Center, Nashville, TN, United States; 2Vanderbilt 
University, Nashville, TN, United States.
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S-219 Effect of Gravidity, Parity and Breastfeeding on AMH 
Levels in Reproductive Aged African-American Women.

Emma Giuliani†,1 Anne Waldo,1 Lia Bernardi*,2 Mercedes 
Carnethon∗,2 Lisa Neff∗,2 Erica Marsh∗.1 1University of 
Michigan, Ann Arbor, MI, United States; 2Northwestern 
University, Chicago, IL, United States.

S-220 The Association Between Living in a Food Desert and 
the Likelihood of Initiating Breastfeeding

Adriana Campos†,1 Jean Paul Tanner,1 Ronee E Wilson,1 
Jason L Salemi,2 Peeraya Sawangkum,1 Kimberly Fryer,1 
Adetola Louis-Jacques*.1 1University of South Florida, 
Tampa, FL, United States; 2Baylor College of Medicine, 
Houston, TX, United States.

S-221 Design and Conduct of the Ovulation and Menstruation 
(OM) Health Pilot Study

Shruthi Mahalingaiah*,1 Jay Cheng,2 Michael Winter,3 
Erika Rodriguez,1 Carol Cosenza,4 Linda Rosen,5 
Anna Williams,6 Mymy Nguyen,6 Rashmi Madhavan,6 
Pascaline Karanja,6 Jill McCrae,3 Ann Aschengrau∗.3 
1Harvard T.H. Chan School of Public Health, Boston, 
MA, United States; 2University of Wisconsin, Madiison, 
Madison, WI, United States; 3Boston University School 
of Public Health, Boston, MA, United States; 4UMass 
Boston, Boston, MA, United States; 5Boston University 
Medical Campus and Boston Medical Center, Boston, 
MA, United States; 6Boston University School of 
Medicine, Boston, MA, United States.

S-222 Epidemiology of Placenta Previa in the United States 
Between 1970 and 2010: An Age-Period-Cohort Analysis

Haylea S Patrick†, Jennifer S Hill†, Kimberly Bodenlos†, 
Justin S Brandt, Cande V Ananth*. Rutgers University, 
Robert Wood Johnson Medical School, New Brunswick, 
NJ, United States.

S-223 Over-the-counter Analgesic Use During Pregnancy 
Impacts Neonatal Offspring Outcomes

Aikaterini Zafeiri†, Amalraj Raja, Sohinee Bhattacharya, 
Paul Fowler. University of Aberdeen, Aberdeen, United 
Kingdom.

S-224 Risk Factors and Complications of Peripartum 
Hysterectomy Based on Mode of Delivery

Nadia Aurora†, Meike Schuster, Justin Brandt, Cande 
Ananth. Rutgers Robert Wood Johnson Medical School, 
New Brunswick, NJ, United States.

S-225 Female Sleep Patterns and Spontaneous Abortion in a 
North American Preconception Cohort.

Sydney K Willis†,1 Elizabeth E Hatch,1 Amelia K 
Wesselink†,1 Kenneth J Rothman,1,2 Lauren A Wise*.1 
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O-001
Premenstrual Dysphoric Disorder (PMDD) is Associated with 
Estradiol-dependent Aberrations in Cellular Ca2+ Homeostasis 
and the Endoplasmic Reticulum Stress Response. Howard Li†,1,2

Neelima Dubey†,2 Jessica F Hoff man†,2 David R Rubinow,3 Peter J 
Schmidt∗,2 David Goldman∗.4 1Yale School of Medicine, New Haven, 
CT, United States; 2National Institute of Mental Health (NIMH), 
Bethesda, MD, United States; 3UNC Chapel Hill, Chapel Hill, NC, 
United States; 4National Institute of Alcohol Abuse and Alcoholism 
(NIAAA), Bethesda, MD, United States.
Introduction: Premenstrual Dysphoric Disorder (PMDD) is characterized 
by debilitating mood symptoms during the luteal phase of the menstrual 
cycle. Evidence suggests an etiology involving an abnormal response 
to ovarian steroids, but the molecular basis of a diff erential response to 
hormone remains poorly understood.
Methods: RNAseq analysis of lymphoblastoid cell lines (LCLs) 
derived from women with PMDD (n=10) and asymptomatic controls 
(n=9) cultured under untreated (steroid-free), estradiol-treated (E2), and 
progesterone-treated (P4) conditions.
Results: In a module-level analysis, weighted gene correlation network 
analysis (WGCNA) identifi ed 4 gene modules with signifi cant diagnosis 
x hormone interactions, including 1 enriched for neuronal functions. 
Ontologic analysis of hub genes underlying neuronal enrichment signals 
revealed multiple pathways related to cellular Ca2+ dynamics. In a gene-
level analysis comparing transcriptional response to hormone, 1522 genes 
were diff erentially responsive to E2 (E2-DRGs) and 480 diff erentially 
responsive to P4 (P4-DRGs). Among top 10 E2-DRGs was a gene network 
(NUCB1, DST, GCC2, GOLGB1) involved in endoplasmic reticulum 
(ER)-Golgi function. qPCR validated a diagnosis x E2 interaction (F(1, 
24)=7.01, p=0.014) in NUCB1, which regulates cellular Ca2+ and the 
ER stress response. Finally, we used a thapsigargin (Tg) challenge assay 
to test whether E2 induces diff erences in Ca2+ homeostasis and the ER 
stress response. PMDD LCLs had a 27% decrease in Tg-induced XBP1 
splicing compared to controls, and E2 resulted in a signifi cant 38% 
decreased response (p=0.005), with a signifi cant diagnosis x treatment 
interaction (F(3,33)=3.51, p=0.026).
Conclusion: E2-dependent aberrations in cellular Ca2+ handling and ER 
stress may contribute to the pathophysiology of PMDD.

O-002
Fetal Heart Rate Decelerations in Women with Sleep-Disordered 
Breathing. D’Angela S Pitts†, Marjorie C Treadwell, Louise O’Brien∗. 
University of Michigan, Ann Arbor, MI, United States.
Introduction: Women with sleep-disordered breathing (SDB) are at 
increased risk for gestational hypertension, preeclampsia, gestational 
diabetes, and fetal growth restriction. While case reports suggest an 
association between maternal apnea and fetal heart rate decelerations, data 
are lacking on how maternal sleep impacts fetal wellbeing. Late and/or 
prolonged decelerations can be associated with adverse fetal outcomes. 
We sought to determine whether late and/or prolonged fetal heart rate 
decelerations were associated with maternal SDB.
Methods: A cohort study of third trimester women with a single fetus 
was conducted. Snoring and non-snoring women underwent an overnight 
home sleep test using an ambulatory device (Watch-PAT) with continuous 
portable electronic fetal monitoring (Monica DK). SDB was considered 
present with a respiratory disturbance index (RDI)>=10 events per hour. 
The temporality between a respiratory event and fetal decelerations was 
determined to be present if a deceleration occurred within 30 seconds 
after a respiratory event. Fetal tracings were analyzed by a maternal fetal 
medicine physician blinded to the sleep data.
Results: 41 women have been recruited (76% Caucasian). Mean (SD) 
maternal age, BMI and gestational age at time of study was 32.0+/-5.5 
years, 37.1+/-7.9kg/m2 and 34.6+/-2.4 weeks respectively (see Table 1). 
Overall, n=23 (56%) women had SDB. A total of 37 late decelerations 
were observed in 18 women; 9/18 women (50%) had SDB. Of the 37 late 
decelerations, 76% were temporally associated with a respiratory event. 
Ten prolonged decelerations were observed in 6 women; all women 
(100%) had an RDI>5 and 5/6 women (83%) had an RDI>10. Nine of 
ten (90%) prolonged decelerations were temporally associated with a 
respiratory event. Duration of the prolonged decelerations ranged from 
3-6 minutes, mean 4.7 minutes. Figure 1 provides details of women with 
prolonged decelerations.
Conclusion: These initial data suggest that the majority of both late and 
prolonged fetal heart rate decelerations occur with a maternal respiratory 
event. Since respiratory events are characteristic of maternal SDB, this 
raises the possibility that SDB may play a role in fetal wellbeing.
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Table 1: Demographics of women with SDB and non-SDB

SDB n=23 No SDB 
n=18 p-value

Mean age (years 32.2±5.3 31.8±6.0 0.81

Mean BMI (kg/m2) 37.3±8.9 36.8±6.9 0.85

Mean GA (week 34.8±2.5 34.2±2.4 0.51

Race:

Caucasian 65% 88% 0.36

African American 26% 12%

Other 9% 0%

Chronic HTN (%) 22% 6% 0.21

Gestational HTN (%) 13% 18% 1

Type 2 diabetes (%) 4% 18% 0.3

Gestational diabetes (%) 30% 12% 0.25

Mean RDI (per hour) 14.5±4.1 6.0±2.3 <0.001

Mean SpO2 (%) 95.1±1.1 95.7±0.9 0.1

Nadir SpO2 (%) 88.1±6.1 91.5±2.6 <0.02

Mean oxygen desaturation index 
(ODI) per hour 3.0±3.2 0.5±0.5 <0.001

O-003
Acute Treatment with Granulocyte-Colony Stimulating Factor at 
Advanced Reproductive Age Improves Ovarian Reserve. Natalie 
M Hohos†, Kirstin J Cho, Emily M Elliott, Malgorzata E. Skaznik-
Wikiel∗. University of Colorado School of Medicine, Aurora, CO, 
United States.
Introduction: Decline in primordial follicles (ovarian reserve) occurs 
throughout a woman’s life until menopause ensues. Enhancing the 
follicle pool would potentially extend the reproductive lifespan and 
prevent menopause-associated diseases such as cardiovascular disease. 
Granulocyte-colony stimulating factor (G-CSF) is a cytokine that induces 
adult stem and progenitor cells and is widely used in the clinical setting 
for the treatment of chemotherapy-induced granulocytopenia. Moreover, 
G-CSF has been shown to decrease chemotherapy-induced primordial 
follicle loss in mice1. In the current study, we hypothesized that G-CSF 
treatment would improve ovarian reserve in a pre-clinical model of age-
related diminished ovarian reserve.
Methods: One-year-old female C57BL/6J mice were injected 
intraperitoneally with 50 μg/kg G-CSF (N=5) or vehicle (N=5) for five 
consecutive days. Mice were sacrificed three days after the last injection 
and serum and ovaries were collected. A t-test was used for statistical 
analysis to determine differences between the groups. P<0.05 was 
considered statistically significant.
Results: We observed a significant 131% increase in primordial follicles in 
the G-CSF-treated mice compared to the vehicle treated controls (p = 0.03) 

Table 1. Follicle Counts and Serum AMH Levels

G-CSF Vehicle Percent increase with 
G-CSF treatment p-value

Primordial 
Follicles

261.7 
±58.0 113.3 ±44.5 131% 0.03

Primary Follicles 83.3 
±13.5 56.7 ±23.3 47% 0.2

Secondary 
Follicles

102.5 
±18.7 85.8 ±31.4 19% 0.3

Antral Follicles 77.5 
±18.1 48.3 ±14.4 60% 0.1

Total Growing 
Follicles

263.3 
±44.0 190.8 ±66.5 38% 0.2

AMH (ng/ml) 25.5 
±4.6 18.1 ±12.4 41% 0.3

We did not observe significant increases in any of the growing follicle 
pools with G-CSF treatment (table 1). Serum AMH levels were in 
agreement with the growing follicle counts, with no difference between 
G-CSF and vehicle treated controls (table 1). Additionally, the non-
significant 38.0% increase in growing follicles with G-CSF treatment 
was reflected in the non-significant 40.9% increase in serum AMH levels 
with G-CSF treatment.
Conclusion: G-CSF treatment improves the primordial follicle pool in a 
pre-clinical model of age-related decline in ovarian reserve. More work 
is needed to determine the influence of G-CSF on oocyte quality and 
fertility. Further, the molecular mechanism behind the dramatic primordial 
follicle pool increase should be established before proceeding with clinical 
trials to determine if G-CSF could be used to extend the reproductive 
lifespan in women.
1. Skaznik-Wikiel et al. Granulocyte colony-stimulating factor with or 
without stem cell factor extends time to premature ovarian insufficiency 
in female mice treated with alkylating chemotherapy. Fertil Steril 2013; 
99(7):2045-2054.

O-004
Placental Central Carbon Metabolism Links Polyamines to 
Histone Acetylation. Giulia Avellino†, D.S. Charnock-Jones, G. 
Smith, I. Aye∗. University of Cambridge, Cambridge, United Kingdom.
Introduction: The placenta is a metabolically active tissue fulfilling 
the needs for its growth and that of the fetus. Placental metabolism is 
highly regulated and metabolic dysfunction is frequently reported in 
several pregnancy complications. We previously showed that placental 
polyamine metabolism is closely linked to mitochondrial metabolism 
and is dysregulated in preeclampsia and fetal growth restriction in a sex-
dependent manner. Polyamines regulate gene expression in a variety of 
cells, including placental trophoblasts, but the mechanisms are unclear. We 
hypothesize that placental polyamine metabolism, which differs by fetal 
sex, influences gene expression regulating histone acetylation substrates 
through their effects on central carbon metabolism, in particular glycolysis 
and TCA cycle metabolism.
Methods: Primary human trophoblast cells (PHTs) were isolated from 
term placentas and syncytialized in culture before being depleted of 
polyamines by treatment with the polyamine biosynthesis inhibitor DFMO 
for 24h prior to downstream analyses. Glycolysis was determined by 
hexokinase activity assays. Tricarboxylic acid (TCA) cycle metabolites 
were measured by LC-MS. Histone acetylation was examined by 
western blot analysis of lysine acetylated histone H3. Experiments were 
repeated in PHTs isolated from n=10 placentas for each sex. Statistical 
significance was determined by mixed-effects model and corrected for 
multiple comparisons.
Results: Polyamine depletion by DFMO decreased hexokinase activity in 
male PHTs (P<0.05) but not female PHTs. DFMO treatment also reduced 
levels of 7 out of 9 TCA cycle intermediates in male PHTs, and 6 out of 9 
metabolites in females (Padj<0.05). Depletion of polyamines decreased 
acetylation of H3K9 in male PHTs and H3K27 in both male and female 
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PHTs (P<0.01). The eff ects of polyamine depletion on histone acetylation 
were not due to the activation of histone deacetylases (HDACs) since 
treatment with a HDAC inhibitor (TSA) did not reverse these eff ects.
Conclusion: Polyamine depletion leads to impaired central carbon 
metabolism (glycolysis and TCA cycle), and decreased histone acetylation, 
with greater eff ects in male PHTs. We propose that placental polyamine 
metabolism influences histone acetylation levels by regulating the 
availability of the acetylation substrate, acetyl-CoA through its eff ects on 
central carbon metabolism. This may contribute to the widespread changes 
in gene expression observed on polyamine depletion.

O-005
Maternal Urinary Metabolites in the Latter Half of Pregnancy 
Predict Gestational Diabetes Mellitus. Aisling Murphy, Jeff rey 
Gornbein, Ophelia Lin†, Brian Koos∗. University of California, Los 
Angeles, Los Angeles, CA, United States.
Introduction: Gestational diabetics (GD) have both impaired insulin 
sensitivity and secretion, which may lead to perturbations in multiple 
metabolic pathways. Currently, screening paradigms for gestational 
diabetes mellitus (GDM) rely on demonstration of hyperglycemia after 
an oral glucose load, and are cumbersome for patients. A metabolomics 
approach may reveal a unique maternal metabolic signature in GD that 
enables an alternative screening strategy. This study was undertaken to 
assess whether the relative levels of late pregnancy urinary metabolites 
of GD diff er to those of normal gravidas (NG) and to determine whether 
the proposed metabolites have utility to identify GDM in the latter half 
of gestation.
Methods: This nested case-control study involved 46 GD and 46 NG, who 
were matched for maternal age, pre-pregnancy BMI and gestational age 
(GA) at urine collection. Exclusion criteria included multiple gestation 
and metabolic or cardiovascular disorders. The Global Alliance to Prevent 
Prematurity and Stillbirth supplied the urine samples and demographic 
data. Practitioners at 3 separate medical centers diagnosed GDM by 
glucose challenge and glucose tolerance test, according to local criteria. 
A metabolomics platform (Metabolon, Inc) analyzed the osmolality-
corrected levels of 626 untargeted endogenous small molecules (<1000 
Daltons) in urine via ultra-performance LC/MS and GC/MS. Multivariate 
methods (random forest accuracy, random forest GINI and boosting 
relative importance) were used to screen for metabolites simultaneously 
distinguishing GD from NG. A classifi cation tree using the metabolites 
identifi ed by screening provided the fi nal algorithm for predicting GD 
vs NG.
Results: There were no signifi cant demographic diff erences between GD 
and NG. Values displayed as mean (SD):
Maternal age (years) = 32.3 (4.7) in GD; 31.8 (4.2) in NG. BMI (Kg/m2) 
= 31.5 (6.8) in GD; 29.9 (6.3) in NG. Gestational age (weeks) = 30.8 (3.6) 
in GD; 30.5 (3.0) in NG.
Three multivariate criteria simultaneously identified 8 metabolites 
distinguishing GD from NG. A 5-level classifi cation tree incorporating 4 
of these metabolites predicted GDM with a sensitivity of 87%, specifi city 
of 91% and unweighted accuracy (average of sensitivity and specifi city) 
of 89%.
Conclusion: This preliminary study reveals that the metabolic profi le of 
random urine samples in the latter half of pregnancy was highly accurate 
in identifying GD versus NG. These promising results require confi rmation 
via a larger validation study.

O-006
Advanced Paternal Age is Associated With an Increased Risk of 
Spontaneous Miscarriage: A Systematic Review and Meta-analysis. 
Nadia A du Fossé†, Marie-Louise P van der Hoorn∗, Jan MM van 
Lith∗, Saskia le Cessie∗, Lisa Elo Lashley∗. Leiden University Medical 
Center, Leiden, Netherlands.
Introduction: Although spontaneous miscarriage is the most common 
complication of human pregnancy, contributing factors are not fully 
understood. High maternal age is known to be a major risk factor for 
miscarriage. The relation between paternal age and the risk of miscarriage 
is less well established, yet it is biologically plausible that an increasing 
number of genetic and epigenetic sperm abnormalities in older males 
may contribute to miscarriage as well. Previous meta-analyses showed 
associations between advanced paternal age and a broad spectrum of 
perinatal and paediatric outcomes, however this is the fi rst systematic 
review and meta-analysis on the eff ect of paternal age on spontaneous 
miscarriage.
Methods: PubMed, Embase and Cochrane databases were searched to 
identify relevant studies up to August 2019. PRISMA guidelines for 
systematic reviews and meta-analysis were followed. Original research 
articles in English language addressing the relation between paternal 
age and spontaneous miscarriage were included. Exclusion criteria 
were studies that solely focused on pregnancy outcomes after artifi cial 
reproductive technology (ART) and studies that did not adjust their 
eff ect estimates for at least maternal age. Risk of bias was qualitatively 
assessed for three domains: bias due to confounding, information bias 
and selection bias.
Results: The search resulted in 975 original articles. Ten studies met 
the inclusion criteria and nine were included in quantitative synthesis 
(meta-analysis). Advanced paternal age was found to be associated with 
an increased risk of miscarriage. Pooled risk estimates for miscarriage 
in age categories 30-34, 35-39, 40-44 and ≥45 years of age were 1.04 
(95% CI 0.90, 1.20), 1.14 (0.92, 1.43), 1.23 (1.05, 1.43) and 1.43 (1.13, 
1.81) respectively (reference category 25-29 years), as shown in Figure 1. 
Restricting the analysis to studies investigating fi rst trimester miscarriage 
showed similar results.
Conclusion: Over the last decades, childbearing at later ages has become 
more common. Here we show that advanced paternal age, independently 
of maternal age, is associated with an increased risk of spontaneous 
miscarriage. Although the paternal age eff ect is lower than observed with 
advanced maternal age, it nevertheless has implications for preconception 
counselling of couples with older aged males.
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O-007
Placental MiRNAs Predicted to Target Insulin Signaling 
Pathways are Associated with Maternal Insulin Resistance in Late 
Pregnancy. Fernanda Alvarado†,1 William Beyer,1 Tomoko Kaneko-
Tarui,1 Tianjiao Chu,2 Yoel Sadovsky,2 Patrick Catalano,1 Perrie 
O’Tierney-Ginn∗.1 1Tufts Medical Center, Boston, MA, United States; 
2University of Pittsburgh, Pittsburgh, PA, United States.
Introduction: Development of insulin resistance (IR) in late pregnancy is 
needed for fetal growth. This increase in IR is associated with impairments 
in post-receptor insulin signaling in skeletal muscle - specifically, a 
decrease in IRS1 expression and an excess of its inhibitory molecule p85α. 
The primary initiator of these changes is unknown. We hypothesized that 
placental miRNAs are associated with maternal IR in late pregnancy, based 
on their predicted targets within the insulin signaling pathway.
Methods: 140 healthy women (73 lean (BMI<25); 67 obese (BMI>30)), 
were recruited at scheduled term cesarean delivery. TargetScanHuman 
was used to predict miRNA targeting IRS1 and p85α. Expression of 
miR128-3p, miR126-3p, miR144-3p and miR424-5p was measured in 
placental tissue and maternal plasma (n=25) using RT-qPCR. Maternal 
HOMA-IR was calculated as measure of insulin resistance. Data was 
log normalized; group differences were assessed by t-test and Pearson 
was used for correlations with clinical variables. P <0.05 was significant. 
MirNET tool was used for functional interpretation and network analysis.
Results: HOMA-IR was 62% higher in obese women at delivery (p < 
0.001). Differences in miRNAs and correlation with maternal HOMA-
IR in lean and obese women are shown in the Table. Placenta (Table) 
and maternal plasma miR128-3p (r = -0.21, p = 0.02) were negatively 
correlated with HOMA-IR in obese women. Maternal plasma miR424-5p 
and miR126-3p were not associated with HOMA-IR. Network analysis 
using hypergeometric test showed 26 genes for the insulin signaling 
pathway (p = 6.54e-38). This functional analysis showed that IRS1 is 
targeted by miR144-3p and miR126-3p, and p85α is targeted by miR128-
3p, miR424-5p, and miR126-3p.
Conclusion: Placental miRNAs were lower in obese women, and their 
correlation with IR differed by pregravid BMI. Based on our previous 
data, obese women begin pregnancy insulin resistant and have smaller 
increases in IR during pregnancy. Thus we analyzed lean and obese 
women separately. Placental and plasma miR128-3p were negatively 
related to maternal HOMA-IR in obese women. We speculate that lower 
miR128-3p increases p85α concentrations, consistent with our network 

analysis, thereby inhibiting IRS-1. These novel findings suggest that 
placental miRNAs target the insulin receptor cascade, potentially affecting 
maternal insulin sensitivity.

*P < 0.05

Obese vs Lean HOMA-IR 

Placental % change All (r) Lean(r) Obese(r)

miR-128-3p -15* -0.21* 0.14 -0.35*

miR-424-5p -38* -0.04 0.35* -0.03

miR-126-3p -17* 0.07 0.24* 0.11

miR-144-3p -54* -0.03 0.00 0.25
 

O-008
Postpartum Transient Elastography in Patients with Metabolic 
Disorders of Pregnancy. Farrah Naz Hussain†,1 Lois Brustman∗,1 
Emily Schneider†,1 Emily Schmidt-Beautchat†,1 Clara Rodriguez-
Rivas,2 Melissa T Chu Lam†,1 Kristina M Feldman†,1 Tatyana 
Kushner∗.2 1Mount Sinai West, New York, NY, United States; 2Icahn 
School of Medicine at Mount Sinai, New York, NY, United States.
Introduction: Nonalcoholic fatty liver disease (NAFLD) affects 30% of 
the U.S. population and refers to triglyceride accumulation in the liver 
in the absence of excessive alcohol consumption. It is a risk factor for 
cirrhosis and liver cancer, and is the leading cause for liver transplantation 
among women. Features of metabolic syndrome, including obesity, type 2 
diabetes mellitus, dyslipidemia, and hypertension are strongly associated 
with NAFLD. Physiologic estrogen fluctuations and rapid weight change 
in pregnancy may play important roles in NAFLD development in the 
mother. Data regarding NAFLD during pregnancy is limited. Transient 
elastography (Fibroscan) with continued attenuation parameter (CAP) 
is a noninvasive way to diagnose steatosis as well as liver stiffness, a 
surrogate marker for fibrosis.
Methods: This was an IRB approved cross-sectional study in which 
we performed transient elastography and liver function tests on women 
who were 1-2 days postpartum. A CAP score of ≥300 was classified 
as significant steatosis. Liver stiffness of ≥7 kilopascals (KPA) was 
indicative of liver stiffness/fibrosis. Chi-square analysis was used to 
compare differences between groups. Univariate and bivariate logistic 
regression was used to determine significant predictors of elevated CAP 
scores and liver stiffness.
Results: A total of 63 patients between May and October 2019 were 
included, of which 13(21%) had GDM, 3(5%) had pregestational DM, 
13(21%) had chronic hypertension, and 2(4%) had preeclampsia. CAP 
>300 was present in 6/30 women with BMI≥25 versus 0/34 with pregravid 
BMI<25 (p=0.001). KPA ≥7 occurred in 5/13(38%) of women with GDM, 
compared to 7/50(14%) without GDM (p=0.045). KPA ≥7 also occurred 
in 8/16(50%) with ALT>25 versus 5/48(10%) with ALT<25 (p=0.001). 
Pregravid BMI and BMI at delivery were not associated with elevations 
in KPA. Independent of pregravid BMI, GDM was associated with 
KPA≥7 with an OR of 4.90 (p=0.031); ALT>25 was also associated with 
KPA≥7 with an OR of 8.98(p=0.003). Hypertension, preeclampsia, and 
reported alcohol use were not associated with postpartum liver stiffness 
or significant steatosis.
Conclusion: Women with GDM were more likely to have elevated 
postpartum liver stiffness on transient elastography. Abnormal ALT also 
correlated with elevated postpartum liver stiffness. Higher pregravid BMI 
was associated with increased liver steatosis, although did not appear to 
impact liver stiffness. Consideration should be made for screening women 
with GDM and obesity for liver disease during pregnancy and postpartum, 
with potential for lifestyle intervention (diet, exercise). Implementation 
of transient elastography in the postpartum setting is feasible.
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O-009
Adipose Tissue Extracellular Vesicles from Women with 
Gestational Diabetes Exhibit Tissue-specifi c Suppression of Insulin 
Signaling. Angela Rodriguez Boyd†, Marcel Fourcaudot, Ralph 
DeFronzo, Luke Norton∗. University of Texas Health San Antonio, San 
Antonio, TX, United States.
Introduction: Gestational diabetes mellitus (GDM) is associated with 
an increased maternal risk of for Type 2 diabetes and non-alcoholic fatty 
liver disease later in life and obese women are at particularly high risk. 
Extracellular vesicles (EVs) are a relatively new class of adipokines that 
have been shown to modulate metabolism in distant tissues. Women with 
GDM have an increase in circulating EVs and thus it is possible that 
adipose tissue EVs (ATEVs) could contribute to this increased circulating 
pool of EVs and worsen insulin resistance. We hypothesized that ATEVs 
from obese women with GDM will induce insulin resistance in vitro.
Methods: Omental adipose tissues were collected from overweight and 
obese pregnant women with normal glucose tolerance (NGT, n=12) and 
women with GDM (n=12) at the time of scheduled cesarean section. 
Tissue explants were cultured for 24 hours and ATEVs were isolated from 
conditioned media by diff erential ultracentrifugation and ultrafi ltration. 
H4IIE rat hepatocytes and L6 rat myoblasts were cultured in the presence 
of equal amount of ATEVs (5 ug/mL total protein), palmitate (200 uM) 
or phosphate-buff ered saline (PBS) for 24 hours. Cells were washed; 
stimulated with 100 nM Insulin for 10 minutes, and protein lysates 
were collected. To probe for defects in insulin signaling, levels of 
phosphorylated and total Protein kinase B (PKB/AKT), phosphorylated 
and total Glycogen Synthase Kinase 3 Beta (GSK3β) were determined 
by Western Blot analysis and normalized to GAPDH. Statistical Analysis 
was assessed with student t-test or ANOVA as appropriate.
Results: There was no statistically significant difference in total 
or phosphorylated AKT in rat myoblasts following co-culture with 
ATEVs from NGT (NGT-ATEVs) women, women with GDM (GDM-
ATEVs) or palmitate compared to PBS control. Insulin-stimulated AKT 
phosphorylation was reduced when hepatocytes were cultured with 
NGT-ATEVs, GDM-ATEVs (p=0.059), and palmitate (p=0.07) compared 
to PBS control, however this did not reach statistical signifi cance. Total 
protein levels of AKT were similar. Phosphorylation of GSK3β, a direct 
target of AKT, was signifi cantly reduced in hepatocytes cultured with 
GDM-ATEVs compared to NGT-ATEVs (p=0.04) with no diff erence in 
total levels of GSK3β between groups.
Conclusion: Herein we demonstrate that ATEVs from obese women with 
GDM fail to suppress insulin signaling in myoblasts but lead to altered 
downstream signaling defects in the AKT/GSK3β signaling pathway in 
hepatocytes in vitro. Future studies are ongoing to further investigate 
diff erences in the content of ATEVs to elucidate the mechanism for altered 
signaling in hepatocytes.

O-010
A Novel Murine Model of Cytomegalovirus Infection in Pregnancy. 
Angela Shaddeau†,1 Anna Chudnovets,1 Quan Na,1 Ayan Ghosh,2 Halli 
Miller,2 Jun Lei,1 Ravit Boger,2 Irina Burd∗.1 1Johns Hopkins School 
of Medicine, Baltimore, MD, United States; 2Medical College of 
Wisconsin, Milwaukee, WI, United States.
Introduction: Cytomegalovirus (CMV) infection in pregnancy results in 
devastating eff ects on the pregnancy such as miscarriage and on the fetus 
such as permanent neurological and neurocognitive eff ects. Modeling 
of CMV disease in pregnancy, including vertical transmission and fetal 
eff ects, has been challenging in immunocompetent mice. We hypothesized 
that by utilizing intrauterine (IU) inoculation of murine CMV (mCMV) 
into pregnant, outbred, immunocompetent mice, bypassing systemic 
eff ects, we could develop a model for CMV disease.
Methods: Timed-pregnant, CD1 mice were inoculated with 5 x 105

mCMV or vehicle (mock) by IU inoculation at embryonic day (E)10. Dams 
were euthanized at 96 or 120 hours post-infection (hpi) for quantifi cation 
of fetal viability and tissue harvest. Immunocards for 96 immunomarkers 
were run on placentas. mCMV viral titers were conducted on uterine, 
placental, and fetal brain tissue. Placental and fetal brain tissue was 
evaluated for local mCMV antigens with immunohistochemistry (IHC) 
staining for pp65.

Results: A signifi cant decrease in fetal viability was noted at 120 hpi after 
IU inoculation of mCMV compared with mocks (p<0.05; Fig). These 
fetal miscarriages occurred without notable proinfl ammatory changes in 
placenta at 96 hpi. Positive signals were observed for viral specifi c antigen 
in placental and fetal periventricular brain area on IHC.

Conclusion: Placental and fetal CMV infections occur following IU 
inoculation of mCMV in immunocompetent, outbred mice. We created a 
novel model which demonstrates CMV passage through placenta leading 
to fetal death. This model provides a platform for studying CMV vertical 
transmission as well as possible interventions to prevent fetal sequelae.

O-011
Anti-LPS Antibodies and Stillbirths. Yiping Han∗,1 Qing Meng†,2

Zhezhen Jin,1 Robert Goldenberg,1 Robert Silver,3 Emilie Vander Haar,4

Cynthia Gyamfi -Bannerman,1 Ron Wapner,1 Stillbirth Collaborative 
Research Network. 1Columbia University, New York, NY, United States; 
2Qing Meng, New York, NY, United States; 3University of Utah, Salt 
Lake City, UT, United States; 4Weill Cornell Medical Center, New York, 
NY, United States.
Introduction: Infl ammation with and without evidence of infection 
is associated with stillbirth. In this study, we compared anti-
lipopolysaccharide (LPS) antibody titers in maternal sera collected from 
stillbirths and live births. We hypothesize that elevated anti-LPS antibody 
titers are more common among women with stillbirths.
Methods: We performed a nested case-control ancillary study from 
a multi-site, case-control study conducted through the Stillbirth 
Collaborative Research Network. Cases were stillbirths (n=105), and 
controls were preterm live births (n=100) and term live births (n=100). 
Maternal sera were collected at time of delivery and frozen at - 800C 
until assay. Anti-LPS IgG titers were measured by ELISA in a blinded 
manner. The results were then analyzed using descriptive statistics and a 
regression model to adjust for confounders to compare maternal anti-LPS 
antibody titers among groups.
Results: The stillbirth and live birth groups were similar for maternal 
age, education, income, health insurance, and smoking. The stillbirth 
group had more non-Hispanic black women than the live birth group 
(30.8% vs 11.0%, p=0.0001) and lower gestational age (GA; 27.2±7.2 vs 
35.3±4.4, p<0.001). The GA distribution for the stillbirth group was: ≤23 
weeks, 49.5%; 24-31 weeks, 17.2%; 32-36 weeks, 17.1%; and 37+ weeks, 
16.2%. For the live birth group, the GA distribution was: 24-31 weeks, 
25%; 32-36 weeks, 25%; and 37+ weeks, 50%. The anti-LPS IgG titer 
was signifi cantly associated with stillbirth [odds ratio (OR)=1.29, 95% 
confi dence interval (CI) 1.07-1.56, p=0.008]. The association remained 
signifi cant after adjusting for race, GA and pregnancy history (OR=1.31, 
95% CI 1.03-1.68, p=0.03).
Conclusion: Mothers with stillbirths exhibited higher serum anti-LPS 
antibody titers than those delivering live births. These data suggest 
exposure to microbial infection may contribute to some stillbirths.
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O-012
Regulatory T Cell Adoptive Transfer Alters Macrophage 
Populations at the Maternal-Fetal Interface and Decreases Late 
Fetal Loss. Emma L Lewis†, Amy G. Brown, Paige M. Porrett, Michal 
A. Elovitz∗. University of Pennsylvania, Philadelphia, PA, United 
States.
Introduction: Intrauterine fetal demise (IUFD) - fetal loss after 20 weeks 
- affects 6 pregnancies per 1,000 live births in the United States. At least 
one-third of IUFDs are of unknown clinical etiology and mechanistic 
studies of IUFD are rare. The CBA mouse has mid-late gestation fetal 
loss. Therefore, using this model, we sought to investigate immunologic 
mechanisms that may be critical in the pathogenesis of IUFD.
Methods: CBA and C3H/HeN (C3H) (control) female mice were mated 
to DBA/2 males and sacrificed at gestational ages from E6 - E18 (min. 4 
dams/strain/age). Maternal spleen, blood, uterine-draining lymph nodes 
(uLN), decidua, uterus and placenta were collected and analyzed by 
flow cytometry. To elucidate immune mechanisms that prevent IUFD, 
a regulatory T cell (Treg) adoptive transfer was performed. Tregs were 
isolated from E14 C3H maternal spleen by cell sorting (CD4+ CD25high 
cells). Tregs (2x105 cells) in PBS or PBS alone were injected retro-orbitally 
into E2 CBA dams (N=7-9/group). Transfer recipients were sacrificed 
at E14; fetal phenotypes were assessed and tissues were collected for 
flow cytometry.
Results: Compared to C3H dams, CBA dams have higher rates of fetal loss 
(CBA v. C3H: 22% v. 6.1%, p=0.0001) and lower fetal:placental weight 
ratios (E14: 1.2 v. 1.8, p=0.02; E18: 5.7 v. 8.8, p<0.0001). Mid-gestation 
CBA dams have fewer Tregs in their uLNs (5.6 v. 21 x103, p=0.0004) 
and uterus (70 v. 360, p=0.006). The sole difference detected between 
C3H and CBA decidual immune cells was fewer macrophages in CBA 
decidua (8.7% v. 26%, p=0.001). CBA decidual macrophages also express 
elevated levels of MHC-II (MFI 2760 v. 203, p=0.007). Following Treg 
adoptive transfer, CBA dams had less fetal loss (9.9% v. 27%, p=0.04) and 
an increased fetal:placental weight ratio (1.3 v. 1.2, p=0.05) compared to 
controls. Treg transfer increased uterine Tregs in CBA dams (180 v. 77, 
p=0.05). Treg transfer also altered many macrophage subtypes, including 
increasing CD86neg MHC-IIneg macrophages in the decidua (FigA) and 
uterus (FigB), and increasing CD206+ MHC-II+ and Tim3+ MHC-
II+ macrophages in the uLNs of Treg recipients compared to controls 
(CD206+: 39% v. 12%, p=0.01; Tim3+: 14% v. 6.2%, p=0.0005).
Conclusion: Investigation of fetal loss in CBA mice suggests a protective 
role of Tregs in IUFD and placental dysfunction. Further research is 
needed to elucidate mechanisms by which Tregs reprogram macrophages 
and tissue-resident macrophages regulate ‘non-immune’ processes in 
pregnancy such as placentation.

O-013
Single Cell Transcriptomes From Uterine Fibroids and Fibroid-
free Myometrium Elucidate Myometrial Tumorigenesis. Wanxin 
Wang†,1 Aymara Mas,2 Patricia Escorcia,2 Javier Monleon,3 Stephen 
Quake∗,1,4 Carlos Simon∗.5,2,6 1Stanford University, Stanford, CA, 
United States; 2Igenomix Foundation, Valencia, Spain; 3Hospital 
Universitario La Fe, Valencia, Spain; 4Chan Zuckerberg Biohub, 
San Francisco, CA, United States; 5Harvard University, Boston, MA, 
United States; 6Valencia University, Valencia, Spain.
Introduction: Uterine fibroids represent the most common benign tumors 
in women in reproductive age. It has been reported that they arise from 

a single dysregulated myometrial smooth muscle cell. However, the 
underlying tumorigenic mechanism remains unclear and because of that, 
surgery has been the gold standard for treatment. Our primary motivation 
stems from the need to better understand the cellular hierarchy of uterine 
fibroids and myometrium, leveraging the high resolution of single cell 
RNAseq. We aim to identify cell types and states that are unique to the 
fibroids, based on their molecular signatures. This may point towards more 
targeted and less invasive treatment strategies for the disease, and better 
elucidate the mechanism of myometrial tumorigenesis.
Methods: After tissue dissociation, single cell RNA-seq analysis was 
performed to profile a total of 5432 single cells from uterine fibroids (F), 
fibroid-free matched myometrium (M) and healthy myometrium (hM) 
from 7 patients. Full length cDNA libraries of individual cells were 
prepared using an adapted SmartSeq2 protocol. Nextera XT DNA Sample 
Preparation kit was used for library preparation. Each cell was sequenced 
on a Novaseq to ~1e06 reads/cell. Quality control and bioinformatic 
analyses were performed using custom R scripts.
Results: Dimensional reduction revealed that F, M and hM consist of 14 
cell types and states. Canonical markers and highly differentially expressed 
genes identified major lineages of smooth muscle cells (SMC), fibroblasts 
(FB), vascular smooth muscle cells, lymphatic endothelia (LEC), vascular 
endothelia, macrophages/dendritic cells and mast cells. We discovered that 
the tumor (F) and the non-tumor (M/hM) tissues differ most drastically in 
FB, SMC, and LEC. LEC is more abundant in the tumor. For both SMC 
and FB, we identified states that are enriched in tumor and non-tumor, 
respectively, and report signatures that differentiate the two states.
Conclusion: Single cell transcriptomic analyses revealed cellular 
hierarchies that are common or different among F, M, and hM. Cell types 
and states that are unique to F and their expression signatures might 
provide molecular targets for less invasive treatment of these benign 
tumors. (Wang W & Mas A contributed equally.)

O-014
Effect of Selective Progesterone Receptor Modulator (SPRM), 
Ulipristal Acetate (UPA) on Uterine and Fibroid Volume Measured 
by Unbiased Stereology and MRI. Hilary Critchley∗,1 Kaiming 
Yin,1 Lucy Whitaker,1 Suzanne McLenachan,2 Jane Walker,2 Graham 
McKillop,2 Neil Roberts.1 1University of Edinburgh, Edinburgh, United 
Kingdom; 2Royal Infirmary, Edinburgh, United Kingdom.
Introduction: Heavy Menstrual Bleeding (HMB) adversely effects the 
quality of life of one in four women of reproductive age and represents a 
substantial burden and cost to society. The aim of the present study was 
to determine whether the Selective Progesterone Receptor Modulator 
(SPRM) Ulipristal Acetate (UPA) is effective in reducing the volume 
of the uterus in women with HMB, and if this is influenced by whether 
fibroids are present. 
Methods: Nineteen women with HMB (with and without uterine fibroids) 
were recruited (informed written consent) for the embedded mechanism 
of action study in the UCON clinical trial (EUDRACT 2014-003408-65, 
REC -14/LO/1602). Women were treated with three 12 week cycles of 5 
mg daily UPA with 4 weeks off medication between each cycle. Structural 
T2-weighted Magnetic Resonance Imaging (MRI) was performed at 
baseline (pre-treatment) and after six, and twelve, months and which 
corresponds to after 2.00 (SD = 0.16), and 2.96 (SD=0.09), cycles, 
respectively. The volume of the body of the uterus excluding cervix, and 
of uterine fibroids when present, was estimated from the MR images 
using the Cavalieri method of modern design stereology in combination 
with point counting.
Results: The measurements, which were shown to have excellent 
intra-rater repeatability (Pearson’s r 0.997 p<0.001 for uterus and 0.982 
for fibroids p<0.001) and inter-rater reproducibility (Pearson’s r 0.994 
p<0.001 for uterus and 0.984 for fibroids p<0.001), were performed blind 
to whether the MR images had been acquired at baseline of after 6 or 12 
months. For the combined group of 19 patients a significant reduction in 
volume of the body of the uterus was observed after three, but not two, 
cycles of UPA (p = 0.02). In addition, the volume reduction was significant 
in the group of 11 women without fibroids (p=0.03) but not the group of 
8 women with fibroids, and again only after three cycles.
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Conclusion: SPRM UPA treatment for 12 months produced a significant 
reduction in the volume of the uterus which was significantly greater if 
no fibroids are present.
Disclaimer The views expressed are the view of the author(s) and not 
necessarily those of the MRC, NIHR, or the Department of Health and 
Social Care.
Support from Efficacy and Mechanism Evaluation (EME) Programme, 
an MRC and NIHR partnership (12/206/52)

O-015
Nintedanib Alters Hippo Signaling in Uterine Fibroid Cells 
Leading to Decreased Levels of Connective Tissue Growth Factor 
and Cyclin D1, and Reduced Fibroid Cell Proliferation. Md Soriful 
Islam, Ha Vi S Nguyen, Jacqueline Y Maher, Joshua T Brennan, James 
H Segars∗. Johns Hopkins University, School of Medicine, Baltimore, 
MD, United States.
Introduction: Recent studies showed that uterine fibroids exhibit 
dysregulation of the Hippo signaling pathway, a key signaling pathway 
regulating cell proliferation and apoptosis. Hippo cytoplasmic modules 
include MST1/2 kinases and SAV1 that form a complex to phosphorylate 
and activate LATS1/2, which then phosphorylates YAP/TAZ resulting in 
14-3-3-mediated cytoplasmic retention and degradation of YAP/TAZ. 
Conversely, dephosphorylated YAP/TAZ translocates to the nucleus to 
induce expression of genes promoting cell proliferation, such as CTGF 
and cyclin D1. Nintedanib is a multi-target tyrosine kinase inhibitor that 
is FDA-approved for treatment of idiopathic pulmonary fibrosis. Here, 
we tested the hypothesis that nintedanib treatment of uterine fibroid cells 
would alter Hippo signaling to influence cell proliferation.
Methods: To assess cell viability, human myometrial (P51M) and fibroid 
(P51F) cells were treated with nintedanib at different concentrations (0.1, 
0.5, 1, 5 and 10 µM) for 24 or 48hrs. Next, following 24hrs of serum 
starvation, we treated both myometrial and fibroid cells with nintedanib 
at 5 µM for 24hrs or 48hrs in media supplemented with 10% serum. Then 
we measured mRNA and/or protein expression of PCNA, LC3B, SAV1, 
MST1, LATS1, YAP, p-YAP, CTGF and cyclin D1 (CCND1). ImageJ 
was used to quantify protein expression and differences in mRNA levels 
were assessed using the 2^delta-deltaCT method with an alpha of p<0.05.
Results: We found a differential effect of nintedanib treatment at 5 µM for 
24 or 48 hrs with a ≥ 20% reduction of fibroid cell growth, and no effect 
on myometrial cells. In addition, protein levels of the proliferation marker, 
PCNA, were decreased after 48hrs of nintedanib treatment in fibroid cells. 
Nintedanib treatment also significantly elevated protein expression of 
the autophagy marker LC3B in fibroid cells. The Hippo pathway kinases 
MST1 and LATS1 were not affected by nintedanib treatment while SAV1 
mRNA was significantly induced in fibroid cells. The protein levels of YAP 
were significantly reduced after 24hrs of nintedanib treatment in fibroid 
cells. As expected, p-YAP protein expression levels were slightly increased 
by nintedanib treatment. Of note, the YAP-responsive genes, CTGF and 
CCND1, were decreased by nintedanib treatment in fibroid cells.
Conclusion: We found that nintedanib treatment had a differential effect 
on fibroid cell growth compared to myometrial cells. Hippo signaling was 
altered, resulting in reduced levels of genes involved in cell proliferation. 
Nintedanib promoted fibroid cell death, at least in part, through autophagy. 
These results provide evidence to support additional evaluation of 
nintedanib using in vivo models of uterine fibroid growth.

O-016
Association Between Anxiety/Depression, Uterine Fibroid 
Symptomology and Health Status Among Women Undergoing 
Interventional Treatments for Uterine Fibroids. K Wallace,1 L 
Feng,2 L Thomas,2 S Laughlin-Tommaso,3 E A Stewart,3 L Wise,4 W K 
Nicholson,5 R M Anchan,6 G L Maxwell,7 V L Jacoby,8 G R Wegienka,9 
P Parry,1 B L Lytle,2 S Venable,10 A Shiflett,1 E R Myers,2 E E Marsh∗.11 
1University of MS Medical Center, Jackson, MS, United States; 2Duke 
University, Durham, NC, United States; 3Mayo Clinic, Rochester, 
MN, United States; 4Boston University, Boston, MA, United States; 
5University of N Carolina, Chapel Hill, NC, United States; 6Brigham 
and Women’s Hospital, Boston, MA, United States; 7Inova Fairfax 
Hospital, Falls Church, VA, United States; 8University of California, 
San Francisco, CA, United States; 9Henry Ford Health System, Detroit, 
MI, United States; 10Fibroid Foundation, Bethesda, MD, United States; 
11University of MI Medical School, Ann Arbor, MI, United States.
Introduction: Depression and anxiety has been associated with uterine 
fibroids (UF). We investigated the association of self-reported depression/
anxiety with UF symptomology and general health among women 
planning interventional treatment for UF in a multi-center registry.
Methods: Data was derived from 1,486 women in the COMPARE-UF 
prospective cohort registry. Prior to surgical intervention for UF women 
completed baseline surveys assessing health status and quality of life 
(QOL) prior to a UF surgery. Continuous data were analyzed with 
2-sample Wilcoxon rank-sum test, categorical data variables analyzed 
with chi-squared tests and odds ratio and 95% confidence intervals were 
estimated using logistic regression.
Results: Using the Euro-QOL 5D data collected at baseline 26.4% 
(n=393) of the women in our cohort reported having feelings of moderate 
to extreme anxiety/depression. Women reporting anxiety/depression had 
longer menses (70.5 vs. 57.9%; p<0.001), more pelvic pain requiring 
medication (61.3 vs. 36.5%; p<0.001) and had significantly more 
miscarriages (8.7 vs. 5.1%; p=0.01) compared to women with no/slight 
anxiety/depression. These women had significantly higher BMIs (32.7+9.6 
vs. 29.8+7.6; p<0.001) compared to women reporting no/slight anxiety/
depression and were also more likely to be hypertensive (p=0.002) and 
have PCOS (9.8 vs 4.3%; p=0.001). Women reporting anxiety/depression 
were also more likely to be disabled/unemployed (OR=2.1, 95% CI: 1.39, 
3.18). Women reporting anxiety/depression had significantly lower UFS-
QOL (UF Symptom quality of life) scores at baseline compared to women 
with no/slight anxiety depression (32.3 vs. 52.4 after transformation to a 
0-100point Likert scale; p<0.001).
Conclusion: Among women with UF planning a surgical intervention, 
those with anxiety/depression reported a higher prevalence of severe UF 
symptoms, hypertension and lower UFS-QOL. These results suggest that 
for women with UFs, UFs may only be part of the problem contributing 
to anxiety/depression.

O-017
Gene Expression Analysis of Foreign Body Response to Engineered 
Nano-Mesh with Endometrial Stem/Stromal Cells for Pelvic 
Organ Prolapse Repair. Shayanti Mukherjee†,1 Saeedeh Darzi†,1 
Kallyanashis Paul†,2 Fiona Cousins†,1 Jerome A Werkmeister∗,1 
Caroline E Gargett∗.1 1Hudson Institute of Medical Research, Clayton, 
Australia; 2Monash University, Clayton, Australia.
Introduction: To overcome adverse events associated with transvaginal 
surgery using non-degradable synthetic mesh for treating pelvic organ 
prolapse (POP), we recently reported the design of degradable poly 
(L-lactic acid)-co-poly(ε-caprolactone) nanofibrous mesh (PLCL) 
bioengineered with endometrial mesenchymal stem/stromal cells (eMSC) 
for POP repair. Given high tissue integration and immunomodulatory 
effects in vivo, this study aimed to investigate the key players that enable 
such foreign body response modulation post-implantation.
Methods: PLCL was electrospun from a 10% (w/w) polymer solution at 1 
ml/hr and 18kV over 12.5 cm to form uniform nanofibers. SUSD2+ eMSC 
were purified from single-cell suspensions obtained from endometrial 
biopsies (n=7) from cycling women by magnetic bead sorting. PLCL with 
and without eMSCs were implanted in NSG mouse skin wound repair 
model of vaginal repair (1, 6 wks, 7 mice/gp/time-point). Quantitative 
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PCR was used to assess 50 genes associated with ECM, cell adhesion, 
angiogenesis and inflammation in comparison to sham controls as fold 
changes. IF and histology was used to visualize angiogenesis and ECM.
Results: At 6 weeks, bioengineered PLCL with eMSCs with significantly 
increased (P<0.05) ECM genes such as Col1a1 (3 folds) , Col3a1(3 folds), 
Col6a1(2 folds), Col6a2 (1.8 folds). There was also a significant increase 
(P<0.05) in ECM regulatory genes such as Mmp2, Mmp19, Timp2 and 
Timp3. Cell adhesion genes such as Itgb1, Vcam, Cdh1 and Cdh2 were 
also increased significantly (P<0.05) in the presence of eMSCs. Picro-
Sirius red stain confirmed deposition of collagen within the PLCL+eMSC 
nanomesh. This was initiated as early as 1 week by eMSCs, confirmed 
by co-localization of Collagen I and m-Cherry positive eMSCs. In 
the absence of eMSCs, acute inflammatory genes mainly Tnfa, Ccl2, 
Ccl7, Cxcl1 and Ccr7, were all significant (P<0.05) elevated at 1 week. 
However, in the presence of eMSCs, there was an increased expression of 
anti-inflammatory genes such as Mrc (P<0.05), Arg1 (P<0.05), and Il10 
(P>0.05) by 6 weeks. Interestingly, eMSCs seeded on PLCL had highly 
significant expression of angiogenic genes such as Vegfa, Tgfb1, Tgfb3, 
Ctgf, Fgf1, Ang1 and Pdgfa (P<0.05) than PLCL mesh alone.
Conclusion: This study shows that SUD2+ eMSCs modulate the foreign 
body response to degradable PLCL nanomeshes in vivo by altering the 
gene expression profile post-implant. eMSCs reduce acute inflammatory 
expression and increase ECM synthesis, angiogenic and anti-inflammatory 
gene expression at 6 weeks while forming newly synthesized collagen 
within the nanomeshes and neo-vasculature in close proximity. Such 
bioengineered meshes have significant potential as alternative surgical 
constructs for the treatment of POP.

O-018
Urogynecologic Mesh Complications: Low FGF Suggests Impaired 
Wound Healing. Amanda M. Artsen†,1 Rui Liang,1 Steven D. 
Abramowitch,2 Pamela A. Moalli∗.1 1University of Pittsburgh Medical 
Center, Pittsburgh, PA, United States; 2University of Pittsburgh, 
Pittsburgh, PA, United States.
Introduction: Fibrosis, driven by increased TGF-β1, is critical in the 
development of urogynecologic mesh complications, pain and exposure. 
Platelet-derived growth factor BB (PDGF-BB) which increases TGF-β1 
expression is also elevated. Basic fibroblast growth factor (bFGF) is 
pro-fibrotic but is needed for angiogenesis during wound healing. We 
hypothesized that bFGF is elevated in mesh tissue complexes removed 
from women with mesh complications compared to controls, similar to 
TGF-β1 and PDGF-BB.
Methods: Following informed consent, 19 women undergoing mesh 
removal for pain or exposure completed a visual analog scale (VAS) 
pelvic pain score at baseline and 6 mos after removal. Control vaginal 
biopsies were taken distant from the mesh (autologous, N=6) or from 
women undergoing prolapse or incontinence surgery without mesh and 
matched by age, BMI and surgical indication (matched, N=10). After tissue 
extraction, the amount of bFGF/total protein (Biorad) was determined 
using an ELISA kit (R&D). Collagen content surrounding mesh fibers 
was determined using a grid overlay of a trichrome stained micrograph. 
A minimal clinically important decrease of 13 mm on VAS at 6 mos was 
considered improved. T-tests and regression models were used to compare 
groups and determine correlation with pain score, fibrosis, or response to 
removal. Pathway analysis was performed to define factor interactions 
(Ingenuity, Qiagen).
Results: The mean age was 53.2±11.9 y, BMI 28.9±4.6 kg/m2 and median 
parity 3 (2, 4) with no differences between pain (N=8) and exposure 
(N=11). Median baseline VAS score was 47. The mean concentration 
of bFGF was 50% decreased in mesh tissue complexes vs all controls 
(6.7±2.7 pg/μg vs 13.9±6.3 pg/μg, N=19, P<0.001) and vs autologous 
(7.5±2.8 vs 20.4±6.8, P=0.028) and matched controls (6.4±2.7 vs 
10.8±3.1, P=0.004). bFGF was similar in pain and exposure groups and 
did not correlate with collagen content, baseline VAS, or improvement 
6 mo after removal (P>0.3). Pathway analysis revealed bFGF regulation 
of TGF-β directly and indirectly via PDGF-BB (Figure).
Conclusion: bFGF was decreased in mesh tissue complexes compared 
to controls. TGF-β is increased in women with mesh complications. As 
bFGF can inhibit TGF-β dependent differentiation of fibroblasts into 

myofibroblasts, a key player in fibrosis, bFGF may become depleted in 
counteracting TGF-β, directly or through PDGF-BB. Alternatively, lower 
bFGF may indicate dysregulated angiogenesis in mesh complications. 

O-019
Euploid Miscarriage is Associated with Lactobacillus spp. Deplete 
Vaginal Microbial Composition and Local Inflammation. Karen 
Grewal†,1 Yun S Lee,1 Ann Smith,2 Maya Al-Memar,1 Tom Bourne,1 
David A MacIntyre,1 Phillip Bennett.1 1Imperial College London, 
London, United Kingdom; 2University West of England, Bristol, United 
Kingdom.
Introduction: Early miscarriage (loss before 12 weeks) occurs in 20% 
of clinically recognised pregnancies. At least 50% are due to aneuploidy. 
The mechanisms of euploid miscarriage are poorly understood. We 
have previously shown that early miscarriage associates with vaginal 
dysbiosis but without knowledge of the pregnancy karyotype. Here we 
report a second prospective study of first trimester vaginal microbial 
composition and associated local inflammatory cytokine concentrations 
in karyotyped miscarriage, making a comparison between euploid and 
aneuploid miscarriage and healthy term pregnancy.
Methods: Vaginal swabs were collected in the first trimester of pregnancy 
from the posterior fornix of 167 women, 93 patients of whom had a 
miscarriage diagnosis, and 74 of whom delivered at term. Molecular 
cytogenetics was performed for all miscarriage patients (54 euploid 
and 39 aneuploid). The vaginal microbial composition was assessed 
using 16S rRNA gene based metataxonomics. Hierarchical clustering of 
relative genera abundance was used to classify samples into Lactobacillus 
spp. dominant and deplete groups. A comparison between euploid and 
aneuploid miscarriages and healthy viable pregnancies was performed 
using the Fischer’s exact test. The concentrations of IL2, IL4, IL6, IL8, 
TNF-alpha, IFN-y, IL-1beta, IL18 and IL10 in cell free supernatants were 
measured using the Human Magnetic Luminex Screening Assay (8-plex).
Results: Euploid miscarriage was associated with a significantly higher 
prevalence of Lactobacillus spp. deplete vaginal microbial communities 
(23/54, 42.6 %) compared to both aneuploid miscarriage (7/39, 17.9%) 
and viable pregnancy (20/74, 27%); P=0.03. When comparing euploid, 
aneuploidy miscarriage and viable pregnancy deplete in Lactobacillus 
spp., significantly increased levels of pro inflammatory cytokines was seen 
in euploid miscarriages compared to viable pregnancy (IL6 P<0.0001, 
IL8 P=0.014, IL 1beta P<0.0001).
Conclusion: Lactobacillus spp. deplete vaginal microbial composition 
is associated with euploid miscarriage. Lactobacillus spp. depletion is 
associated with greater local inflammatory cytokine expression in euploid 
miscarriage than in viable healthy pregnancy. Euploid miscarriage may 
in some cases be due to a maternal inflammatory response to vaginal 
dysbiosis, however the underlying structure of the Lactobacillus spp. 
deplete vaginal microbiota is likely to be important.



66A Reproductive Sciences Vol. 27, Supplement 1, March  2020 Scientific Abstracts

O-020
Pregnancy Outcomes Following Routine Early Provision of IUD 
After First Trimester Induced Abortion - 5-year Follow-up of a 
Randomized Controlled Trial. Elina Pohjoranta†,1 Satu Suhonen∗,2 
Maarit Mentula∗,1 Mika Gissler,3,4 Oskari M. Heikinheimo∗.1 1Helsinki 
University Hospital, Helsinki, Finland; 2Centralized Family Planning, 
Helsinki, Finland; 3National Institute for Health and Welfare, Helsinki, 
Finland; 4Karolinska Institute, Stockholm, Sweden.
Introduction: In cohort studies, post-abortal contraception with long 
acting reversible contraceptives (LARC), i.e. contraceptive implants and 
intrauterine devices (IUD) is effective in reducing the need of subsequent 
termination of pregnancy (TOP). We have carried out a randomized 
controlled trial assessing the need of subsequent TOP following routine 
provision of intrauterine contraception shortly (1-4 weeks) following first 
trimester TOP by the same unit responsible for abortion care vs. initiating 
oral contraceptives and directing women to primary health care for further 
contraceptive provision. In the present study we analyzed the effects of 
this intervention on all pregnancies during a five-year follow-up.
Methods: Women in the intervention group (n=375) were offered an 
IUD (LNG-IUS [91%] or Cu-IUD [9%]) either during surgical TOP 
(n=69) or at a follow-up visit 1-4 after medical TOP (n=306). The control 
group (n=373) was provided with oral contraceptives and directed to 
primary health care for IUD provision. By 3 months 92.5% women in the 
intervention and 20.4% in the control group had received an IUD. Data on 
all deliveries, miscarriages and TOPs during the follow-up were obtained 
from Finnish national registries maintained by the National Institute for 
Health and Welfare, and analyzed according to randomization groups.
Results: Altogether 135 women gave birth to one or several children 
during follow-up, and there was no significant difference between the 
intervention (n=58 [15.5%]) and the control group (n=77 [20.6%], HR 1.42 
[CI95% 0.98-2.07] p=0.066). The mean time interval between the index 
abortion and the first delivery was 1073 days (SD 402) in the intervention 
and 1014 (SD 456, p=0.438) in the control group. Thirty-eight women had 
≥1 miscarriage(s) during the follow-up, 16 (4.3%) in the intervention and 
22 (5.9%) in the control group (HR 1.41 [CI95% 0.73-2.72], p=0.312). The 
mean time interval between the index abortion and the first miscarriage 
was 824 (SD 629) days in the intervention and 794 (573) in the control 
group (p=0.872). Altogether 40 (10.7%) women in the intervention and 
63 (16.9%) in the control group underwent ≥1 subsequent TOP(s) (HR 
1.67 [CI 95% 1.13 to 2.49], p=0.011). The mean time interval between 
the index and the first subsequent TOP was 973 days (SD 494 days) in the 
intervention, and 742 days (SD 455 days) in the control group (p=0.013).
Conclusion: Routine provision of IUD to women undergoing TOP is 
an effective means to reduce the need of subsequent TOP. Also the time 
to next TOP was prolonged. However, the number of women delivering 
or being diagnosed with miscarriage(s), nor their timing were not 
significantly affected.

O-021
Evaluating Cervical Remodeling in Preterm and Term Birth 
Mouse Models with in vivo Raman Spectroscopy. Rekha Gautam†,1 
Jennifer Herington∗,2 Naoko Boatwright†,2 Jackson Rogers†,2 Wilson 
Adams†,1 Jen Bateman†,1 Christine O’Brien†,1 Jeff Reese∗,2 Anita 
Mahadevan-Jansen∗.1 1Vanderbilt University, Nashville, TN, United 
States; 2Vanderbilt University Medical Center, Nashville, TN, United 
States.
Introduction: The events leading to preterm birth are poorly understood, 
and a complete understanding of the mechanism requires non-invasive 
methods that can provide information about the onset of labor. Raman 
spectroscopy (RS) is based on inelastic scattering of light and provides 
a molecular fingerprint of the target tissue. Here, we used in-vivo RS to 
investigate infection-induced (LPS) or progesterone withdrawal-induced 
(RU486) remodeling and compared this to term remodeling in wild type 
(WT) mice.
Methods: Raman spectra were acquired using a portable, in-vivo Raman 
system with a ball-lens fiber optic probe from the cervices of 10-12 mice 
for each model. LPS or RU486-treated mice were measured prior to 
treatment on gestation day 15 and then every 2 hours until delivery. WT 
mice were measured on gestation day 19 and then every 2 hours until 

natural delivery. Results were analyzed using peak ratios and generalized 
linear models for longitudinal data analysis. For ex-vivo imaging, the 
cervices were excised, cryo-sectioned and scanned to generate Raman 
microscopic images.
Results: LPS treated mice displayed significantly different spectra over 
the course of labor compared to the WT and RU486 mice in regions of 
the spectrum primarily associated with nucleic acids (810 cm-1), protein 
conformation (901, 937, 971, 1402, 1636 cm-1), elastin (1105 cm-1), 
proteoglycans (1125, 1340, 1360 cm-1) and carotenoids (1156, 1520 cm-

1). A decrease in RNA and an increase in proteoglycans was observed 
in LPS mice, while their levels remain nearly the same in WT mice. 
Carotenoids increased in LPS mice but decreased in WT mice. Protein 
structural changes were seen in all mouse models. In WT/RU486 mice, 
protein side chains were more exposed to water, perhaps caused by an 
increase in hydration levels. Overall, RU486 closely mimicked the changes 
observed in the term group. The spatial distribution of these biochemical 
changes was visualized using ex-vivo Raman maps.
Conclusion: In-vivo RS is sensitive for identifying unique spectral 
changes in the cervix of mice with LPS-induced preterm birth compared 
to term parturition. Furthermore, spectral changes observed in RU486 
models were more correlated with term parturition. This suggests that 
changes in Raman spectra can help decipher the mechanism of cervical 
remodeling necessary for parturition. This study demonstrates the potential 
of RS as a non-invasive, in-vivo modality to understand cervix remodeling, 
thus guiding future studies in women, facilitating early intervention, and 
improving reproductive and neonatal outcomes.

O-022
Polarized Light Imaging of the Pregnant Cervix. Jessica Ramella-
Roman∗, Ilyas Saytashev†, Sudipta Saha†. Florida International 
University, Miami, FL, United States.
Introduction: The current global level of preterm infants born every year 
is 15 million. Of these, about 1 million will die before the age of five 
due to complications that result from premature birth prior to 37 weeks 
of gestation. Many survivors will face life-long challenges including 
neurological disorders, long-term cognitive impairment, defects in 
hearing, vision and digestion, as well as respiratory disease.
There is an absence of clinical tools for early and accurate detection 
of spontaneous preterm birth risk which limits our understanding of 
the pregnant cervix. Modalities such as Second Harmonic Generation 
(SHG) can visualize the cervix ultra structure but are costly and not easily 
applicable in human studies.
Here we propose the use of polarized light imaging to monitoring the 
pregnant cervix. The main advantage of this approach is in its ease of 
translation to clinical use.
Methods: We have developed an instrument that combines two 
polarization imaging techniques, Muller Matrix microscopy and Muller 
Matrix confocal polarimetry, and integrated these modalities into a 
Nonlinear Microscope (NLM). We utilize a femtosecond laser with a 
home-built laser scanning microscope.
Reflected light at fundamental wavelength (700-900 nm) is separated from 
epi-detected TPEF/SHG by a short-pass dichroic mirror and directed to 
an output port by a beam splitter. Mueller Matrix Polarimetry imaging is 
enabled by an addition of a polarization state generator at the microscope 
input, and a polarization state analyzer before the camera.
Mice cervices at different gestational time were imaged with this system. 
MMI and SHG is ultimately compared.
Results: Our results show that the mouse cervix collagen anisotropy and 
directionality can be captured through Mueller Matrix imaging.
These results are validated by co-registered Second Harmonic data 
collected simultaneously. The SHG data provides direct visualization of 
the collagen fibers while the pregnant cervix ultra-structure is correctly 
reconstructed by utilizing Mueller Matrix decomposition.
Mueller matrix decomposition extracts constituent polarization properties 
from a Mueller matrix of any unknown complex system.
The decomposition of the sample’s Mueller matrix, yields three canonical 
matrices accounting for material depolarization MΔ; retardance, optical 
activity MR, and diattenuation MD.
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In this study, retardation and depolarization were used to localize area of 
compact collagen from area of loosely connected fibers.
Conclusion: Our imaging systems can relay information about the cervix 
mechanical properties and structure by measuring birefringence and the 
general anisotropy of the tissue ultrastructure.
Preliminary data on pregnant mice demonstrate that Mueller Matrix 
polarimetry is an effective technique for imaging the cervix. This modality 
has the advantage of being easily translatable to the clinical setting and 
in-vivo pilot studies in humans are underway.

O-023
In vivo Diffusion Tensor Imaging of the Cervix Early and Late in 
Normal Pregnancy. Wenxu Qi†, Peinan Zhao∗, Hui Wang†, Wenjie 
Wu†, Zhexian Sun†, Yong Wang∗. Washington University School of 
Medicine in St. Louis, St. Louis, MO, United States.
Introduction: To improve diagnosis of cervical malfunction and predict 
preterm birth, we need to better understand cervical remodeling, a 
process that involves tissue hydration and disorganization of collagen 
fibers. Currently, no clinically available tools can noninvasively image 
and quantify three-dimensional cervix remodeling processes in vivo. A 
method that can noninvasively image and quantify tissue microstructure 
is the magnetic resonance imaging (MRI) technique diffusion tensor 
imaging (DTI). DTI measures the Brownian motion of water molecules 
to derive overall mean diffusivity (MD), reflecting tissue hydration (Fig. 
1, Top), and fractional anisotropy (FA), reflecting the anisotropy of water 
molecule diffusion within a tissue. FA can be used to reflect collagen 
fiber arrangement and architecture (Fig. 1, Bottom). In this study, we 
hypothesized that DTI-derived FA and MD can reflect spatial and temporal 
differences in the cervix during normal pregnancy.
Methods: After Institutional Review Board approval and consent, a 
group of healthy women in early pregnancy (12-14 weeks’ gestation, 
n=22), and a group in late pregnancy (36-38 weeks, n=27) underwent 
MRI scans on the 3T Siemens Magnetom Vida. DTI of the cervix in 
the axial plane was performed by using a 2D EPI diffusion-weighted 
sequence with the following parameters: 6300 msec repetition time, 63 
msec echo time, 350×350 mm field of view, 28×128 mm matrix, 3.0 mm 
slice thickness, 5 minutes total imaging time. Diffusion gradients were 
applied in 19 directions with b-values from 0 to 900 s/mm2. DTI-derived 
FA and MD for the subglandular zone and the outer stroma of the cervix 
were compared between groups.
Results: In the subglandular zone, FA was lower in the late pregnancy 
group than in the early pregnancy group (0.37 [0.34, 0.42] vs. 0.50 [0.43, 
0.58]; P<0.0005), suggesting increased collagen fiber disorganization. 
Additionally, MD was higher in the late pregnancy group than in the 
early pregnancy group (1.84 [1.73, 2.02] vs. 1.56 [1.42, 1.69]; P=0.001), 
suggesting increased hydration. In the outer stroma, FA (0.44 [0.40, 
0.50] vs. 0.41 [0.37, 0.43]; P=0.095) and MD (2.09 [1.92, 2.25] vs. 2.12 
[2.04, 2.24]; P=0.269) were similar in the two groups, suggesting minor 
microstructural differences.
Conclusion: This in vivo study demonstrated that DTI can identify 
differences in cervix sub-regions between early and late pregnancy. 
DTI biomarkers in the subglandular zone may be useful to characterize 
cervical remodeling.

O-024
Essential Roles of Uterine Peristalsis by Cav1.2 in Reproduction 
and Adenomyosis in Mice. Mingzi Qu†, Ping Lu, Christina Baer, 
Lawrence Lifshitz, Ronghua ZhuGe∗. University of Massachusetts 
Medical School, Worcester, MA, United States.
Introduction: Uterine peristalsis has been inferred to facilitate embryo 
implantation, and be involved in the etiology of adenomyosis. However, 
the molecular basis of uterine peristalsis remains unclear, which in turn 
makes it a challenge to elucidate its role in reproduction and adenomyosis 
at the molecular level. We recently show that voltage-gated Ca2+ channel 
Cav1.2 is a key ion channel for the generation of uterine peristalsis in 
mice. Here we investigate the roles of Cav1.2 in uterine peristalsis, 
reproduction and adenomyosis using Cav1.2 transgenic mice and a mouse 
model of adenomysis.
Methods: A precision-cut uterine slice preparation (250 μm thick) that 
preserves the cell communication and organization present in vivo was 
used 1). to study Ca2+ signaling and cell shortening under a 2-photon 
microscope and 2). to measure the changes in slice lumen under a wide-
field microscope. Embryo implantation and pregnancy were assessed by 
Chicago Sky Blue 6B stains and an infrared video system respectively, 
after intraperitoneal injection of a Cav1.2 blocker and in heterologous 
Cav1.2 knockout mice. Adenomyosis was induced by the stomach 
administration of tamoxifen to neonatal CD-1 mice. Gene expression 
was quantified by qPCR.
Results: 2-photon imaging detected clusters of myometrial cells 
consistently generating spontaneous synchronized Ca2+ oscillations 
that cause cell shortening. The Ca2+ oscillations were abolished when 
extracellular Ca2+ was removed and by Cav1.2 blocker nifedipine. These 
treatments also abolished peristalsis, as assessed by changes in uterine 
slice lumen under the wide-field microscope. Nifedipine (35 mg/kg body 
weight) reduced the mouse embryo implantation rate by 80% compared 
to solvent control. Heterologous Cav1.2 knockout (i.e., Cav1.2fl/+;SMA-
Cre) CD-1 mice produced litters with smaller size (5.5± 1.9 pups in the 
KO vs 9.8 ±1.6 pups in the control (Cav1.2fl/+ mice) and delayed in labor 
(19.3±0.2 days in the KO vs 18.7±0.2 days in the control when the time 
of detecting vaginal plug is considered day 0.5 of pregnancy). Tamoxifen 
treatment (1 mg/kg on days 1-5 after birth) caused endometrial glands 
to migrate into endometrium, a hallmark of adenomyosis, in CD-1 mice 
(45-60 days old). Moreover, nine out of 14 mice treated with tamoxifen 
failed to implant, and the remaining 5 mice gave birth with a litter size 
of 2.2±1.2 pups. Of 10 control mice, nine gave birth with a litter size of 
14.7±1.8 pups. Uteri from 45-60 days old mice treated with tamoxifen 
showed significantly weaker spontaneous Ca2+ signals and agonist-induced 
contractions, and mRNA for Cav1.2 in the myometrium was decreased 
by (74.7±4.6)% compared to control mice.
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Conclusion: Cav1.2-mediated uterine peristalsis plays a critical in embryo 
implantation, and a dysfunction of this peristalsis could contribute to 
the pathogenesis of adenomyosis and the impaired reproduction seen 
in this disorder.

O-025
NF-кB and AP-1 Transcription Factors Regulate Human 20 alpha 
HSD Transcription: Potential Pathways to Labour Induction. 
Lubna Nadeem,1 Rathesh Balendran,2 Oksana Shynlova,3 Sam 
Mesiano,4 Stephen Lye.3 1LTRI/MSH, Toronto, ON, Canada; 2York U, 
Toronto, ON, Canada; 3LTRI/MSH, Phys & Ob/Gyn, UofT, Toronto, 
ON, Canada; 4Rep Biol, CWRU,, Cleveland, OH, Canada.
Introduction: Metabolism of progesterone by the 20α hydroxysteroid 
dehydrogenase (20αHSD/AKR1C1) in myometrial cells is hypothesized 
to be a key mediator of progesterone (P4) withdrawal leading to labour 
onset. Our data show increased myometrial AKR1C1 expression during 
the prelude to term and preterm labor and in association with activation 
of the nuclear factor kappa B (NF-кB) and activator protein 1 (AP-1) 
transcription factors (TFs). This study examined the role of NF-кB and 
AP-1 TFs in the regulation of AKR1C1 transcription.
Methods: Promoter activity assays were designed to study transcriptional 
regulation of AKR1C1 with lipopolysaccharide (LPS, mimicking 
infection) and 12-O-tetradecanoylphorbol-13-acetate (TPA, mimicking 
inflammation). The human AKR1C1 promoter (-886 to +43) was inserted 
into the pLightSwitch reporter vector (pWT). Activity of NF-кB and 
AP-1 were suppressed with JSH and T5224 respectively. The NF-кB and 
AP-1 consensus binding sites in the wild type AKR1C1 promoter, pWT 
were eliminated by site directed mutagenesis to generate null NF-кB 
(pΔNF-кB) and null AP-1 (pΔAP-1) AKR1C1 promoter vectors. Assays 
were performed by transient transfection of the above vectors along with 
pRSVβgal in HEk293T cells, and promoter activity was determined 
relative to β-galactosidase activity.
Results: Both pro-inflammatory stimuli, LPS and TPA significantly 
induced AKR1C1 promoter activity (p<0.0001, p<0.001 respectively) in a 
dose-dependent manner. The NF-кB inhibitor JSH significantly (p<0.001) 
abolished the LPS-mediated AKR1C1 induction, while the AP-1 inhibitor 
T5224 significantly (p<0.0001) abolished the TPA-mediated induction 
of AKR1C1 promoter. ΔAP-1 did not alter LPS mediated effects on 
AKR1C1 promoter activity, while the activity was completely inhibited 
by ΔNF-кB. By contrast, while ΔNF-кB partially blocked the effect of 
TPA on AKR1C1 promoter activity, ΔAP-1 fully blocked TPA-induced 
promoter activity (p<0.001).
Conclusion: NF-кB and AP-1 differentially activate human AKR1C1 
transcription depending upon the source of pro-inflammatory stimulus. We 
speculate that inflammation (physiologic or infection-induced) upregulates 
AKR1C1 transcription in human myometrium due to activation of NF-кB 
and AP-1 leading to local P4 withdrawal. FUNDING: MOD-6-FY17-647.

O-026
Dynamic MicroRNA 203 Expression Regulates Myometrial Smooth 
Muscle Cell Transient Receptor Vanilloid 4 Channel Expression 
During Pregnancy. Lihua Ying∗, Judith A Ingles†, Cristina M Alvira∗, 
David N Cornfield∗. Stanford Univercity, Stanford, CA, United States.
Introduction: Expression of the transient receptor vanilloid 4 (TRPV4) 
channel increases in myometrial smooth muscle cells (mSMC) during 
pregnancy and activation contributes to uterine contractility. In 
chondrocytes, micro-RNA 203 (miR-203) represses TRPV4 expression. 
Whether pregnancy associated changes in miR-203 expression contributes 
to the heightened expression of TRPV4 in the pregnant myometrium 
remains unknown. Thus we hypothesis that decreases in miR-203 across 
gestation indirectly facilitates increases in TRPV4 expression in the 
pregnant myometrium.
Methods: To test this hypothesis, we first characterized uterine miR-203 
and TRPV4 expression from pregnant (PG) and nonpregnant (NP) mice 
via qPCR, and subsequently, in human and mouse mSMC transfected 
with either miRNA-203 mimetic or inhibitor. miR-203 and TRPV4 
expression were also assessed in whole uterine tissue of PG and NP 
mice via immunofluorescence and in situ hybridization. Contractility 

of mSMC was then assessed in the presence and absence of miR-203 
transfection. To determine whether TRPV4 is a direct target of miR-203, 
we next identified a predicted miR-203 targeted gene sequence using the 
TargetScan 7 and performed a dual luciferase activity assay using a Gluc 
reporter construct containing the 3’-UTR of TRPV4 and a secreted alkaline 
phosphatase (SEAP) reporter. To validate target site-specificity, we 
generated a site-specific TRPV4 mutant using a site-directed mutagenesis 
approach. After confirming plasmid DNA sequences, wild type (wt) or 
mutant (mut) TRPV4 3’-UTR were co-transfected with miR-203 mimetic 
or miRNA control Relative luciferase activity was normalized to secreted 
SEAP reporter.
Results: Uterine miR-203 expression was decreased in PG compared 
to NP mice. Treatment of human or mouse mSMC with the miR-203 
mimetic decreased, while miR-203 inhibitor increased both TRPV4 RNA 
and protein. In mSMC transfected with miR-203 mimetic, the contractile 
response to oxytocin was attenuated. In dual-luciferase reporter assays 
using human mSMC co-transfected with reporter constructs containing 
either (i) wt + miRNA control (ii) wt + miR-203 mimetic (iii) mut + 
miRNA control and (iv) mut + miR-203 mimetic, the miR-203 mimetic 
co-transfected with wt TRPV4 3’-UTR exhibited the lowest luciferase 
activity (0.46±0.11) [P<0.05, vs. mut TRPV4 3’-UTR (1.02±0.17); N=6]. 
Thus, miR-203 regulates TRPV4 via directly targeting 3’-UTR of TRPV4.
Conclusion: In mSMC, miR-203 expression is dynamic and regulates 
TRPV4 expression. During pregnancy, miR-203 expression decreases. 
Given that TRPV4 is a direct target of miR-203, we conclude that the 
increase in TRPV4 expression in mSMC during pregnancy is determined, 
at least in part, by the decreasing miR-203 expression. miR-203 may 
represent a novel target to suppress uterine contractility, prolong pregnancy 
and prevent preterm delivery

O-027
Regulation of Mouse Uterine Contractility by Regulator of 
G-Protein Signalling 2. Daniela Urrego†, Stephen L Wood, Robert 
Newton, Donna M Slater∗. University of Calgary, Calgary, AB, 
Canada.
Introduction: Uterine contractions in labour are produced by activation 
of receptors such as FP (PGF2α) and OXTR (oxytocin). Such receptors 
signal via Gαq proteins that can be selectively turned off by the regulator 
of G-protein signaling 2 (RGS2). RGS2 expression can be upregulated 
by Gαs-coupled receptor signaling. PGE2 elicits various uterine effects, 
some of which occur via activation of Gαs-coupled receptors. In primary 
human myometrial cells, PGE2 enhances RGS2 expression, which 
attenuates subsequent oxytocin-stimulated calcium responses, associated 
with contraction. To directly study whether RGS2 dampens uterine 
contraction, we analyzed the ex vivo contractility of pregnant mouse 
uteri. We hypothesize that loss of RGS2 expression enhances oxytocin 
and PGF2α-stimulated uterine contractility.
Methods: Wildtype (WT) and RGS2 knockout (KO) female mice (8-14 
weeks) were time-mated and euthanized on days 15-20 of pregnancy, or 
during active labour (n=5-11 per group). Uteri were snap frozen for RNA 
and protein expression analysis (qPCR and western blot). Uterine sections 
from day 18-19 pregnancies were dissected into longitudinal strips for 
ex vivo contractility measurement. Tissues were submerged in Krebs-
Henseleit buffer and tied to force transducers to measure isometric force 
development. Following equilibration, tissues were treated with or without 
1μM PGE2 for 2 hours. In parallel, all tissues were then treated with 
increasing concentrations of oxytocin or PGF2α (0.1-10uM). At the end 
of the experiment, all tissues were treated with 100mM KCl to determine 
the maximum contraction. Data were analyzed by ANOVA (Bonferroni 
post-hoc), or least-squares, nonlinear, variable slope regression.
Results: RGS2 expression in WT uteri sharply decreases at day 19 
(p<0.05), remaining low during labour. OXTR and FP receptor expression 
increase at day 19 (p<0.01 and p<0.05, respectively) and are sustained 
through labour. Compared to WT, uteri from KO mice produced larger 
oxytocin-stimulated contractile amplitudes (p<0.05), and more frequent 
PGF2α-stimulated contractions (p<0.05). PGE2 pretreatment enhanced 
RGS2 expression in WT uteri, which reduced the peak amplitudes and 
integrals elicited by subsequent oxytocin treatment, compared to non-
pretreated uteri (p<0.05).
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Conclusion: RGS2 may play a pro-quiescent role in pregnancy, since loss 
of RGS2 enhances uterine contractility. The concomitant downregulation 
of RGS2 and upregulation of pro-contractile receptors may facilitate 
activation of labour contractions in the uterus.

O-028
Differential Regulation of SOX Family Transcription Factors 
in the Pregnant and Labouring Mouse Myometrium. Nawrah 
Khader†,1 Virlana Shchuka†,1 Anna Dorogin,2 Luis E Abatti†,1 Oksana 
Shynlova∗,2 Jennifer Mitchell∗.1 1University of Toronto, Toronto, ON, 
Canada; 2Lunenfeld Tanenbaum Research Institute, Toronto, ON, 
Canada.
Introduction: Preterm birth, defined as birth prior to 37 weeks of 
gestation, is a major contributor to neonatal mortality and increased 
morbidity throughout life, worldwide. There is a lack of effective 
preventative treatments due to the understudied molecular mechanisms 
responsible for the switch of uterine smooth muscle (myometrium) from 
a quiescent to a contractile phenotype, inducing labour contractions. 
Previous research show that prior to the onset of labour there is an 
increase in the myometrial expression of the contraction associated 
protein connexin 43 (Gja1). Gja1 gene has been shown to be regulated 
by both hormonal and inflammatory signals during pregnancy and labour. 
Earlier we identified activator protein-1 (AP1) and progesterone receptors 
as transcriptional regulators of the Gja1 gene during active labour. Here 
we investigated the expression of SOX transcription factors in mouse 
myometrium during gestation and labour, both term and preterm.
Methods: Pregnant CD-1 mice were euthanized on gestational day 15, 
17, 18.5 (term not in labour), 20 (during term labour) or on gestational 
day 16 (during preterm labour). Differential RNA-seq was used to 
identify transcription factors that could contribute to the contractile 
phenotype in mouse myometrium during normal gestation, RU486-
induced (sterile) preterm labour and LPS-induced (infectious) preterm 
labour. To investigate further the role of these factors in gestation and 
labor onset, mRNA levels for SOX family of transcription factors were 
investigated by RT-qPCR.
Results: RNA-seq analysis revealed significant upregulation of SOX 
family of transcription factors, Sox4, Sox7 and Sox9 during active labour in 
mouse myometrium; conversely, Sox8 was down-regulated during labour 
(p <0.01). RT-qPCR confirmed significant changes in gene expression that 
occur during normal gestation for all factors, except Sox9. In the preterm 
labour models, Sox4 expression was modulated by both, RU486 and LPS; 
whereas Sox7 and Sox8 exhibited significant differential expression only 
in the RU486 model.
Conclusion: These data suggests Sox4 could be critical in modulating gene 
expression during pregnancy and labour, as expression was increased in 
both preterm and term labour. Sox7 and Sox8 might play a role in regulating 
the gene expression changes during labour in response to change in 
progesterone signaling, but not inflammatory signals. Altogether, our 
findings implicate SOX family of transcription factors in regulating the 
gene expression changes during pregnancy and labour, potentially in 
cooperation with AP1 family and progesterone receptors.

O-029
Cell-free DNA Methylation and Transcriptomic Signature 
Prediction of Pregnancies with Adverse Outcomes. Giorgia Del 
Vecchio†,1 Qingjiao Li,1 Wenyuan Li,1 Shanthie Thamotharan,1 
Anela Tosevska,2 Marco Morselli,2 Kyunghyun Sung,1 Carla Janzen,1 
Xianghong Zhou,1 Matteo Pellegrini,2 Sherin U. Devaskar.1 1David 
Geffen School of Medicine at UCLA, Los Angeles, CA, United States; 
2University of California Los Angeles, Los Angeles, CA, United States.
Introduction: Although analysis of maternal plasma cell-free content 
has been employed for screening of genetic abnormalities within a 
pregnancy, limited attention has been paid to its use for the detection of 
adverse pregnancy outcomes (APOs) based on placental function. Here 
we investigated the efficacy of non-invasive testing in predicting APOs 
such as preeclampsia and gestational diabetes mellitus by employing 
maternal plasma cell-free (cf) nucleic acid signatures.

Methods: We analyzed the cfDNA and cfRNA content of 111 maternal 
plasma samples and 25 cord blood samples collected longitudinally 
for each subject from the first trimester until the delivery day. Using 
the WGBS sequencing followed by a new deconvolution methodology 
we first investigated the tissue-of-origin contribution towards maternal 
plasma cfDNA with advancing gestation. We subsequently examined 
plasma cfRNA by RNA-seq analysis with a focus on the first and second 
trimesters of pregnancy, so as to detect differentially expressed genes 
prior to the development of clinical symptomatology characteristic of a 
given high-risk pregnancy condition. We finally constructed a classifier 
to propose a panel of genes that could be detected in plasma as early as 
the first trimester of pregnancy, which could indicate an increased risk 
for the subsequent development of adverse outcomes.
Results: Employing the WGBS analyses we found that total CG 
methylation decreased with advancing gestational age beginning from first 
trimester until the time of delivery. Deconvolution analysis demonstrated 
that with advancing gestation, increasing amounts of placenta-specific 
DNA contributed to the maternal cfDNA pool. During the first trimester, 
placenta-specific DNA increased prior to the subsequent development 
of gestational diabetes (GDM), while decreasing with maternal obesity, 
and with no change in the case of preeclampsia. Moreover, using cfRNA 
sequencing, pregnancies with adverse outcomes revealed an upregulation 
during the first trimester of S100A8, S100A9, MS4A3, and MMP8 and 
a downregulation of ALPL. We finally constructed a classifier with a 
positive predictive ability (AUC) of 0.91 for APOs, 0.86 for preeclampsia 
alone and 0.64 for GDM.
Conclusion: Our study suggests that Placenta-specific cfDNA methylation 
and cell-free transcriptomics during early gestation provides the possibility 
of predicting pregnancies with adverse outcomes prior to the emergence 
of characteristic clinical and laboratory features. These observations may 
pave the way towards improving future non-invasive testing and screening 
of all women. Supported by NICHD.

O-030
Under-Expression of Placental Endocrine-Specific Igf2 
Programmes Cardiovascular Disease in the Adult Male Offspring. 
W. Ching†, Y. Niu, T. A. Garrud†, H. Yong, E. R. Christoforou†, J. 
Lopez-Tello, D. A. Giussani∗, A. N. Sferruzzi-Perri∗. University of 
Cambridge, Cambridge, United Kingdom.
Introduction: The role of the placenta in developmental programming 
has been comparatively ignored. We have previously induced placental 
endocrine-specific malfunction in mice by placental endocrine zone 
deletion of the paternally-expressed imprinted Igf2 gene (UE). While 
offspring exposed to UE are growth-restricted in utero (Placenta 2018; 
69:e60-61), the impact of UE on the cardiovascular physiology of the 
offspring is completely unknown. Here, we show that adult male offspring 
exposed to UE have an increased programmed risk of cardiovascular 
dysfunction.
Methods: UE litters were generated by crossing TpbpaCre females with 
Igf2-floxed males. Offspring of the reverse genetic cross, with normal 
placental endocrine function, served as controls. After natural delivery, 
litters were standardised to 3 female and 3 male pups. At 12-13 weeks 
of age, 1-2 males per litter (from 5-6 litters per group) were killed and 
hearts and second-order femoral arteries were isolated and mounted on a 
Langendorff and wire myography preparation, respectively. Significance 
was set at p<0.05 and determined by Two-way ANOVA followed by Tukey 
test or the Student’s t test for unpaired data, as appropriate.
Results: Compared with controls, male UE offspring showed cardiac 
systolic (Fig. A and B) and diastolic (C and D) dysfunction, increased 
cardiac sympathetic dominance (E), without a change in coronary flow 
rate (F). Moreover, isolated femoral arteries from male UE offspring 
showed a blunted contractile response to phenylephrine (G and H) and a 
greater relaxant response to acetylcholine (I and J).
Conclusion: Placental Igf2 endocrine-specific loss programmes defects 
in the cardiovascular function of adult male offspring. The increased 
dilator while reduced constrictor phenotype of femoral arteries may 
reflect compensation in the peripheral circulation to offset cardiac load 
in these offspring.
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Supported by The Royal Society, The Lister Institute and The British 
Heart Foundation.

O-031
Nanoparticle-Mediated Transgene Expression of Insulin-like 
Growth Factor 1 in the Guinea Pig Placenta Reduces Angiogenic 
Factor Transcription but Enhances Glucose Transporter 
Expression. Rebecca L Wilson†, Kendal Stephens, Kristin Lampe, 
Helen Jones∗. Cincinnati Children’s Hospital and Medical Center, 
Cincinnati, OH, United States.
Introduction: Abnormal placenta development and function contributes 
to numerous obstetric diseases including fetal growth restriction (FGR). 
We have used a non-viral nanoparticle (NP) delivery system to induce 
trophoblast transgene expression of human insulin-like growth factor 1 
(hIGF1) that maintains normal fetal growth in a mouse model of surgically 
induced FGR. Building upon this knowledge, we aimed to determine the 
efficacy of NP uptake and longevity of transgene expression in the guinea 
pig in order to further develop this treatment for human pregnancies.
Methods: Female Hartley guinea pigs at gestational day (GD) 30-35 
underwent ultrasound guided intraplacental injection of 1) Texas-Red 
(TR) conjugated NP containing a green fluorescent protein (GFP) plasmid 
under the control of the trophoblast-specific promotors Cyp19 or Plac1 
(n=6), or 2) NP-Cyp19-hIGF1 (n=8). Animals receiving the GFP plasmid 
were sacrificed 30 h post injection; placenta and fetal liver samples were 
fresh-frozen in OCT for fluorescent imaging. Females receiving the NP-
Cyp19-hIGF1 were sacrificed 5 days post injection, fetuses weighed, and 
placentas snap frozen for qPCR gene expression analysis (Plgf, Vegfβ, 
Pdgfβ, PdgfβR), or fixed for Masson’s trichrome, immunohistochemistry 
(IHC) of proteins (Slc2A1) and in situ hybridization (ISH). Data was 
analysed using Mann-Whitney test.
Results: TR fluorescence indicated uptake of NP in the sub placenta 
trophoblasts 30h after injection; analysis of GFP fluorescence indicated 
that only the Cyp19 promotor was recognized by guinea pig trophoblasts. 
Negligible levels of TR was found in fetal liver indicating NP did not 
cross the placenta to fetal circulation. In terms of longevity, ISH staining 
for plasmid-specific hIGF1 mRNA was positive in the sub placenta 
trophoblasts 5 days after injection. There was no disruption to normal fetal 
and placenta growth (mean±SEM fetal weight (g); Sham: 6.3±0.58 vs. 
NP: 4.9±0.30, P=0.18 and placenta weight (g); Sham: 3.4±0.26 vs. NP: 
3.2±0.30, P=0.65) nor labyrinth to sub placenta area ratio (Sham: 1.3±0.13 
vs. NP: 1.2±0.21 mm2, P=0.65). There was also no signs of increased 
placenta necrosis or immune cell infiltration with NP treatment. Compared 
to sham injected, NP treatment resulted in reduced mRNA expression of 
Plgf (21%, P=0.05), Vegfβ (48%, P=0.02), Pdgfβ (55%, P=0.002) and 
PdgfβR (82%, P=0.0008) in the sub placenta; there was no differences 
in labyrinth mRNA expression of these angiogenic factors. NP treatment 
did however, increase protein IHC staining of glucose transporter Slc2A1 
in the labyrinth zone.
Conclusion: We have shown successful NP uptake and transgene 
expression in the guinea pig placenta that is capable of modifying 
placenta gene and protein expression but does not affect normal fetal 
and placenta growth.

O-032
Regulatory T Cells Determine Uterine Natural Killer Cell 
Abundance and Decidual Vascular Remodeling in Early Pregnancy 
in Mice. Alison S. Care,1,2 Holly M Groome†,1,2 Shanna L Hosking†,1,2 
Claire T Roberts,1 Sandra T Davidge,3,4 Sarah A Robertson.1,2 
1University of Adelaide, Adelaide, Australia; 2Robinson Research 
Institute, Adelaide, Australia; 3University of Alberta, Edmonton, AB, 
Canada; 4Women and Children’s Health Research Institute, Edmonton, 
AB, Canada.
Introduction: In preeclampsia, a deficiency in regulatory T (Treg) cells 
has been observed. Treg cells prevent maternal immune rejection of 
the fetus, and suppress inflammatory activation. We have shown they 
also contribute to uterine vascular function in pregnant mice (Care et 
al. Hypertension 2018), consistent with emerging roles in systemic 
vascular homeostasis. In particular, Treg cell deficiency causes impaired 
uterine artery function in mid-pregnancy in mice. Extensive spiral artery 
remodeling occurs in early placental development, where uterine natural 
killer (uNK) cells have a key role. The interaction between Treg cells 
and uNK cells in spiral artery remodelling has not been assessed. We 
hypothesise that a reduced Treg cell population will alter decidual spiral 
artery remodeling, by reducing the abundance of uNK cells in the decidua, 
and this will impair fetal development.
Methods: Transgenic Foxp3-DTR mice have FOXP3 promoter-driven 
expression of the human diphtheria toxin (DT) receptor to enable selective 
depletion of FOXP3+ (Treg) cells. DT (37.5ng/g body weight) was 
injected on gestational day (GD)3.5 and GD5.5 to selectively deplete 
FOXP3+ cells; vehicle-treated Foxp3-DTR mice served as controls. 
Morphometric analysis of decidual spiral arteries was conducted on day 
GD10.5, and Dolichos biflorus lectin was used to stain uNK cells. Fetal 
biometrics were assessed on GD18.5.
Results: Following DT-treatment to deplete Treg cells, decidual spiral 
artery remodeling was impaired on GD10.5, with a 20% smaller diameter 
compared to control mice (n=9/group, P<0.05). Decidual spiral artery 
cross-sectional area was reduced by >20%, and lumen area was 37% 
smaller (P<0.05). There was a trend towards a reduction in the total 
placental area (p=0.08). The abundance of uterine natural killer cells 
in the decidua on GD10.5 was decreased following Treg cell depletion 
(P<0.05). Treg cell depletion led to reduced fetal growth by 11% in male 
and 5% in female fetuses (GD18.5; P<0.05).
Conclusion: Treg cells are master regulators, acting upstream of uNK 
cells to promote vascular remodelling and placental development. Treg 
cell deficiency has lasting effects seen at mid and late gestation, impacting 
uNK cells, spiral artery remodeling and fetal growth. Further interrogation 
of relationship between Treg cells and uNK cells will shed light on the 
mechanism by which Treg cells promote uNK cell abundance. Given the 
implications of preeclampsia on the future health of the mother and her 
baby, investigation of therapeutic strategies targeting Treg cells offers a 
promising intervention.

O-033
Novel Placental Cell Defense Against Lipotoxicity-induced 
Ferroptotic Death. Ofer Beharier†∗,1 Julie Goff,1 Kazuhiro 
Kajiwara,1 Jennifer Guererro-Santoro,1 Tianjiao Chu,1 Vladimir A 
Tyurin,2 Yulia Y Tyurina,2 Samuel Parry,3 W. Tony Parks,4 Valerian 
E Kagan,2 Yoel Sadovsky∗.1 1Magee-Womens Research Institute, 
University of Pittsburgh, Pittsburgh, PA, United States; 2University of 
Pittsburgh, Pittsburgh, PA, United States; 3University of Pennsylvania, 
Philadelphia, PA, United States; 4University of Toronto, Toronto, ON, 
Canada.
Introduction: Ferroptosis is a recently identified regulated cell death 
pathway, defined by excessive production of hydroperoxy-arachidonoyl 
(C20:4)- or adrenoyl (C22:4)- phosphatidyl-ethanolamine (OOH-PE). 
While commonly implicated in trophoblastic injury, placental lipotoxicity 
is an ill-defined entity, and ferroptosis has not been hitherto studied in 
pregnancy. We sought to uncover a mechanism for lipotoxic injury in 
clinically relevant placental dysfunction, and hypothesized that ferroptosis 
plays a pivotal role in trophoblastic injury.
Methods: We analyzed cell death by LDH release, and ferroptosis using 
electro-spray ionization-mass spectrometry (ESI-MS). We identified 
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placental lipases using co-IP and proteomics. We used pharmacological 
inhibitors, shRNA and CRISPR/Cas9 to diminish anti-ferroptosis defense 
pathways in primary human trophoblasts (PHT) or trophoblast lines. 
Using mouse models we examined the impact of ferroptosis on pregnancy 
outcome in vivo. We also examined ferroptosis in human placental biopsies 
from preterm deliveries associated with placental dysfunction. Differences 
were analyzed by t-test, ANOVA, and Fisher exact test.
Results: RSL3-mediated inhibition of glutathione peroxidase 4 
(GPX4), the enzyme that blocks ferroptosis by reducing phospholipid 
hydroperoxides, led to death of PHT or BeWo cells in a time-course 
and concertation-dependent manner (p<0.001), and was abrogated by 
ferroptosis inhibitors, but not inhibitors of apoptosis or necroptosis. This 
process was associated with increased expression of OOH-PE species (3-
fold, p<0.05), which define ferroptosis, and with inadequate trophoblast 
differentiation. Having identified placental phospholipase PLA2G6 using 
co-IP/non-targeted proteomics, we determined that Cas9-mediated KO 
of PLA2G6 predisposes trophoblasts to ferroptosis, determined by LDH 
release and by microscopic imaging of hydroperoxy-lipids. Pla2g6 KO 
mice were hypersensitive to GPX4 inhibition or to hypoxia-reoxygenation, 
showing placental ferroptosis and increased rate of fetal demise (p<0.05). 
Consistent with these findings, we found elevated OOH-PE species 
(p<0.05) in human placental dysfunction associated with preterm birth.
Conclusion: We identified, for the first time, ferroptosis in the injured 
placenta, and the unequivocal, novel role of PLA2G6 in attenuating 
trophoblastic ferroptosis in vitro and in vivo cooperatively with GPX4. 
Our data provide mechanistic insights to the ill-defined entity of placental 
lipotoxicity, which is germane for human placental injury.

O-034
Role of Toll-Like Receptor 8 (TLR8) in the Inflammatory Response 
to Virus in Hofbauer Cells (HBCs). Victoria Lindstrom Chase†,1 
Zhonghua Tang,1 Gil G Mor,2 Vikki M Abrahams,1 Seth Guller∗.1 1Yale 
University, New Haven, CT, United States; 2Wayne State University, 
Detroit, MI, United States.
Introduction: HBCs cells are fetal-derived macrophages that play an 
important immunologic role in the placenta’s response to viruses. HBC 
infection by HIV, a ssRNA virus, was identified by immunohistochemistry, 
and HBCs are implicated in regulating the rate of vertical transmission of 
HIV. ssRNA viruses can promote cellular responses through TLR8, and 
subsequent activation of the NF-κB pathway to activate genes involved 
in inflammation. To date, TLR8 signaling in HBCs is largely unstudied. 
Our focus was to determine if exposure HBCs to viral ssRNA induces 
an innate inflammatory response through activation of TLR8 and the 
NF-κB pathway.
Methods: Uncomplicated term placentas via cesarean delivery were 
obtained (n=4). HBCs and cytotrophoblasts (CTs) were isolated via 
enzymatic digestion, Percoll gradients and negative immunoselection. 
Levels of TLR8 expression in HBCs and CTs were measured by qPCR and 
normalized by 18S RNA. HBCs were cultured in serum free media with 
or without VTX-2337 (VTX; 1nM, 10nM, 100nM, 1µM and 10µM), a 
synthetic TLR-8 agonist, or infected with Lentivirus, a ssRNA virus. After 
24hrs, secreted levels IL-1β, TNFα, IL-6, IL-8, MCP-1 and RANTES were 
measured by ELISA. After 1hr levels of pIKKα/β and IκBα were assessed 
by Western blotting. Student’s t-test and Mann-Whitney Rank Sum tests 
were used to assess statistical significance (p<0.05).
Results: Levels of TLR8 expression were 823-fold higher in HBCs 
compared to CTs (p=0.007). HBCs secreted increased levels of all 
cytokines tested in response to VTX treatment in a dose-dependent 
manner. After HBC treatment with 1 µM VTX, levels of all secreted 
cytokines increased from 4- to 1000-fold when compared to the untreated 
control, with significant changes noted for IL-6, IL-1β, and RANTES 
(p<0.05). Lentivirus infection of HBCs induced a similar response with 
secretion of all cytokines increasing from 4- to 81-fold, with significant 
changes noted for IL-6, IL-8 and RANTES (p<0.05). VTX treatment 
increased HBC expression of phosphorylated IKKα/β and decreased 
IκBα levels.
Conclusion: HBCs express markedly higher levels of TLR8 compared 
to CTs, and exhibit TLR8-mediated activation of the NF-κB pathway and 
an inflammatory cytokine response. Similar patterns of cytokine secretion 

were seen in HBCs infected with Lentivirus. These results support an 
important role of HBC TLR8 in regulating placental innate immune 
responses to ssRNA viruses.

O-035
Less is More! Commensal Microbiome Supports Macrophage-
Trophoblast-Interaction. Rebekka Einenkel†, Damián Muzzio, 
Jens Ehrhardt, Martha Heusler†, Meike Hofer†, Kristin Hartmann†, 
Theresa Meiner†, Marek Zygmunt∗. University Medicine Greifswald, 
Greifswald, Germany.
Introduction: Since infections seriously threaten pregnancies, the 
placental microbiome remains controversially discussed. Its low 
abundance hinders analysis, but may be the key to understand the 
complex immune network during pregnancy in the absence of infections. 
Fusobacterium nucleatum (F. n.) is one of the commensal species 
described in both, endometrium and placenta. F. n. has been associated 
with the regulation of colon carcinogenesis, affecting epithelial, 
endothelial and immune cells, increasing invasion, angiogenesis and tumor 
tolerance. Since tumorigenesis and pregnancy development share similar 
mechanisms, F. n. could support implantation and placentation as well.
Methods: Macrophages (MΦs) generated from the monocytic cell line 
THP-1 were differentiated into pro-inflammatory M1 (IFN-γ) or anti-
inflammatory M2a (IL-4) and M2c (TGF-β) MΦs. MΦs were stimulated 
with either LPS, inactivated E. coli or F. n. (bacteria:MΦ ratio of 0.1 and 1). 
Direct effects on MΦs, including antigen presentation, cytokine expression 
and transcription factor activation were studied applying flow cytometry, 
qPCR, ELISA and in-Cell-Western. MΦ-conditioned medium was used 
to treat trophoblast cells (HTR8-SV/neo). Cell functions (migration, 
invasion and tube formation) were analyzed by scratch, sprouting and 
2D-tube formation assay. Effects of bacterial stimulants were tested 
separately. Effects of the two concentrations of F. n. were tested applying 
Repeated Measures ANOVA with Tukey’s post-test. p<0.05 was assumed 
statistically significant and are reported below.
Results: As in infections, the pro-inflammatory transcription factor 
NFκB was activated especially after stimulation with high bacterial 
concentrations and resulted in excessive cytokine secretion, including IL-
1β, IL-6 and IL-8. However, M2c MΦs treated with the low concentration 
of F. n. improved trophoblast tube formation. VEGF is a potent mediator 
of tube formation and was, indeed, increased by M2c MΦs treated with 
F. n. Moreover, the upstream VEGF regulator HIF-1α, which is known 
to be induced by hypoxia, but by bacterial components as well, was 
enhanced in M2c MΦs treated with the low concentration of F. n., but 
not with high amounts.
Conclusion: M2c MΦs treated with low concentrations of F. n. supported 
trophoblast tube formation due to an activation of HIF-1α expression and 
subsequent VEGF secretion (F. n. 0.1 → HIF → VEGF). In contrast, 
stimulation with the high bacterial concentration led to increased NFκB 
activation and subsequent cytokine excess (F. n. 1 → P-NFκB → 
cytokine storm). These results show that the effects of microbes can be 
both, constructive and destructive, depending on the concentration. Our 
data suggest that the low abundant microbiome of the fetomaternal unit 
could be supportive for the establishment and development of pregnancy.

O-036
Derivation of Human Trophoblast Stem Cells from Pluripotent 
Stem Cells to Model Early Placental Development.  Francesca 
Soncin, Tony Buy, Mariko Horii, Omar A Farah, Mana M Parast. 
University of California San Diego, La Jolla, CA, United States.
Introduction: The placenta is a fetal-derived organ required for proper 
embryo development. The investigation of early placental development 
in human is associated with restricting technical and ethical issues. 
Recently, human trophoblast stem cells (hTSC) were derived from first 
trimester placental tissues (Okae et al. 2018); however, aside from ethical 
challenges, the unknown disease potential of these cells raises questions 
about their scientific utility. Therefore, in this study, we applied culture 
conditions for derivation of hTSCs, to pluripotent stem cell (hPSC)-
derived trophoblast for the establishment of hPSC-derived TSC.
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Methods: Two embryonic stem cell lines (hESC), WA09/H9 (female) 
and WA01/H1 (male), and one induced pluripotent stem cell line 
(iPSC), derived from human dermal fibroblasts, were differentiated into 
cytotrophoblast (CTB)-like cells by treatment with BMP4 and IWP2 for 
4 days. Cells were then re-plated on collagen IV-coated plates in hTSC 
media. Cells were maintained at sub-confluency and passaged as necessary 
up to 10 passages. Cells were tested for surface EGFR expression by flow 
cytometry and for multiple trophoblast markers by qPCR.
Results: All cell lines tested were maintained in a proliferative state under 
hTSC culture conditions for over 10 passages. Over this period, cells went 
through an adaptation period and gradually changed morphology from 
cuboidal, CTB-like cells, to small round cells forming tight colonies, 
similar to placenta-derived hTSC. Expression of surface EGFR was over 
90% at time of re-plating in hTSC media. Its expression oscillated during 
the adaptation period with levels as low as 30-50% before increasing and 
stabilizing around 80-90%. hPSC-derived TSC showed expression of 
TSC markers such as TP63, VGLL1, ELF5 and GATA3 with low or no 
expression of syncytiotrophoblast (STB) and extravillous trophoblasts 
(EVT) markers.
Conclusion: We were able to establish TSC from both hESC and iPSC 
after initial differentiation into CTB-like cells. We are currently assessing 
the differentiation potential of the hPSC-derived TSC and are planning 
to compare both gene expression and epigenetic profiles of these cells to 
placenta-derived hTSCs. Since iPSCs can be derived by reprogramming 
placental cells collected at delivery, when the pregnancy outcome is 
known, this model would allow for modeling both normal and abnormal 
trophoblast differentiation in the context of any placental pathology.

O-037
The Influence of Artificial Sweetener During Pregnancy on Long 
Term Maternal Health.  Pania E Bridge-Comer†, Ana Paula Machado 
Spara†, Jasmine F Plows†, Jacon Morton-Jones†, Mark H Vickers∗, 
Clare M Reynolds∗. University of Auckland, Auckland, New Zealand.
Introduction: As global rates of obesity, diabetes, and related 
comorbidities have grown, artificially sweetened beverages (ASBs) 
have risen in popularity. Though ASBs are promoted as the ‘healthier’ 
option compared to sugar sweetened beverages (SSBs), they have been 
linked to obesity and metabolic disease. Preliminary data from our lab 
suggests that a maternal ASB diet can impair glucose homeostasis during 
pregnancy, creating gestational diabetes mellitus (GDM)-like symptoms 
in maternal mouse models. There is limited information regarding the 
impact of ASB consumption during pregnancy on the later health of 
the mother postpartum (PP). As GDM can predispose the mother and 
child to type 2 diabetes mellitus (T2DM) in later life, this study assessed 
long-term maternal health following ASB and SSB consumption during 
pregnancy. We hypothesised that ASBs and SSBs would both impair 
maternal metabolic health PP.
Methods: Time-mated female C57BL/6J mice received either water (CD; 
standard chow ad-libitum), high-fructose corn-syrup (Fr; standard chow 
ad-libitum, 20% kcal intake), or c) artificial sweetener (AS; standard chow 
ad-libitum, 12.5mM Acesulfame-K) throughout pregnancy and lactation 
(n=8/group). At weaning (3 weeks PP), AS and Fr dams were moved to 
CD for the remainder of the experiment. Body weight, food and drink 
intakes were measured weekly. Oral glucose tolerance tests (OGTT) 
were undertaken 8 weeks PP. Maternal mice were culled in diestrus at 
9 weeks PP. Offspring underwent OGTT at 12 weeks of age. Data were 
analysed by one-way ANOVA and repeated measures as appropriate, with 
Holm-Sidak post-hoc test.
Results: Weight remained consistent across the groups throughout 
pregnancy and PP, as did daily liquid and food intake. During pregnancy, 
AS and Fr both heightened glucose intolerance in the dams compared 
to CD, as seen by OGTT at gestational day (GD) 18.5 (p=0.023). At 9 
weeks PP, increased glucose intolerance persisted in both AS and Fr fed-
mothers, determined by OGTT (p=0.002). Despite this, fasting plasma 
insulin and fasting plasma leptin in the PP mice were not significantly 
different. Furthermore, AS caused hypoglycaemia in female fetuses at GD 
18.5, versus CD (2.24±0.38mmol/L vs 3.83±0.44mmol/L, p=0.032). AS 
also induced glucose intolerance in female but not male offspring of AS-
fed dams at age 12 weeks compared to Fr, following OGTT (p=0.047).

Conclusion: AS and Fr intake not only disrupted maternal glucose 
homeostasis during pregnancy, but resulted in glucose intolerance PP, 
even after cessation of AS and Fr diets post-weaning. Further, glucose 
intolerance seen only in the female offspring may indicate a sex-specific 
effect. Therefore, ASBs may not be beneficial substitutes to SSBs during 
pregnancy and lactation, with the potential to induce GDM-like symptoms 
in the mothers and increase the risk of T2DM in later life in both mothers 
and offspring.

O-038
Mechanisms of Action of Intervention in the PHOENIX Trial: 
In Women with Preterm Preeclampsia Does Planned Delivery 
Improve Postpartum Maternal Cardiac Function Through 
Attenuation of Myocardial Ischaemia at Time of Disease (PHOEBE 
Study)? Fergus McCarthy,1 Jamie O’Driscoll,2 Paul Seed,3 Mike 
Marber,3 Anna Placzek,4 Lucilla Poston,3 Andrew Shennan,3 Basky 
Thilaganathan,5 Paul Leeson,4 Lucy Chappell.3 1Infant Research Center, 
University College Cork, Cork, Ireland; 2Canterbury Christ Church 
University, Kent, United Kingdom; 3King’s College London, London, 
United Kingdom; 4University of Oxford, Oxford, United Kingdom; 5St 
George’s University of London, London, United Kingdom.
Introduction: We aimed to investigate the hypothesis that prolongation 
of a pregnancy affected by preterm pre-eclampsia managed by expectant 
management compared with planned early delivery would result in worse 
cardiovascular function six months postpartum.
Methods: We conducted a randomised controlled trial which recruited 
women eligible for the PHOENIX study and consented them to follow 
up with echocardiography and blood pressure assessment six months 
postpartum. The PHOENIX study was a parallel-group, non-masked, 
multicentre, randomised controlled trial which compared planned early 
delivery versus expectant management (usual care) in women with late 
preterm pre-eclampsia from 34 to less than 37 weeks’ gestation. Women 
were followed up six months postpartum with blood pressure assessment 
and echocardiography. Primary outcome was a composite of systolic and/
or diastolic dysfunction defined as systolic dysfunction (left ventricular 
ejection fraction <55%) or diastolic dysfunction (lateral E’<0.14m/sec). 
ISRCTN01879376.
Results: Between April 27, 2016, and November 30, 2018, 420 women 
were recruited, across 28 maternity units in England and Wales. 133 
women were allocated to planned delivery, 137 women to expectant 
management and a further 150 received non-randomised expectant 
management within usual care. Time from enrolment to delivery was mean 
2.5 (standard deviation 1.9) days in the planned delivery group compared 
with 6.8 (5.3) days in the expectant management group. The proportion 
of women with the primary maternal outcome was similar in the planned 
delivery group (50%) compared with the expectant management group 
(47%; RR 1·06, 95% CI 0·80-1·40). No between group differences were 
observed in grade 1 (RR 1.40; 0.59, 3.31), grade 2 (1.11; 0.78, 1.57) or 
grade 3 (1.18; 0.08, 18.43) diastolic dysfunction sub-classification. 71% 
of the cohort remained hypertensive six months postpartum. Variables 
predictive of the primary outcome six months postpartum were maternal 
BMI (adjusted OR 1.33; 1.12, 1.59 per 5kg/m2) and maternal age (2.16 
(1.44, 3.22 per ten years).
Conclusion: Preterm pre-eclampsia resulted in substantial cardiovascular 
dysfunction and persistence of hypertension in the majority of women. 
Prolongation of pregnancy by expectant management does not affect 
the prevalence of subsequent dysfunction. Pre-eclampsia should not be 
considered a self-limiting disease of pregnancy alone.
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O-039
Maternal Obesity During Pregnancy Induces Oxidative Stress 
and Mitochondria Functional Alterations in the Maternal Liver. 
Luis Grilo†,1 João D Martins†,1 Chiara H Cavallaro†,1 Inês Cardoso†,1 
Inês Baldeiras∗,1 Teresa Cunha-Oliveira∗,1 Stephen Ford∗,2 Peter W 
Nathanielsz∗,2 Paulo J Oliveira∗,1 Susana P Pereira†∗.1 1Center for 
Neuroscience and Cell Biology, University of Coimbra, Coimbra, 
Portugal; 2University of Wyoming, Laramie, WY, United States.
Introduction: Obesity and liver disease incidences are increasing. 
Metabolic alterations and mitochondrial dysfunction are hallmarks of 
these conditions. Pregnancy represents a critical challenge to maternal 
metabolism due to greater energy and nutrient requirements. In a 
compromised obese liver, the additional metabolic challenge imposed by 
pregnancy might accelerate the progression of hepatic dysfunction. Here, 
we investigated the effects of Maternal Obesity (MO) during gestation on 
maternal hepatic mitochondrial function.
Methods: Nonpregnant ewes were fed with 150% (MO) or 100% (Control, 
C) recommended global nutrient intake 60 days before conception 
and throughout gestation. At 90% gestation ewes were euthanized 
under general anesthesia and maternal livers collected. Mitochondrial 
protein expression and enzymatic activities were assessed by Western 
blot and spectrophotometric assays. Redox alterations were evaluated 
by glutathione levels and NAD+/NADH, measured using HPLC and 
a luminescent assay. Data were compared between MO (n=8) and C 
(n=10) groups using unpaired t-test, with p<0.05 considered statistically 
significant.
Results: Decreased activity (40%) of one the hepatic metabolism master 
regulators, protein kinase A, was observed in MO ewes. MO induced 
changes in mitochondrial oxidative phosphorylation: complex II activity 
and its subunits SDHA and SDHB and complex IV subunit mtCO1 protein 
expression were decreased while complex I and complex IV activities were 
increased despite mitochondrial mass remained unaltered. Consistently, 
NAD+/NADH ratio was higher in MO due to a decrease in NADH levels 
(-19.9%). Compared with C, MO increased the hepatic expression of Fis1 
(34.3%) and reduced OPA-1 (51%), proteins involved in mitochondrial 
fission and fusion. Concomitantly, MO induced an 81% increase in lipid 
peroxidation and a 55% decrease in GSH/GSSG ratio together with 
alterations of antioxidant enzymatic activities: +35% in SOD and -30% 
in catalase, while macroautophagy measured by LC3-II/LC3-I ratio was 
also increased (380%).
Conclusion: While emphasis on programming by MO has been on fetal 
changes, few data are available in key maternal organs. We show here 
that MO results in alteration of maternal hepatic mitochondrial function, 
inducing mitochondria alterations and an imbalanced redox state which 
likely predisposes to hepatic dysfunction. Monitoring liver function 
during the challenging period of pregnancy can provide new insights to 
understand and prevent problems in both mother and offspring.
PTDC/DTP-DES/1082/2014, POCI-01-0145-FEDER-016657, UID/
NEU/04539/2019, SFRH/BPD/116061/2016, NIH grant R01HD070096-
01A1

O-040
10 Years Prediction Model for Chronic Hypertension After 
Preeclampsia in Initially Normotensive Women. Mieke 
Hooijschuur†∗, Marc E.A. Spaanderman∗, Jori M.J. Meijers†, 
Eva Mulder†, Chahinda Ghossein-Doha∗. Maastricht University, 
Maastricht, Netherlands.
Introduction: Preeclampsia increases the risk for remote hypertension 
in women, even when initially normotensive in the first year after 
delivery. Hypertension is a silent killer as it is a strong risk factor for 
cardiovascular disease which can occur for years without symptoms. In 
order to personalize follow up and treat hypertension timely, it is important 
to predict which women will develop hypertension in the first decade 
after preeclampsia when initially normotensive. Therefore we developed 
a prediction model for remote hypertension after preeclampsia in women 
who were initially normotensive after delivery.
Methods: In this longitudinal cohort study, cardiovascular assessment 
was performed at two separate postpartum visits in former preeclamptic 
women. The first follow up was performed as part of routine medical care 

10 months postpartum. Women were actively invited for a second follow 
up 10 years later. Women who were normotensive at the first assessment 
were divided into two groups based on whether they had hypertension 
at the 10 years follow up. Hypertension was defined by either using 
antihypertensive medication and/or having systolic blood pressure (SBP) 
≥130 and/or diastolic blood pressure (DBP) ≥80 mmHg. We developed 
a predication model using the uni- and multivariable logistic regression. 
Discriminative ability was quantified as area under the receiver operating 
characteristic (ROC) curve and calibration by plotting into quintiles.
Results: Of the 246 women, 173 (70%) women were normotensive at 
first evaluation of which 45/173 (26%) developed chronic hypertension in 
the subsequent decade. The univariable analysis, adjusted for the interval 
between first and second assessment, showed significant odd ratio’s (OR) 
for the baseline variables: age (years) (OR 1.07 (95% CI 0.99 - 1.14)), SBP 
(mmHg) (OR 1.14 (95% CI 1.07 - 1.20)), low-density lipoproteins (LDL) 
(OR 1.73 (95% CI 1.10 - 2.72)), gestational age at delivery (weeks) (OR 
0.98 (95% CI 0.96 - 0.99)), and left ventricular mass index (g/m2) (OR 
1.03 (95% CI 1.00 - 1.06)).The multivariable analysis model performed 
an ROC-curve with an AUC of 0.800 (95% CI 0.712 - 0.878) (Fig1).
Conclusion: In this study we developed a model with a very good 10 years 
prediction performance for chronic hypertension in initially normotensive 
women after a preeclamptic pregnancy. The model is based on age, systolic 
blood pressure, LDL, gestational age at delivery and left ventricular mass 
index, with a good predictive performance.

O-041
Postpartum Hemorrhage After Vaginal Delivery is Associated 
with a Decrease in Immediate Breastfeeding Success. Lilly Y Liu†, 
Patricia Rekawek, MacKenzie Naert, Julie Cadet, Johanna Monro, 
Joanne Stone∗. Icahn School of Medicine at Mount Sinai, New York, 
NY, United States.
Introduction: To identify the impact of postpartum hemorrhage after 
vaginal delivery on immediate breastfeeding success
Methods: This is a retrospective cohort study examining the impact of 
postpartum hemorrhage on breastfeeding for nulliparous patients after 
term, singleton, vaginal deliveries at a large academic institution from 
2017-2018. Indicators of successful breastfeeding in the immediate 
postpartum period were measured by the presence of breastfeeding, the 
need for formula supplementation, the average number of breastfeeding 
sessions per day, the average amount of time spent at each breastfeeding 
session, the average number of newborn stools and wet diapers produced 
daily, and the neonatal percentage in weight loss over the first two to 
three days of life.
Results: A total of 1,588 women met inclusion criteria during the study 
period, 198 (12.5%) of whom experienced postpartum hemorrhage, 
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defi ned as an estimated blood loss of 500cc or greater after vaginal 
delivery. Women who had a postpartum hemorrhage were signifi cantly 
less likely to have private insurance, and were signifi cantly more likely 
to have undergone labor induction or augmentation, to have received 
intrapartum oxytocin, to have delivered at a later gestational age, and to 
have delivered a larger birthweight neonate. Women who had a postpartum 
hemorrhage had signifi cantly fewer breastfeeding sessions on average (β 
-0.06, p-value 0.02) but spent more time at each breastfeeding session 
(β 0.10, p-value <0.001), and required more formula feedings for their 
neonates (β 0.05, p-value 0.05). These fi ndings remained signifi cant after 
controlling for potential confounding factors.
Conclusion: Women who experience postpartum hemorrhage after 
vaginal delivery have a decreased number of breastfeeding sessions 
and require an increased number of formula feedings for their neonates, 
despite spending more time trying to breastfeed. Further work is needed 
to elicit the mechanism behind this association; however, it is possible 
that postpartum hemorrhage results in decreased secretion of endogenous 
oxytocin from the hypothalamic pituitary axis as a result of hypovolemia.
These women may therefore require additional breastfeeding support for 
successful breastfeeding initiation in the immediate postpartum period.

O-042
Changes in Maternal Gut Microbiome Diversity and Composition 
Associated with Infant Feeding Behaviors. Adetola Louis-Jacques,1

Jean Lim†,2 Anujit Sarkar†,3 Tina Ho,1 Ronald R Magness,1 Maureen 
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; 3University of South Florida, 
Tampa, FL, United States.
Introduction: Atypical gut microbial patterns have been reported over 
the course of healthy pregnancies, showing increased infl ammation and 
metabolic syndrome like profi les. By contrast, breastfeeding has been 
associated with a decreased risk of cardiometabolic conditions including 
metabolic syndrome. We hypothesize that there will be positive signifi cant 
changes in gut microbial composition and diversity when comparing fully 
breastfeeding (BF) mothers to non-fully breastfeeding (NBF) mothers.
Methods: Healthy mothers were recruited to an ongoing longitudinal 
study through the fi rst 6 months postpartum. Up to three study visits 
were conducted at the homes of each participant. Visits occurred at 1-2 
months (V1-2), 3-4 months (V3-4) and 5-6 months (V5-6) postpartum. 
Demographic information, medical histories, detailed lactation data, and 
stool samples were obtained. Infant feeding behaviors were characterized 
as BF and NBF, - the latter having a combination of mixed feeding and 
total formula feeding. The V3-V4 region of the bacterial 16S rRNA gene 
was amplifi ed and sequenced from stool samples. Microbiome data was 
analyzed using QIIME2, LEfSe, and R. We performed Kruskal-Wallis 
and pairwise Mann-Whitney U tests.
Results: A total of 81 mothers were recruited and 75 met eligibility for this 
analysis. Stool samples (n=138) were analyzed. Compared to BF mothers 
(n=62), NBF mothers (n=13) generally showed lower alpha diversity 
from V1-2 to V3-4. NBF mothers’ alpha diversity increased by V5-6, and 
was not statistically diff erent from BF mothers. Beta diversity (weighted 
UniFrac) distances were statistically diff erent (Q<0.05) between BF and 
NBF mothers at V1-V2, and V5-V6, but not V3-V4. When comparing BF 

and NBF women, Firmicutes taxa was enriched in the former while other 
taxa belonging to phylum Bacteroidetes, Firmicutes, and Fusobacteria 
(P<0.05) were enriched in the latter. After controlling for visit type, 
Streptococcus (P<0.01) remain enriched in BF compared to NBF women, 
while Dorea, Eubacterium hallii group, and Ruminococcaceae UCG-002 
(P<0.05) were enriched in NBF compared to BF women.
Conclusion: We observed changes in fecal microbiome diversity and 
composition by lactational status. These diff erences may aff ect maternal 
health outcomes between BF and NBF mothers, such as risk of obesity, 
infl ammatory bowel conditions, and type II diabetes. Future clinical 
and functional studies can help elucidate the link between lactation and 
maternal health.

O-043
Prenatal Maternal Stress Induces Preterm Birth and Impacts 
Neonatal Adaptive Immunity. Valeria Garcia-Flores†,1 Roberto 
Romero,2 Jose Galaz†,1 Chaur-Dong Hsu,1 David Olson,3 Gerlinde 
A. S. Metz,4 Nardhy Gomez-Lopez∗.1 1Wayne State University SOM, 
Detroit, MI, United States; 2Perinatology Research Branch, NICHD, 
Detroit, MI, United States; 3University of Alberta, Edmonton, AB, 
Canada; 4Canadian Center for Behavioral Neuroscience, Lethbridge, 
AB, Canada.
Introduction: Maternal stress is a well-established risk factor for preterm 
birth, the leading cause of perinatal morbidity and mortality worldwide. 
Prenatal maternal stress has also been associated with adverse neonatal 
outcomes in the fi rst and subsequent generations, including increased 
susceptibility to disease and lasting immunological changes. However, a 
causal link between prenatal maternal stress and preterm birth, as well as 
compromised neonatal immunity, has yet to be established. Therefore, we 
used a murine model of prenatal maternal stress across three generations 
and high-dimensional fl ow cytometry to evaluate neonatal adaptive 
immunity.
Methods: Three generations of C57BL/6 mice were bred and divided 
into several groups: (1) non-stressed dams (n = 15); (2) stressed dams 
(F0-S; n = 25); (3) stressed pregnant daughters (F1-SS; n = 27); and 
(4) stressed pregnant granddaughters (F2-SSS; n = 36). Prenatal stress 
was applied daily from mid to late pregnancy. Diff erent cohorts of dams 
were utilized in this study: the fi rst to evaluate pregnancy outcomes and 
the second to determine maternal systemic corticosterone levels and to 
perform immunophenotyping of the neonatal spleen. In a third cohort, 
fi rst-generation daughters born to prenatally stressed dams did not undergo 
prenatal stress during their pregnancies (F1-SNS; n = 17).
Results: Prenatal maternal stress: 1) induced a 13% (3/23) and 11.1% 
(3/27) rate of preterm birth in the fi rst and second generation, respectively; 
2) impaired neonatal growth at weeks one, two, and three; 3) reduced the 
number of neonatal eff ector CD4+ and CD8+ T cells in the second and 
third generations; 4) altered the neonatal T cell repertoire in the second 
generation, but not in the third generation; 5) caused a systematic reduction 
in the number of neonatal B cells in the second generation, but not in 
the third generation; and 6) did not alter the number of neonatal CD71+ 
erythroid cells across generations. Importantly, the cessation of prenatal 
maternal stress in the second generation attenuated preterm birth; yet, this 
intervention did not restore neonatal growth impairment.
Conclusion: Prenatal maternal stress causes preterm birth in the fi rst and 
second generations and alters neonatal adaptive immunity in the second 
generation. Importantly, the cessation of prenatal maternal stress in the 
second generation can attenuate preterm birth; yet, this intervention does 
not restore neonatal growth impairment. These fi ndings provide evidence 
showing that prenatal maternal stress impacts the adaptive immune system 
of the off spring across generations.
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O-044
Association of Pre-pregnancy Subclinical Insulin Resistance With 
Cardiac Dysfunction in Healthy Nulliparous Women. Rachel B.C. 
Psoinos†, Erin A. Morris∗, Carole A. McBride∗, Ira M. Bernstein∗. 
University of Vermont College of Medicine, Burlington, VT, United 
States.
Introduction: Evidence suggests insulin resistance and arterial stiffness 
are present prior to clinical diagnosis in women who develop hypertension 
in pregnancy. We hypothesized that subclinical insulin resistance as 
measured by homeostasis model assessment (HOMA-IR) in healthy 
nulliparous women is associated with cardiovascular dysfunction pre-
pregnancy, and with hypertension during subsequent pregnancy.
Methods: This is a secondary analysis of a prospective observational 
study. Healthy nulliparous women planning pregnancy underwent 
detailed cardiovascular assessment. Metabolic measurements included 
serum glucose, insulin, creatinine, C reactive protein (CRP), lipids and 
cholesterol. HOMA-IR was calculated based on fasting insulin and glucose 
values. Pulse wave velocity (PWV) and response to volume challenge, 
indices of vascular stiffness, were determined from either brachial and 
popliteal artery Doppler acquired wave forms, or change in cardiac 
output (CO) following intravenous infusion of 500 mL normal saline, 
respectively. Spearman correlations were used to assess associations 
between HOMA-IR with metabolic markers and cardiovascular 
assessment.
Results: 79 healthy nulliparous women underwent serum and 
cardiovascular assessment and subsequently conceived singleton 
pregnancies. The mean age of participants was 30.6 + 4.3, with a mean 
BMI of 24.4 + 5.4 kg/m2. HOMA-IR was positively associated with BMI 
(r = 0.462, p < 0.001), body fat percentile (r = 0.463, p <0.001), CRP (r 
= 0.364, p = 0.003), triglycerides (r = 0.304, p = 0.13) and negatively 
associated with HDL (r = -0.38, p = 0.002) and serum creatinine 
(r = -0.242, p = 0.049). HOMA-IR was positively associated with 
cardiovascular parameters including blood pressure (r = 0.347, p = 0.004), 
resting heart rate (r = 0.433, p = <0.001), response to volume challenge (r 
= 0.325, p < 0.01), and negatively associated with cardiac ejection time 
(r = -0.415, p < 0.001), suggesting increased cardiac stiffness. There was 
no independent association of HOMA-IR with brachial or popliteal PWV. 
Serum cholesterol was not associated with arterial or cardiac stiffness 
measurements. In 16 women who developed hypertension in pregnancy, 
there was no difference in HOMA-IR compared to women with normal 
pregnancies.
Conclusion: Subclinical insulin resistance determined by HOMA-
IR is associated with measures of both metabolic and cardiovascular 
dysfunction in otherwise healthy nulliparous women. HOMA-IR has 
previously been measured in mid-gestation as a predictor for hypertension. 
To our knowledge this is the first study in healthy women to suggest 
pre-pregnancy insulin resistance may be more strongly associated with 
cardiac stiffness as opposed to arterial stiffness. Expected factors such 
as cholesterol were not associated with this cardiovascular dysfunction 
in our cohort.

O-045
Towards Three-Dimensional Imaging of the Murine Vagina. Kristin 
S Miller∗, Diego Gatica†, Bihe Hu†, Elvis K Danso†, Katherine 
Elfer†, J. Quincy Brown∗. Tulane University, New Orleans, LA, United 
States.
Introduction: Pelvic organ prolapse (POP) is the descent of the pelvic 
organs. 12% of women require surgical correction for POP and ~30% 
of surgeries fail due to insufficient strength or mismatches in graft and 
native tissue properties.1 Quantifying composition in three-dimensions 
as opposed to traditional two-dimensional histologic analysis may reveal 
novel information on vaginal microstructure which can improve surgical 
outcomes. 3D microscopy techniques, such as light sheet microscopy, 
enable imaging of intact tissues.2-3 Therefore, the objective of this study 
was to use light sheet microscopy and small molecular fluorescent dyes 
to image vaginal microstructure in 3D.
Methods: Vaginas were extracted from C57BL6 x 129 SvEv female 
mice at 4 months of age at estrus (Tulane IACUC approved). Vaginas 
were randomly allocated for either validation of 2D fluorescent analogs 

(n=3) or 3D imaging (n=1). 2D analogs were formalin-fixed, sectioned, 
and stained with either standard histological stains or their respective 
fluorescent analogs to identify collagen fibers, smooth muscle cells, and 
elastic fibers.2 A pseudo-color strategy was used to reconstruct the 2D 
fluorescent analog images to permit comparison to standard histology 
stains.2 Thereafter, a custom-Matlab script was used to quantify the area 
fraction of each extracellular matrix protein for standard and fluorescent 
stains. Bland-Altman analysis and paired t-tests were performed to 
determine if standard histology and fluorescent analogs yielded similar 
composition. Next, an intact murine vagina (n=1) was imaged using 
a fluorescent analog to Hematoxylin & Eosin (H&E) followed by 3D 
reconstruction and pseudocoloring.
Results: Bland-Altman and paired t-tests showed that pseudo-color 
strategy enabled image reconstruction of 2D fluorescent analogs that is 
virtually indistinguishable from standard H&E, Masson’s Trichrome, and 
Hart’s Elastin (not shown) in the murine vagina (Figure 1). Representative 
3D images of the vagina demonstrate the ability to nondestructively obtain 
high resolution virtual sections (Figure 1).
Conclusion: These findings suggest that “fluorescence histology” using 
3D light sheet microscopy is capable of quantifying vaginal microstructure 
in 3D. References: 1. Barski et al., Biomed Res Int, 2015. 2. Elfer et 
al., PLoS One, 2016 3. Hu et al., Biomedical Optics Express, 2019 4. 
Akintunde et al., Journal of Biomechanical Engineering, 2018 5. Clark 
et al., Interface Focus, 2019 

O-046
Proteomic Analysis of Secretions from a Novel Endocervical Cell 
Culture Using Conditionally Reprogrammed Cells. Leo Han†,1,2 
Walker Andrews,2 Karsten Wong,2 Ashok Reddy,1 Phillip Wilmarth,1 
Jeffrey T Jensen∗.1,2 1Oregon Health and Science University, Portland, 
OR, United States; 2Oregon National Primate Research Center, 
Beaverton, OR, United States.
Introduction: The epithelium of the endocervix regulates fertility and 
immunity through changing cervical mucus secretions. There lacks an 
established in vitro model for studying endocervical epithelium due to 
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limitations of cultured and immortalized cells. We previously developed 
a novel endocervical culture system using conditional reprogramming 
cells (CRCs) that allows for robust expansion of primary cells, as well 
as differentiation into mucus producing cultures that are hormonally 
sensitive. In order to determine if the secretions collected from our culture 
are a suitable surrogate for mucus studies, we analyzed the secreted 
proteins in CRC cultures and compared them to whole mucus.
Methods: Endocervical specimens from adult female rhesus macaques 
were harvested at necropsy. Whole mucus was collected by washing 
specimens with saline and aspirating with a slip tip syringe. The epithelium 
was then separated, digested, and cultured in CRC conditions. Expanded 
cells were transferred to an air-liquid interface (ALI) in medium containing 
estradiol (E) only (10 nM) and E and progesterone (P) (1 nM E+ 100 nM 
P). Mucus was collected by incubating the apical side of the cultures with 
saline(37°,20 min). Early samples (ALI day 7) were compared to late 
(ALI day 21 and 26) samples as well as E to E+P. Samples were probe 
sonicated, digested with trypsin (eFASP), 20 μg labeled with tandem mass 
tags (TMT), separated with RP/RP LC (30 fractions), and analyzed on a 
Thermo Fusion Orbitrap (SPS MS3). Peptide and protein ID were from 
PAW/Comet and expression testing used edgeR.
Results: We found 3047 common proteins between culture washings 
and whole mucus. Over half (54%) were unchanged in abundance. Of 
the 500 most abundant proteins found in culture washings, 71% (357) 
were also found in the top 500 of whole mucus samples. MUC5B was the 
most abundant mucin in both groups. Compared to late washings, early 
washings had lower variance in protein abundance. While few proteins 
differed in abundance between E vs E+P conditions, calcium-activated 
chloride channel regulator (CLCA1) was upregulated in E and kallikrein 
light chain (KLK3) and serine protease inhibitor (SERPINA5) were 
downregulated.
Conclusion: The composition of proteins present in the secretions of 
primary CRC cultures is similar to that found in whole mucus samples. 
Washings taken from earlier time points have more similar protein 
profiles to whole mucus than later time points. The conservation of known 
secretory products of cervical mucus, including MUC5B and CLCA1, 
suggest they can used for experimental measures. More work is needed 
to delineate secretions under different hormonal influences; however, our 
results suggest that this in vitro system is suitable for mechanistic and 
therapeutic studies of the endocervix.

O-047
Differentiation of Mouse iPSCs into Functional Oocytes. Raymond 
M. Anchan∗, Nicholas W Ng, Kha U Dam, Ankrish Milne, Emily R 
Disler, Nicole Dunn, Kevin M Elias, Elizabeth Ginsburg. Brigham 
& Women’s Hospital, Harvard Medical School, Boston, MA, United 
States.
Introduction: Premature ovarian failure (POF) can be genetic or 
treatment-related as seen with reproductive age women exposed to 
chemotherapy. POF results in the loss of endocrine function and fertility 
with limited treatment options. In this mouse study, we present a novel 
concept for fertility and endocrine function restoration using mouse 
granulosa cell-derived induced pluripotent stem cells (mGriPSCs) to 
generate functional oocytes, augment endocrine function, and restore 
fertility.
Methods: mGriPSCs were labeled with the green fluorescent protein 
(GFP) reporter gene and differentiated in three-dimensional suspension 
culture into steroidogenic ovarian cells and presumptive oocytes. These 
differentiated cells were then isolated by fluorescence activated cell 
sorting (FACS) for the ovarian surface antigen, anti-Mullerian hormone 
receptor 2 (AMHR2), which by RT-PCR analysis is also expressed in 
mouse oocytes. Following FACS, 17,000 AMHR2 positive cells were 
then injected into each ovary of five subfertile, immunodeficient mice. 
Mice were hyperstimulated and underwent either oocyte retrieval or 
mating with wild type males to assess neogametogenesis and fecundity.
Results: FACS revealed 0.4% of differentiated stem cells were AMHR2 
positive. These sorted cells continued to produce estrogen, progesterone, 
and AMH in vitro. One month after injection of sorted cells into mouse 
ovaries, 44% of oocytes obtained from these mice expressed the GFP 
reporter, confirming their stem cell origin. Further, these stem cell-

derived oocytes were calcium activated or fertilized in vitro. When stem 
cell-injected mice were mated with wild type mice, we obtained three 
litters, the first of which was sacrificed at embryonic day 18, the second 
at embryonic day 20, and the third delivered live pups. Overall, 33% of 
the offspring showed GFP reporter expression by immunohistochemistry 
(IHC). Additionally, IHC analysis of host mouse ovaries and embryos 
displayed contribution of the GFP cells to various cell types, confirming 
the chimeric composition of these tissue.
Conclusion: We believe that these exciting results provide translational 
opportunities to further explore this experimental paradigm using human 
iPSCs. Patients could potentially be treated with autologous stem cells 
to restore endocrine function and fertility, therefore providing additional 
novel options for women with POF.

O-048
Mitochondrial Stress Response Gene Clpp is Not Required for 
Granulosa Cell Function. Ecem Esencan†, Gizem A. Imamoglu†, 
Mauro Cozzolino†, Emre Seli∗. Yale School of Medicine, New Haven, 
CT, United States.
Introduction: Mitochondrial unfolded protein response (mtUPR) is a 
highly conserved mechanism by which cells maintain homeostasis in the 
presence of cellular and metabolic stress. CLPP (caseinolytic peptidase P) 
plays a central role in this process by promoting degradation of unfolded 
mitochondrial proteins. We have previously shown that global deletion of 
Clpp in mice leads to female infertility and accelerated follicular depletion. 
However, it is not known whether the infertility phenotype observed in 
mice with global deletion of Clpp results from an impact on oocytes, 
granulosa cells, or both. In this study, we aimed to study whether CLPP 
is required for granulosa cell function.
Methods: Clppflox/flox mice were generated and crossbred with Cyp19a1-
Cre mice in order to produce a mice with granulosa cell specific Clpp 
deletion (Clpp-/-). Mature (8-week old) Clpp-/- female mice were compared 
to mature wild type (WT) mice. To evaluate fertility, Clpp-/- (n=8) and 
WT female mice (n=8) were mated with adult WT males with proven 
fertility for 12 weeks. Serial ovarian sections were obtained and stained 
with hematoxylin and eosin. Primordial, primary, secondary, early antral 
and antral stage follicles were counted to compare folliculogenesis. 
Germinal vesicle and MII stage oocyte generation was assessed after 
injection of PMSG (5IU) or PMSG and HCG (5IU) as indicated. ANOVA, 
student’s t-test, and Chi Square analysis were used for statistical analysis 
as appropriate.
Results: Mature Clpp-/- female mice demonstrated similar fertility 
compared to WT females, producing similar number of pups per 
litter (9.0±1.0 vs 7.32±0.58, p=0.067). The numbers of primordial 
(317.80±119.90 vs 278.20±13.08, p=0.69), primary (147.80±88.74 vs 
135.30±31.47, p=0.87), secondary (71.0±26.16 vs 83.50±3.54, p=0.57), 
early antral (54.75±12.37 vs 46.25±13.08, p=0.57), and antral follicles 
(3.0±2.12 vs 1.75±0.35, p=0.5) were not changed significantly with loss 
of CLPP in granulosa cells. Number of GV (32.67±2.52 vs 40.67±6.11, 
p=0.10) and MII (19.0±8.19 vs 22±2.65, p=0.59) oocytes collected from 
Clpp-/- and WT female mice were also similar.
Conclusion: Loss of mtUPR protein, CLPP, in granulosa cells does not 
alter fertility of female mice. In light of previous reports, our findings 
suggest that mtUPR and CLPP function is required for female fertility 
and oogenesis but not for granulosa cell function.

O-049
Exposure to Synthetic Glucocorticoids Modifies the Sperm 
MicroRNA Profile: Implications for Intergenerational 
Transmission. Christopher Casciaro†,1 Hirotaka Hamada†,1 Alisa 
Kostaki,1 Stephen Matthews∗.1,2,3 1University of Toronto, Toronto, ON, 
Canada; 2Univeristy of Toronto, Toronto, ON, Canada; 3Sinai Health 
System, Toronto, ON, Canada.
Introduction: 1-3% of the global adult population use synthetic 
glucocorticoids (sGCs) for a variety of conditions, from autoimmune 
disorders to cancer. sGCs provide acute relief; however, chronic exposure 
has been shown to increase vulnerability to diabetes, hypertension, and 
various neuropsychiatric disorders. Studies have shown that stress in 
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males prior to conception can lead to abnormal neuroendocrine function 
and behaviours in offspring. Recent evidence indicates that epigenetic 
factors including microRNA (miRNA) within sperm may offer an 
explanation as to how the effects of paternal chronic stress are transferred 
intergenerationally. It remains unknown if chronic exposure to sGCs leads 
to changes in sperm that could result in intergenerational transmission. 
We hypothesized that sGC exposure in adult male guinea pigs will modify 
the miRNA profile in mature epididymal sperm.
Methods: Adult male guinea pigs were exposed to the sGC dexamethasone 
(Dex) in drinking water (equating to a dose of 3mg/kg) or normal water 
(Ctrl) (N=6/group) every other day for 48 days. Water, food intake and 
weight were monitored. Sperm collected from epididymal seminal fluid 
of the cauda was counted and visually assessed for motility, morphology, 
and vitality. Mature sperm were isolated using a Percoll gradient and total 
RNA extracted. miRNA was assessed by miRNA 4.0 microarray and data 
were processed by TAC 4.0.1. miRNA probes were selected from human, 
mouse and rat miRNA IDs. miRNA expression was evaluated using a 
one-way ANOVA and p-values were FDR adjusted by the Benjamini-
Hochberg algorithm. Log2Fold-Change (FC) >+-1.5, and FDR corrected 
p-value <0.05 was considered significant.
Results: Dex-treatment did not affect water and food intake or weight. In 
addition, cauda sperm did not differ in morphology, vitality, sperm count, 
or progressive motility. Though, dex-treatment increased the number of 
sperm exhibiting “non-progressive motility” (p=0.02). 122 miRNAs 
were differentially expressed in the sperm from Dex-treated animals. 
112 miRNA were down-regulated while 10 were up-regulated. Examples 
of miRNA that were significantly (FDR p-value<0.05) downregulated 
by Dex included miR-30a (FC= -8.25) and miR-30c (FC=-6.92). The 
miR-30 family have been shown to be of central importance for embryo 
development.
Conclusion: We have shown that chronic sGC exposure alters the miRNA 
profile of mature sperm in adult male guinea pigs. This is highly clinically 
relevant given the widespread usage of acute and chronic glucocorticoids 
treatment in humans. While the potential effects of dex-induced alterations 
in sperm miRNA in offspring remains to be determined, this study provide 
new insight into the possible molecular mechanisms underpinning 
transmission of paternal experiences.

O-050
Recombinant AMH (rAMH) for Stalling in vitro Granulosa 
Cell Replication. Laura Detti∗,1 Irene Peregrin-Alvarez†,1 Mary E 
Christiansen†,1 Pouran Malekzadeh†,1 Jennifer Sledge†,1 Ghassan M 
Saed∗.2 1University of Tennessee Health Science Center, Memphis, TN, 
United States; 2Wayne State University, Detroit, TN, United States.
Introduction: Anti-Müllerian hormone (AMH) is an inhibitory hormone 
which prevents primordial follicles from starting development and controls 
dominant follicle recruitment by binding to its receptor AMH-R2 on 
granulosa cells (GCs). We confirmed AMH’s inhibitory effects on hormone 
production and stemness regulation with our previous in vitro and in 
vivo studies on ovarian cortex tissue. We sought to investigate whether 
recombinant AMH (rAMH) is able to decrease cellular proliferation/
apoptosis in luteinized granulosa cells (GCs) through hormonal regulation.
Methods: GCs were isolated from follicular fluid obtained at time of 
oocyte retrieval from 3 patients and a primary GCs culture was created. 
The cells were seeded in well cell culture plates at a density of 100,000 
cells/well in medium. Following an overnight incubation (37°C, 5% CO2), 
cells were treated with rAMH 20 ng/ml (rAMH group), or Phosphate-
buffered saline (PBS-control group), for 24 hours. After incubation, 
we performed real-time RT-PCR to quantify GCs expression of AMH, 
AMH-R2, FSH-R, Inhibin B, cell proliferation (Ki67) and apoptosis 
(Caspase 3). We used independent sample t-test (SPSS v25) and a p<0.05 
significance.
Results: Table 1 shows the results of quantitative PCR analysis. Cellular 
expression of AMH, AMH-R2, FSH-R and Inhibin B, were significantly 
reduced in the rAMH group, compared to the control group. In addition, 
GCs in the AMH group showed decreased cell proliferation, as well as 
decreased apoptosis.
Conclusion: Our findings show a direct inhibitory effect of AMH on 
luteinized GCs’ function. In addition to downregulating cellular expression 

of the major regulatory hormones, rAMH decreased cell proliferation and 
apoptosis. These results aid our understanding of the inhibitory effects of 
AMH on follicular development and show the benefit of administering 
exogenous AMH to preserve the ovarian follicle reserve in time.

Quantitative PCR mRNA levels (+DS) for the different variables in the two groups.

Variable AMH AMH-R2 FSH-R Inhibin B Ki67 Caspase3

Groups pg/µg 
RNA

pg/µg 
RNA

pg/µg 
RNA

pg/µg 
RNA

pg/µg 
RNA

pg/µg 
RNA

Control 1.83+ 
0.09

4.75+ 
0.17

3.67+ 
0.09

137.34+ 
6.41

166.48+ 
7.0

664.35+ 
5.18

r-AMH 0.89+ 
0.14

1.89+ 
0.11

1.80+ 
0.09

67.87+ 
12.29

97.1+ 
5.51

446.96+ 
0.49

p-value 0.005 <0.001 <0.001 0.001 <0.001 <0.001
 

O-051
Loss of Ovarian Expression of the Noncoding RNA H19 Promotes 
Susceptibility to Doxorubicin-induced DNA Damage. Jing Wang,1 
Joshua Johnson,2 Amanda N. Kallen∗.3 1Department of Oncology, 
Beijing Friendship Hospital, Capital Medical University, Beijing, 
China; 2University of Colorado Denver, Aurora, CO, United States; 
3Yale School of Medicine, New Haven, CT, United States.
Introduction: Ovarian DNA damage occurs naturally with age and is 
accelerated by exposure to gonadotoxic agents such as chemotherapy. 
Emerging evidence suggests that noncoding RNAs (ncRNAs) may play 
important roles in regulating the follicular response to gonadotoxins. The 
microRNA (miRNA) let-7 is a negative regulator of target genes and is 
recognized for its importance in the regulation of DNA damage genes. 
We have shown that let-7 is itself regulated by the long noncoding RNA 
H19; that is, H19 binds and antagonizes let-7, releasing its targets from 
suppression. We therefore hypothesized that loss of ovarian H19 can 
increase ovarian susceptibility to DNA damage in mice, potentially via 
a let-7 intermediary.
Methods: We first induced DNA damage with the chemotherapeutic agent 
doxorubicin (DXR). 8wk H19 knockout (H19KO) and wild type (WT) 
mice (n=5) were injected with DXR or saline and ovaries isolated 48h later. 
Key genes involved in detection and repair of DNA damage were evaluated 
pre- and post-DXR. Apoptosis was evaluated with TUNEL. Timed matings 
were done (n=5 mice) 2m post-DXR to determine whether recovery of 
fertility was impaired in H19KO mice. We used bioinformatic analysis to 
predict let-7 binding sites in DNA damage genes, and transfected a human 
granulosa cell (GC) line with let-7 to determine whether gene expression 
was decreased in the presence of let-7. Results were analyzed via t-test.
Results: Pre-DXR, expression of the DNA damage mediators Atm, Rad51 
and Rpa2 mRNA expression was lower in H19KO ovaries than in WT. 
Post-DXR, H19KO ovaries exhibited significantly higher ATM than WT 
ovaries (p<0.05). RAD51and RPA2 did not increase in H19KO mice in 
response to DXR (p<0.05), in contrast to WT ovaries. H19KO ovaries 
exhibited increased DNA breaks (measured by γH2AX) and apoptosis 
compared to WT. 4 weeks post-DXR, H19KO mice were sterile; WT mice 
exhibited reduced litter sizes but were fertile (n=0 vs 5 pups; p<0.05). 
After bioinformatic prediction of let-7 target sites in DNA damage genes 
and transfection of GCs with let-7, we observed decreased ATM, RAD51, 
and RPA2 mRNA and protein compared to control (p<0.05).
Conclusion: We observed increased ovarian DNA damage and apoptosis 
and complete fertility loss in H19 null mice after DXR. Moreover, 
transfection of GCs with the H19-regulated miRNA let-7 decreased 
expression of key DNA damage mediators. This suggests that loss of 
H19 renders the ovary more susceptible to DXR, and that the H19/let-7 
pair may represent a novel regulatory pathway by which these ncRNAs 
can govern the follicular response to DNA damage. Further mechanistic 
studies will determine whether differential ncRNA expression in the 
follicle microenvironment can serve as an important regulator of ovarian 
sensitivity to gonadotoxins.
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O-052
Metabolomics Study of Mouse Blastocysts Cultured in a 
Microfluidic Device to Assess Development in Uterine Cell-
Conditioned Media. Vanessa Mancini†,1 Paul J. McKeegan,1 Stacy 
D. Sherrod,2 Alexandra C. Rutledge,2 Simona G. Codreanu,2 Helen 
M. Picton,1 Virginia Pensabene.1 1University of Leeds, Leeds, United 
Kingdom; 2Vanderbilt University, Nashville, TN, United States.
Introduction: We previously reported the use of a new microfluidic 
system for in vitro culture of murine embryos. We have also previously 
shown evidence of altered gene expression in mouse blastocysts when 
cultured using uterine cell-conditioned media (CM). Here we investigate 
the effects of CM on embryo development and changes in metabolic 
pathways by global untargeted metabolomic analysis.
Methods: To produce CM, mouse uterine epithelial cells (Creative 
Bioarray, USA) were cultured in KSOMaa (Merck Millipore, UK) for 
24h. Groups of 10 murine zygotes (B6C3F1xB6D2F1 strain, EmbryoTech, 
USA) were cultured in microfluidic devices in either CM or in KSOMaa 
(control). A total of 90 embryos were used in each experimental group 
(N=9 replicate cultures). Media samples (40µl) were collected after 5 
days of culture and analysed by reverse phase liquid chromatography 
and mass spectrometry analysis (RPLC-MS). Metabolomic data were 
processed using Progenesis QI and the metabolomes of each experimental 
group were explored. Statistical analysis was performed using ANOVA 
to prioritize compounds of interest
Results: CM significantly (p<0.05) increased blastocyst rate (73.7±15.2%) 
when compared to control (59.3±18.6%). MS data showed significant 
(p<0.05, fold change>|2|) up-regulation of 246 compounds and down-
regulation of 163 compounds in CM versus controls. In particular, we 
found significant (p<0.0001) increased relative abundance of nonessential 
(glutamic acid, proline and alanine) and essential (methionine) amino 
acids in CM which have been previously associated with augmented in 
vitro development. We also found significant increases in metabolites 
involved in the metabolism pathways of purine and pyrimidine and, more 
importantly, reduction in metabolites associated with nitrogen metabolism 
pathway, which may explain increased blastocyst production in CM.
Conclusion: This work represents the first metabolomic investigation of 
embryos cultured in microfluidic devices. Further investigation will focus 
on the impact of specific metabolites and metabolic pathways identified in 
this study on embryo development and implantation potential.

O-053
Sex-specific Alterations in the Early Embryonic Mouse Epigenome. 
Kathleen O’Neill∗,1 Sarah Johnston,1 Kim Taehyong,1 Xiang Zhang,2 
Rebecca A Simmons.1 1University of Pennsylvania, Philadelphia, PA, 
United States; 2University of Cincinnati, Cincinnati, OH, United States.
Introduction: The long-term effects of developmental insults during 
pregnancy are modulated by biologic sex. Alterations in epigenetic patterns 
have been proposed as a mechanism mediating this relationship.The aim 
of this study was to examine the impact of sex on the transcriptome and 
epigenome of early post-implantation mouse embryonic (epiblast [EB]) 
and extra-embryonic tissue (ectoplacental cone [EC]).
Methods: Female and male C57BL/6J mice were mated and embryos 
were isolated at e6.5. Gene expression profiles of individual sexed EBs 
and ECs (n = 3) were obtained using RNA-Seq. 25M paired-end (PE) 
reads/replicate were obtained and were aligned using STAR. Differential 
expression was determined using EdgeR. DNA methylation profiles for 
pooled sexed EBs and EPCs (n=3) were obtained using ultra-low input 
RRBS. 40M PE reads/replicate were obtained and DMRs were analyzed 
using DEFIANT and were annotated using the closest gene (based on 
TSS). Chromatin accessibility on individual sexed EBs and EPCs (n=4) 
was assessed via ATAC-seq. 10-20M reads per replicate were obtained. 
Peak calling and annotation were performed using macs2 and HOMER 
respectively and motif analysis was done with HINT-ATAC.
Results: 12 and 41 genes were differentially expressed (FDR<0.15) 
between male and female EBs and ECs respectively. Genes involved in 
invasion and angiogenesis were differentially expressed in female and 
male EPCs. 1,010 and 34 DMRs had >10% difference in methylation 
between male and female EBs and ECs respectively. Differential 
methylation of genes involved in Wnt-signaling was observed between 

female and male ECs. Differences in ATAC-seq peaks and motif analyses 
were seen between male and female ECs in binding sites for the KLF/Sp 
and ATF family of transcription factors.
Conclusion: Sex-related gene expression changes in the early post-
implantation mouse embryo are largely restricted to the EC. Methylation 
of multiple genes involved in Wnt-signaling, a prerequisite for proper 
implantation and placentation, was different in male and female ECs. Motif 
analyses revealed differential enrichment of the KLF/Sp and ATF family 
of transcription factors in male and female ECs. The KLF/Sp family of 
TFs regulates cellular processes including proliferation, differentiation and 
apoptosis. The ATF group of transcription factors mediates cellular stress 
response and has been shown to be activated in the placenta in response 
to ER stress. Our results suggest that the epigenetic regulation of critical 
pathways, prior to the production of sex hormones, may be a molecular 
mechanism underlying the sexually dimorphic impact of developmental 
insults on long-term health.

O-054
A Life Course Approach to the Relationship Between Fetal Growth 
and HPA-Axis Function. Wrivu M Martin†,1 Carol A Wang,1,2 
Stephen J Lye,3 Rebecca M Reynolds,4 Stephen G Matthews,3,5 Carly 
E McLaughlin,6 Roger Smith,1,2 Craig E Pennell∗.1,2 1University of 
Newcastle, New South Wales, Australia; 2Hunter Medical Research 
Institute, New South Wales, Australia; 3Lunenfeld-Tanenbaum Research 
Institute, Toronto, ON, Canada; 4University of Edinburgh, Edinburgh, 
United Kingdom; 5University of Toronto, Toronto, ON, Canada; 6Curtin 
University, Western Australia, Australia.
Introduction: Human and animal studies suggest that hypothalamic-
pituitary-adrenal axis (HPA-A) function may be programmed in utero; 
however, these findings are inconsistent. Given the powerful metabolic 
actions of cortisol, it is vital to clarify the influence of early life on adult 
HPA-A function.
Objective: To determine the relationship between fetal growth and 
HPA-A stress response to a psychosocial stressor in a large population 
of young adults.
Methods: Participants: A total of 917 participants aged 18 were sourced 
from Gen 2 of the Raine Study.
Measurements: Detailed obstetric and neonatal biometric data were 
collected. Plasma and salivary measures of cortisol and ACTH were 
measured before and after the Trier Social Stress Test (TSST).
Results: An inverse linear relationship was observed between fetal growth 
and basal cortisol, peak cortisol, area under the curve above ground 
(C-AUCg) of plasma cortisol and adrenal sensitivity (C-AUCg/ACTH-
AUCg). Similar results were demonstrated for salivary cortisol. Further, 
participants born in the upper tertile of birthweight had an attenuated and 
delayed cortisol response to the TSST compared to those in the middle and 
lower tertile. No quadratic relationships were identified. No associations 
were found between measures of fetal adiposity and HPA-A function at 
age 18. Removal of anticipatory responders from the models substantially 
attenuated the observed relationships.
Conclusion: Using a gold standard HPA-A assessment, we confirmed 
an inverse linear relationship between fetal growth and HPA-A function 
at age 18. This differs from the inverse parabolic relationship (inverted J 
curve) reported in adults of advanced age. Our data suggest that decreased 
adrenal sensitivity may play a role in the relationship between birthweight 
and HPA-A function in later life.

O-055
Sex-Specific Effects of a Placenta-Targeted Treatment with nMitoQ 
on the Mechanisms of Cardiac Dysfunction in Adult Offspring 
Exposed to Hypoxia In Utero. Nataliia Hula†,1 Jennie Vu†,1 Anita 
Quon†,1 Raven Kirschenman†,1 Christy-Lynn M. Cooke†,1 Thomas 
J. Phillips†,2 C. Patrick Case†,3 Floor Spaans†,1 Sandra T. Davidge∗.1 
1University of Alberta, Edmonton, AB, Canada; 2Cardiff University, 
Cardiff, United Kingdom; 3University of Bristol, Bristol, United 
Kingdom.
Introduction: Fetal hypoxia is linked to fetal cardiac programming and 
triggers development of cardiac dysfunction in adult offspring. Notably, 
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adult offspring born from hypoxic pregnancies are highly susceptible to 
cardiac ischemia/reperfusion injury (I/R). We have shown that antioxidant 
MitoQ encapsulated into placenta-targeted nanoparticles (nMitoQ) 
ameliorates placental oxidative stress and improves placental oxygenation. 
However, the long-term effects of prenatal nMitoQ treatment on cardiac 
performance in the offspring are not known. We hypothesize that nMitoQ 
treatment improves recovery from I/R injury in adult offspring from 
hypoxic pregnancies by altering cardiac proteins involved in calcium 
regulation.
Methods: Pregnant Sprague-Dawley rats were exposed to normoxia 
(21% O2) or hypoxia (11% O2) from gestational day (GD) 15 to GD21 
and intravenously injected with saline or nMitoQ (100 µl of 125µM) 
on GD15. Male and female offspring were aged to 4 months. Cardiac 
susceptibility to I/R (20 min. ischemic insult and 40 min. reperfusion) was 
assessed using the ex vivo isolated working heart technique. Expression 
of proteins associated with calcium signaling (SERCA2α, PLN, pPLN, 
CaMK II, pCaMKII) was assessed in left ventricles by Western blotting. 
Data were analyzed with two-way ANOVA (n=5-6 dams/group).
Results: Prenatal hypoxia decreased cardiac recovery from I/R in 
adult male (71.5±6.5 vs 102.2±4.2%, p=0.0002) and female (62.9±7 
vs 82.7±4.3%, p=0.01) offspring compared to normoxia controls, and 
nMitoQ treatment prevented this in both male (96.5±3.5%, p=0.002) 
and female (84.8±2.3%, p=0.008) hypoxic offspring. nMitoQ increased 
SERCA2α levels in male hypoxic offspring (68.1±6.2 vs 103.1±10.4%, 
p=0.02), without effect in females. nMitoQ treatment increased PLN levels 
compared to saline treatment in male normoxic and hypoxic offspring 
(156.7±12.7 vs 117.3±12%, p=0.03) but no changes were observed in 
females. pPLN/PLN ratio was increased by nMitoQ in both normoxic 
and hypoxic female offspring compared to saline treatment (179.9±27.1 
vs 100.7±11.6%, p=0.02), without an effect in males. CAMKII expression 
was not different.
Conclusion: SERCA2α and PLN play a key role in calcium cycling 
and increased levels are associated with improved cardiac performance. 
Interestingly, the improved cardiac performance after prenatal nMitoQ 
treatment was associated with increased SERCA2α levels in adult male 
offspring, while in females there appears to be decreased SERCA2α 
inhibition by PLN activation (i.e. an increased pPLN/PLN ratio). Our data 
suggest sexually dimorphic mechanisms of improved cardiac function by 
prenatal nMitoQ treatment.

O-056
Perinatal Protein Deficiency and Postnatal Catch-up Growth Leads 
to Hepatic Mitochondrial Dysfunction in Adult IUGR Offspring. 
Shelby L Oke†,1,2 Gurjeev Sohi,1,2 Daniel B Hardy∗.1,2 1The University 
of Western Ontario, London, ON, Canada; 2Children’s Health Research 
Institute, London, ON, Canada.
Introduction: Epidemiological studies suggest an inverse relationship 
between birth weight and long-term metabolic disease. Postnatal catch-up 
growth exacerbates this relationship; however, the underlying molecular 
mechanisms remain unclear. The adaptor protein p66Shc contributes to 
mitochondrial dysfunction, and studies suggest that it may be associated 
with endoplasmic reticulum (ER) stress. Here we investigated the role 
of hepatic p66Shc in rat offspring exposed to maternal protein restriction 
(MPR). We hypothesized that adult MPR offspring with catch-up growth 
exhibit elevated p66Shc and mitochondrial dysfunction in the liver. Since 
hepatic ER stress is present in adult MPR offspring, we further predicted 
that ER stress facilitates increased expression of p66Shc.
Methods: Pregnant Wistar rats were fed a control (20%) protein diet or 
a low protein (LP, 8%) diet throughout gestation. Control offspring were 
fed a control diet, while MPR offspring were maintained on a LP diet 
(LP1) or switched to a control diet post-weaning (LP2) or at birth (LP3). 
RNA and protein were isolated, and markers of oxidative stress, aerobic 
metabolism, and mitochondrial dynamics were assessed via qRT-PCR 
and western immunoblotting. To directly investigate the relationship 
between ER stress and p66Shc, HepG2 cells were treated with 0.5 µg/
mL tunicamycin, an inducer of ER stress, for 1-6 hours.
Results: LP2 offspring displayed increased protein levels of p66Shc and 
its isomerase Pin1 in comparison to controls at four months (P<0.05), 
while p66Shc was decreased in LP1 and LP3 offspring (P<0.05). Adult 

LP2 offspring also exhibited decreased mitochondrial transcription 
factor A (TFAM) relative to control offspring (P<0.01), while LP1 and 
LP3 offspring had increased TFAM (P<0.01). Moreover, antioxidants 
SOD1 and SOD2 were increased in LP2 offspring (P<0.05 and <0.01), 
while catalase was decreased (P<0.05). LP2 offspring further displayed 
increased phospho-PDH (P<0.05) and total LDH (P<0.05), and decreased 
citrate synthase (P<0.001) and complex II (P<0.0001). Interestingly, 
qRT-PCR analysis revealed increased markers of mitochondrial fission 
and fusion in LP3 offspring, including Drp1 (P<0.01), Mfn1 (P<0.01) and 
Opa1 (P<0.05). In HepG2 cells, protein levels of p66Shc were increased 
following induction of ER stress with tunicamycin (p<0.05).
Conclusion: Our results suggest that MPR followed by catch-up growth 
is detrimental to hepatic mitochondrial function, as indicated by increased 
oxidative stress and aberrant aerobic metabolism. This may be mediated, 
in part, by ER stress. Overall, our data indicates that timing of nutritional 
restoration in postnatal life for IUGR offspring could influence long-term 
hepatic metabolic inflexibility via modulation of mitochondrial function.

O-057
Iron Restriction During Pregnancy Causes Dysfunction and 
Morphological Changes in the Hearts of Neonatal Offspring. Ronan 
Noble†, Jason Li†, Andrew Woodman†, Richard Mah†, Ferrante 
Gragasin∗, Luke Eckersley∗, Stephane Bourque∗. University of 
Alberta, Edmonton, AB, Canada.
Introduction: Iron deficiency (ID) is the most common nutritional 
deficiency worldwide, and affects an estimated 39% of pregnant women. 
ID causes organ-specific patterns of hypoxia, mitochondrial dysfunction 
and oxidative stress in the fetus, however the effects on offspring heart 
function have not been studied. By virtue of iron’s role in ensuring oxygen 
delivery to the body, we sought to determine how reduced oxygen carrying 
capacity associated with anemia during pregnancy and shortly after birth 
would affect heart function.
Methods: Sprague Dawley rats were fed an iron-restricted or iron-
replete diet (control) 2 weeks prior to and throughout pregnancy. After 
birth, all dams were fed an iron-replete diet. On postnatal day (PD) 4, 
14, and 28, male and female offspring cardiac function was assessed by 
echocardiography.
Results: Maternal iron restriction throughout pregnancy reduced maternal 
hemoglobin (-31%; P<0.001), offspring Hb was reduced from birth 
through PD14 (-48%, P<0.001; -25%, P=0.013) and recovered by PD28. 
ID offspring exhibited growth restriction (-19%; P<0.001), which persisted 
through PD28 (-30%; P<0.001). When normalized to bodyweight, ID 
pups had increased heart weights at PD4 (+60%; P<0.001) and PD14 
(+72%; P<0.001) and diastolic chamber volumes (+31%, P=0.005; 
+28%, P=0.056; respectively), and these values recovered by PD28. After 
adjusting for body weight, ID offspring had reduced ejection fraction at 
PD4 (-15%; P=0.024) and PD14 (-19%; P=0.004), which normalize by 
PD28. These changes corresponded to a reduction in oxygen delivery 
on PD4 (-41%; P<0.001) and PD14 (-31%; P=0.05), which recovered 
completely by PD28. Finally, there were no changes in any pulmonary 
or other diastolic parameters measured.
Conclusion: Perinatal ID causes functional changes in the neonatal heart 
as well as a global increase in relative heart size. With no corresponding 
increase in cardiac output, these results indicate a systolic dysfunction, 
which may reflect an inadequate or maladaptive compensation in the wake 
of perinatal anemia. These findings may have important implications for 
the short and long-term cardiac health of anemic babies.
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O-058
Epigenetic Effects of N-acetylcysteine on H2S-Mediated Protection 
Against Fetal Origins of Vascular Disease. A. A. Paz†,1 T. A. 
Garrud†,2 E. Peñaloza†,1 F. Vega-Tapia†,1 S. G. Ford,2 Y. Niu,2,3,4 B. 
J. Krause,1 D. A. Giussani∗.2,3,4 1Pontificia Universidad Catolica de 
Chile, Santiago, Chile; 2University of Cambridge, Cambridge, United 
Kingdom; 3Centre for Trophoblast Research, University of Cambridge, 
Cambridge, United Kingdom; 4Cambridge Cardiovascular Strategic 
Research Initiative, University of Cambridge, Cambridge, United 
Kingdom.
Introduction: The search for therapy against cardiovascular dysfunction 
programmed developmentally is ongoing, as interventional mechanisms 
of human translational relevance remain uncertain. Chronic fetal hypoxia 
is a common outcome of complicated pregnancy in humans. Adopting a 
two-pronged approach by combining studies in humans and in the chicken 
embryo, we show that chronic hypoxia increases the vascular expression 
of the hydrogen suphide (H2S) gene, cystathionine gamma-lyase (CTH) 
in both species. Further, the H2S precursor, N-acetylcysteine (NAC) 
protects against vascular dysfunction in hypoxic chicken embryos via 
epigenetic changes in the promoter region of CTH, enhancing H2S-
dependent vascular relaxation.
Methods: Fertilized Bovans Brown eggs were incubated in normoxia 
or hypoxia (14% O2) from day 1 of incubation, term is 21 days). Half 
of the eggs were randomly assigned to daily NAC treatment (33 μg/kg) 
starting at day 13 of incubation. At day 19, ex vivo femoral artery vascular 
responses were established by wire-myography and the aorta isolated to 
determine the expression of CTH by qPCR. The CTH gene promoter was 
analysed in silico with MathInspector and DNA methylation determined 
by Pyrosequencing. Human umbilical artery endothelial cells (HUAEC) 
from healthy pregnancies were exposed in vitro to hypoxia (48 h, 2% O2) 
and CTH expression evaluated.
Results: Hypoxic chicken embryos showed endothelial dysfunction, 
rescued by NAC via enhanced NO-independent mechanisms (Fig.1 A,B). 
Embryos treated with NAC showed enhanced vascular relaxation to H2S 
(Fig.1C). The vascular CTH expression was increased in hypoxic embryos 
and enhanced further by NAC treatment (Fig. 1D). The increased CTH 
transcript was associated with decreased CpG methylation in a sense 
hypoxia-response element (HRE), along with increased CpG methylation 
in an antisense HRE (Fig. 1E). Sustained hypoxia in vitro induced CTH 
expression in HUAEC (Fig. 1F).
Conclusion: The gasomtrasmitter H2S appears an excellent candidate 
of human translational relevance for intervention against programmed 
cardiovascular disease.
Supported by SRI, Fondecyt 1181341, The Wellcome Trust and The British 
Heart Foundation

O-059
PiggyBac Transposase Mediated Inducible Trophoblast-specific 
Knockdown of Mechanistic Target of Rapamycin (mTOR) in Mice 
Decreases Placental Nutrient Transport and Inhibits Fetal Growth. 
F J Rosario,1 J Urschitz,2 T L Powell,1 T Jansson∗.1 1University of 
Colorado, Aurora, CO, United States; 2University of Hawaii, Honolulu, 
HI, United States.
Introduction: Emerging evidence suggests that trophoblast mTOR 
signaling represents a critical hub in the overall, homeostatic control of 
fetal growth, adjusting the fetal growth trajectory according to changes 
in maternal nutrition and metabolism and utero-placental blood flow. 
Placental mTOR signaling is inhibited in IUGR and activated in fetal 
overgrowth. Evidence from our in vitro studies has implicated mTOR 
signaling as a positive regulator of trophoblast amino acid and folate 
transport and mitochondrial respiration. However, the function of mTOR 
signaling in vivo has not yet been investigated. We generated a trophoblast 
specific mTOR inducible knockdown mouse model to test the hypothesis 
that trophoblast-specific mTOR knockdown in mice at embryonic day (E) 
14.5 to 17.5 decreases placental nutrient transport and inhibits fetal growth.
Methods: PiggyBac Transposase-Enhanced Pronuclear Injection was 
performed to generate transgenic mice by injecting vectors, designed to 
contain a doxycycline inducible luciferase reporter gene that included 
a mTOR shRNAmir sequence under the trophoblast-specific Cyp19I.1 
promoter, into one-cell B6D2F2 embryos. We induced mTOR knockdown 
by administration of doxycycline starting at E 14.5 and at E 17.5 (n=4/
group), dams were euthanized. Fetuses and placentas were then collected, 
weighed and snap frozen. Trophoblast plasma membranes (TPM) were 
isolated from placental homogenates. System A and L amino acid 
transporter isoforms expression and placental mTOR Complex1 and 
mTORC2 signaling were measured in TPM or placental homogenates 
using Western Blot.
Results: At E17.5 there was no visible luciferase signal in transgenic 
animals that did not receive doxycycline. In contrast, following induction 
of the transgene at E14.5, the luciferase signal could be detected at E17.5 
in placentas of dams that received doxycycline, with no visible signal in the 
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embryo proper or in maternal tissues. Placental mTOR protein expression 
was reduced by ~65% (p<0.001) in these animals, which was associated 
with a marked inhibition of mTORC1 (S6-Ser-235/236 and 4E-BP1-
Thr-70; p<0.03) and mTORC2 (SGK-Ser-477 and Akt-Ser-473, p<0.01)) 
signaling activity. Moreover, we observed a decreased expression of the 
System A amino acid transporter isoform SNAT2 (-45%, p<0.002) and the 
System L amino acid transporter isoform LAT1(-55%, p<0.005) in isolated 
TPM and lower fetal weight (- 47 %, p<0.005) but not placental weight.
Conclusion: Inhibition of trophoblast mTOR signaling in late pregnancy 
is mechanistically linked to decreased placental nutrient transport and 
reduced fetal growth. This is the first direct mechanistic proof in vivo that 
mTOR actively regulates placental nutrient transport function and has a 
direct impact on fetal growth in utero.

O-060
Effects of Nanoparticle-encapsulated MitoQ (nMitoQ) Delivery to 
the Placenta on Fetal Cardiomyocyte Development in a Rat Model 
of Prenatal Hypoxia. Esha Ganguly†,1 Raven Kirschenman,1 Floortje 
Spaans,1 Thomas Phillips,2 Christy-Lynn Cooke,1 Patrick Case,3 Sandra 
T. Davidge∗.1 1University of Alberta, Edmonton, AB, Canada; 2Cardiff 
University, Cardiff, United Kingdom; 3University of Bristol, Bristol, 
United Kingdom.
Introduction: Chronic fetal hypoxia increases the risk of cardiovascular 
disease later in life. Prenatal hypoxia induces placental and fetal cardiac 
oxidative stress and increases terminal differentiation of cardiomyocytes. 
We have shown that circulating factors released from hypoxic placentae 
impaired fetal neuronal development, but whether these factors also 
impact cardiomyocyte development is not known. MitoQ is an antioxidant 
which, by encapsulation into nanoparticles (nMitoQ), targets placental 
oxidative stress without crossing the placenta. We hypothesize that 
circulating factors from hypoxic placentae induce cardiomyocyte terminal 
differentiation and hypertrophy, and that nMitoQ will prevent this effect.
Methods: Pregnant rats were exposed to hypoxia (11% O2) or normoxia 
(21% O2) from gestational day (GD) 15-21 (term=22 days). On GD15, rats 
(n = 5-6/group) were intravenously injected with saline or nMitoQ (100 
µl of 125µM dose). On GD21, male and female placentae were placed 
in culture for 24hr and media was collected. This conditioned media, 
containing factors released from the placentae, was added to cultured 
cardiomyocytes from either male or female fetuses from control dams 
(in order to control for same sex) for 24hr. Using immunofluorescent 
staining for cardiac specific heavy chain myosin, markers of terminal 
differentiation (percentage of binucleated cells) and hypertrophy (mono/
binucleated cell surface area) were measured. Data were analyzed using 
two-way ANOVA.
Results: Conditioned media from hypoxic placentae increased the 
percentage of binucleated cardiomyocytes only in females (normoxia: 
6.44 ± 2.80% vs. hypoxia: 19.14 ± 4.52%; p=0.02), which was not 
affected by nMitoQ. Binucleated cardiomyocyte size was increased 
by hypoxic placental conditioned media in both sexes while nMitoQ 
reduced binucleated cardiomyocyte size only in males (hypoxia-saline: 
363.1 ± 31.88 µm2 vs. hypoxia-nMitoQ: 279.6 ± 17.24 µm2; p=0.02). 
For mononucleated cardiomyocytes, conditioned media from hypoxic 
placentae increased only male cardiomyocyte size, and this was reduced 
by nMitoQ (significant interaction: p=0.04), while no effects were seen 
in female cardiomyocytes.
Conclusion: Circulating factors from hypoxic placentae increased 
terminal differentiation of female cardiomyocytes, while increasing 
cardiomyocyte hypertrophy in males. nMitoQ prevented hypertrophy 
in only male cardiomyocytes, but not in females. Thus, placental 
circulating factors impair cardiomyocyte development in a sexually 
dimorphic manner, and sex differences need to be considered to develop 
therapeutic strategies for cardiovascular disease in offspring from hypoxic 
pregnancies.

O-061
Exploring Genetic Variation in Normal and Diseased Human 
Placentas. Nathan R. Blue, Amelia Wallace†, Aaron Quinlan, Robert 
M Silver∗. University of Utah Health, Salt Lake City, UT, United 
States.
Introduction: Sub-clonal aneuploidy confined to the placenta (confined 
placental mosaicism) occurs in up to 1-2% of pregnancies and is associated 
with placental dysfunction. The frequency of smaller-scale somatic 
variations, such as single nucleotide and small insertion-deletion variants 
is unknown. Thus, our goal was to explore genetic variation within normal 
and diseased placentas using whole genome sequencing.
Methods: This is a pilot, or exploratory case-control study. From the 
Stillbirth Collaborative Research Network, we identified live births 
without placental insufficiency (Group 1), live births with fetal growth 
restriction and placental insufficiency (Group 2), and stillbirths with 
placental insufficiency (Group 3). DNA was sequenced from four biopsies 
from each placenta (live births and stillbirths) and one fetal tissue sample 
(brain or muscle) from each stillbirth. Single nucleotide and insertion-
deletion variants were called using the best practices workflow of the 
Genome Analysis Toolkit (GATK). Functional variants annotated as 
moderate or high impact according to the Ensembl Variant Effect Predictor 
were also counted. Since no fetal tissue was available for Groups 1 and 
2, the false discovery rate (inherited variants divided by total variants) 
in Group 3 was used to determine a threshold for the level of mosaicism 
within which we could confidently estimate the somatic mutation rate 
in Groups 1 and 2.
Results: Eligible fetal-placental dyads included n=10 in Group 1, n=6 
in Group 2, and n=6 in Group 3. Median sequencing depth ranged from 
20-38X for placental samples and 18-56X for fetal samples. Considerable 
somatic variation was identified in all groups. When restricted to mosaic 
variants present in a single biopsy only, the median somatic mutation 
rate, adjusted for total genome coverage, was lower in normal live births 
than in placental insufficiency cases (Table). Moderate or high-impact 
functional variants were also identified in all groups, though they were 
fewer in number: Group 1 median: 13, range 0-47; Group 2 median: 10, 
range 6-28; Group 3 median 12.5, range 2-42.
Conclusion: We identified substantial genetic mosaicism between the 
fetus and placenta in stillbirths and within the placenta in all groups. 
Somatic mutations rates were on the order observed for adult tissues that 
have accrued mutations over decades. Ongoing studies will refine the 
estimation of the somatic mutation rate in diseased and healthy placentas 
as well as correlation of localized subclonal somatic mutations with local 
placental histology.

O-062
An Aberrant Endothelial Cell Response to Flow: Mechanistic 
Implications for Congenital Heart Defects in the Feto-placental 
Unit. Yalda Afshar,1 Anhyo Jeong,1 William M. Jones,2 Luisa Iruela-
Arispe.3 1University of California, Los Angeles, Los Angeles, CA, 
United States; 2University of California, Irvine, Irvine, CA, United 
States; 3Northwestern University, Chicago, IL, United States.
Introduction: Congenital heart defects (CHDs) are the most common 
cause of congenital anomalies. Among CHD, single ventricle (SV) 
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phenotypes have the worst clinical prognosis and lifetime morbidity 
related to their vascular sequelae. We hypothesize that SV CHD emerges 
from maternal-fetal genetic predispositions coupled with abnormal 
environmental (flow) conditions that impact the fetal endothelial 
transcriptome and phenotype.
Methods: To elucidate mechanisms underlying the prenatal vascular 
phenotype in SV CHD, we utilize integrative -omics and prenatal imaging. 
At delivery, primary endothelial cells were isolated from umbilical cords 
(n=20) of SV CHD fetuses. Cells were plated in an Ibidi monolayer under 
static versus flow (15 dynes/cm2 x 72hrs) to recapitulate in vivo conditions, 
versus controls (n=20). Cellular phenotyping and immunofluorescence for 
VE-cadherin, cytoskeleton, and Notch1 was conducted. Cell shape, angle 
relative to flow, and Notch1 polarization was quantitated. Global gene 
expression profiling by RNA-sequencing, assay for transposase-accessible 
chromatic-sequencing (ATACseq) was conducted.
Results: Endothelial cells derived from CHD have perturbed responses 
to flow. SV endothelial cells demonstrated longer elongation factor 
(length cell/width cell), an abnormal angle relative to flow, abnormal 
adherens junctions, and lacked Notch1 polarization. The umbilical cord 
Doppler indices in these fetuses demonstrate that the cerebro-placental 
ratio (middle cerebral artery pulsatility index (PI) to umbilical artery-PI 
ratio) is lower in SV CHD vs controls (p<0.05), which correlated to the 
cellular findings (r=0.7, p=0.01). We defined signaling pathways and 
gene networks that were altered in SV CHD. Global transcriptomics 
demonstrated significant changes in FABP4/5, APLN, DLL4, and FLT4 
that are upregulated in SV CHD; whereas NOS3, BMP2, and ADAMTS1 
were attenuated. ATACseq uncovered distinct regulatory elements of 
Notch1 open reading frame in SV CHD and motif enrichment at distal 
accessible chromatin regions including Zic3, Tcf21, and Nkx2-5.
Conclusion: We define an aberrant endothelial cell population in the 
prenatal vascular phenotype of SV CHD. These endothelial cells possess 
distinctive ontogeny, gene expression, and functional characteristics 
altered in SV CHD and point to sequelae of vascular morbidity.

O-063
Low Dose Insulin Infusion in IUGR Fetal Sheep Stimulates 
Skeletal Myoblast Proliferation but Not Fiber Number. Eileen I. 
Chang†,1 Byron Hetrick,2 Stephanie R. Wesolowski,1 Paul J. Rozance,1 
Carrie E. McCurdy,2 Laura D. Brown∗.1 1University of Colorado 
School of Medicine, Aurora, CO, United States; 2University of Oregon, 
Eugene, OR, United States.
Introduction: Intrauterine growth restricted (IUGR) fetuses are born with 
lower skeletal muscle mass and myofiber number compared to normally 
growing fetuses. Plasma concentration of insulin, a myogenic growth 
factor, is lower in IUGR fetuses. We previously reported that a one-week 
insulin infusion into control fetal sheep increased myoblast proliferation, 
and insulin also stimulated in vitro proliferation of myoblasts isolated 
from IUGR fetal sheep. At 70% gestation, a critical window for myoblast 
proliferation and fiber formation, we hypothesized that a low dose insulin 
infusion would increase myoblast proliferation and fiber number in IUGR 
fetal sheep in vivo.
Methods: After catheterization of the jugular vein and femoral artery 
(106±1 days gestation, dGA; term=147 d), IUGR fetuses were randomly 
assigned to receive insulin (IUGR-I, n=8; 0.014±0.001 units/hr) or saline 
(IUGR-S, n=7) infusion for 14 d, and were compared to controls who 

received saline (CON; n=6). Dextrose was infused (2.6±0.1 mg/min) into 
IUGR-I fetuses to maintain euglycemia. Blood gases and plasma hormone 
concentrations were measured at baseline and during the infusion. At 
necropsy (125±3 dGA) biceps femoris muscle was digested, and CD56+ 
myoblasts were stained with propidium iodide to determine cell cycle stage 
by flow cytometry. The entire mid-belly of flexor digitorum superficialis 
(FDS) muscle was cryosectioned and stained with anti-laminin and anti-
dystrophin to quantify fiber number. Data were analyzed by two-way 
ANOVA with Tukey’s post-hoc test to determine the effects of group 
(CON, IUGR-S, IUGR-I), time (days), and their interaction.
Results: Fetal PaO2, O2 content, and glucose concentrations were lower 
and PaCO2 was higher in both IUGR-I and IUGR-S vs. CON (P<0.01, 
group). Insulin concentrations in IUGR-I (0.25±0.02 ng/mL) and IUGR-S 
(0.21±0.02 ng/mL) were lower vs. CON (0.35±0.02 ng/mL; P<0.0001, 
group). IGF-1 concentrations tended to be higher in IUGR-I (87.3±6.5 ng/
mL) vs. IUGR-S (69.8±6.7 ng/mL; P=0.06), but both were lower vs. CON 
(121.8±7.3 ng/mL; P<0.0001, group). More myoblasts were in S/G2 cell 
cycle stage by ~129% in IUGR-I vs. both IUGR-S and CON (P<0.01). 
IUGR-I FDS muscle weighed 40% less and had 40% lower fiber number 
vs. CON (P<0.05), but were not different from IUGR-S.
Conclusion: Low dose insulin infusion for 14 d at 70% gestation promoted 
myoblast proliferation in the IUGR fetus but did not increase fiber number. 
Myoblasts in the IUGR fetus retain the capacity to respond to mitogenic 
stimuli in vivo. However, by promoting proliferation, we speculate that 
insulin infusion may suppress differentiation and fusion of myoblasts 
into myofibers. Alternatively, intrinsic defects in the IUGR myoblast may 
limit the capacity for differentiation and fusion to restore fiber number.

O-064
Decreased Mitochondrial Complex I Activity in Skeletal Muscle 
of Growth Restricted Ovine Fetuses with Placental Insufficiency. 
Alexander Pendleton†, Melissa A Davis†, Amy C Kelly†, Leticia E 
Camacho†, Miranda J Anderson, Paul R Langlais, Sean W Limesand∗. 
University of Arizona, Tucson, AZ, United States.
Introduction: Placental insufficiency-induced intrauterine growth 
restriction (IUGR) fetuses are hypoxemic and have lower rates of weight-
specific O2 uptake to the fetal hind-limb, indicating lower oxidative 
phosphorylation potential in IUGR skeletal muscle. We hypothesize that 
O2 consumption rates (OCRs) and both electron transport chain (ETC) 
complex protein expression and activity are lower in mitochondria isolated 
from IUGR skeletal muscle.
Methods: IUGR fetuses were created using mid-gestation maternal 
hyperthermia and compared against control fetuses. At 132±1 days of 
gestation, fetal biceps femoris muscle was collected and mitochondria 
were isolated via density gradient centrifugation. State 3 (+5mM 
glutamate/malate, +100µM ADP) and State 4 (+5mM glutamate/malate, 
+5ug/mL Oligomycin A ) OCRs were compared between groups using 
a NeoFox Phase Measurement system (n=12/group). Colorimetric 
enzymatic activities were performed on isolated ETC proteins (n=6/group). 
Quantitative proteomics was performed on the isolated mitochondrial 
protein preps (n=6/group). Significant abundance differences in proteins 
of interest were confirmed by immunoblot. Differences (p<0.05) were 
determined with a t-test.
Results: IUGR mitochondria had lower State 3 OCRs than controls (-48%, 
P<0.01), while State 4 OCRs were not different between groups. Complex 
I activity was lower in IUGR fetuses compared to controls (-18%, P<0.05). 
We observed no differences in Complex II or IV activities between groups. 
Proteomic analysis identified 1113 mitochondria-specific proteins in our 
samples, with 168 proteins differentially expressed between groups. No 
differences were detected in Complex I-IV protein abundance levels 
between groups. Our proteomic and immunoblot analyses indicated a 
5.7-fold increase in NADH dehydrogenase 1 alpha subcomplex, 4-like 2 
(NDUFA4L2) protein abundance in IUGR mitochondria versus controls 
(P<0.05).
Conclusion: The reduction in mitochondrial State 3 OCRs in IUGR 
skeletal muscle results from decreased Complex I activity. Moreover, 
the decrease in State 3 OCRs in IUGR mitochondria is independent of 
ETC subunit expression. Interestingly, the hypoxia-inducible protein, 
NDUFA4L2, is known to incorporate into Complex I and decrease 
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Complex I mediated NADH oxidation thereby fine-tuning OCRs in 
response to hypoxia. We propose that NDUFA4L2 regulates skeletal 
muscle mitochondrial OCR by lowering Complex I activity thereby 
conserving O2 as a protective measure against IUGR in the fetus.

O-065
Proinflammatory and Anti-inflammatory Cytokine Responses by 
Decidua T cells in Preeclampsia. Ai-ris Yonekura Collier, Dan H 
Barouch∗. Beth Israel Deaconess Medical Center, Boston, MA, United 
States.
Introduction: Regulatory T cells (Treg) are key mediators of immune 
tolerance. Both thymic-derived FoxP3+ natural Treg (nTreg) and 
peripherally-induced PD-1hi Treg (iTreg) are found in human decidua. 
Decidua iTreg and nTreg suppress anti-fetal immune responses by 
inhibiting effector T cells (Teff) proliferation. iTreg produce anti- or 
proinflammatory cytokines and also induce cytokine production by 
Teff. We hypothesize that disruption in iTreg function is associated with 
preeclampsia (PE). Our objective is to compare the cytokine production 
by decidua T cells in PE to healthy pregnancies.
Methods: Maternal peripheral blood (PB) and decidua blood (from the 
surgical sponge at cesarean delivery) were collected from PE cases and 
controls. Isolated lymphocytes were stimulated in vitro, and stained with 
immunofluorescence antibodies for identification of FoxP3+ nTreg, PD-1hi 
iTreg, CD4+, and CD8+ effector T cell (Teff) subsets by flow cytometry. 
Production of anti-inflammatory IL-10, and proinflammatory cytokines 
IL-17, and IFN-g were detected using intracellular staining (Figure 1). 
Proportions were compared using two-sided tests with p<0.05.
Results: 61 participants were enrolled. The proportion of decidua Teff 
was similar to PB; however, decidua CD8+ Teff expressed higher levels 
of activation marker CD69 and produced more IFN-g compared to PB 
(Fig. 1, left). Decidua contained greater iTreg and lower nTreg proportions 
compared to PB. Additionally, decidua iTreg exhibited more CD69 
expression and IL-10 production (Fig. 1, right).

Decidua iTreg exhibited higher IL-17 production in PE. iTreg and memory 
CD8+ Teff from decidua displayed lower IL-10 production in PE compared 
to controls but was not statistically significant (Fig. 2).

Conclusion: Human decidua harbors activated and cytokine-producing 
regulatory and effector T cells. Our data provide evidence for the maternal-
fetal rejection phenotype in PE with an imbalance of proinflammatory 
cytokine production in PE due to enhanced IL-17 production by iTreg 
and decreased IL-10 production by decidua iTreg and CD8+ Teff cells. 
Further elucidation of the immune mechanisms of PE will inform new 
therapeutic strategies.

O-066
Sulforaphane Improves Vascular Reactivity in Arteries After 
Preeclamptic-like Injury. Annie Georgina Cox†,1 Kirsten R Palmer,2 
Euan M Wallace∗.1 1Monash University, Richmond, Australia; 2Monash 
University, Clayton, Australia.
Introduction: Preeclampsia is a leading cause of maternal and perinatal 
death and injury. Current treatment involves antihypertensive therapy 
and does not reduce the endothelial damage that drives vasoconstriction. 
An agent that could induce blood vessel relaxation by reducing oxidative 
stress would have value as an adjuvant therapy for preeclampsia. The 
naturally occurring antioxidant sulforaphane (SFN) may be one such 
candidate. We have demonstrated that SFN protects both placental 
and vascular cells under conditions of oxidative stress. Therefore, we 
conducted experiments to assess the effects of SFN on whole blood vessels 
after antagonization with the placental derived factors known to trigger 
vascular dysfunction in preeclampsia.
Methods: Trophoblast conditioned media (TCM) and preeclamptic 
explant media (PEM) were generated. Primary cytotrophoblast cells were 
isolated from term placentae and incubated in hypoxia (1%) for 48 hours 
and explants from preeclamptic placentae (n=8) were isolated and cultured 
in 8% O2 for 24 hours to encourage secretion of antiangiogenic compounds 
known to contribute the vascular dysfunction of preeclampsia, into the 
media. Mouse mesenteric arteries (n=8) and human omental arteries from 
pregnant women undergoing caesarean section (n=6) were isolated and 
incubated in control media or either TCM (mouse) or PEM (human), in 
the presence or absence of SFN. Vascular reactivity was then assessed 
using wire myography. In separate experiments, human omental arteries 
were collected and wire myography used to assess the ability of SFN to 
act as a direct vasodilator.
Results: SFN reduced mouse mesenteric artery response to potassium 
(p<0.001), reduced phenylephrine (PE)-mediated contraction (p<0.001) 
and reduced Ca2+ sensitivity (p=0.014). TCM increased sensitivity 
(p=0.003) and area under the curve (AUC) (p=0.004) in response to 
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phenylephrine (PE), and increased maximal response (0.0002) and 
AUC (p=0.001) to angiotensin II. SFN prevented these changes. PEM 
reduced sensitivity to the vasodilator bradykinin (p=0.008) and reduced 
maximum relaxation (p=0.004) and AUC. (p=0.0001) which are all 
classical signs of endothelial dysfunction. SFN also prevented PEM-
induced dysfunction of human omental arteries (p=0.004, p=0.001, 
p<0.0001). PEM also increased sensitivity to the constrictor U46619, 
increasing maximal contraction (p=0.018), which was prevented by SFN 
(p<0.001). Furthermore, SFN acted as a direct vasodilator in omental 
arteries, increasing maximum relaxation (p<0.001) and AUC (p=0.0018) 
compared to control
Conclusion: We have shown that SFN protects mouse mesenteric arteries 
and human omental arteries against damage from placental derived 
vasoactive factors. SFN also had direct vasodilatory eff ects on human 
arteries and may improve maternal blood vessel relaxation and to reduce 
the high blood pressures of preeclampsia.

O-067
Progesterone Induced Blocking Factor Attenuates Hypertension, 
Placental and Endothelial Cell Mitochondrial Dysfunction and 
Reactive Oxygen Species in Response to sFlt-1 During Pregnancy. 
Lorena M Amaral, Evangeline Deer, Kyleigh Comley, Denise C 
Cornelius, Jalisa Jones, Tarek Ibrahim, Ramana Vaka, Michael Franks, 
Babbette LaMarca∗. University of Mississippi Medical Center, Jackson, 
MS, United States.
Introduction: Preeclampsia (PE) is characterized by new onset 
hypertension in association with placental ischemia, reduced fetal 
weight, elevated soluble fms-like tyrosine kinase-1 (sFlt-1) and placental 
mitochondrial (mt) dysfunction and oxidative stress (ROS). Infusion of 
sFlt-1 causes hypertension and other characteristics of PE in pregnant 
rodents. However a role for sFlt-1 in causing mt dysfunction and ROS is 
unknown. Progesterone induced blocking factor (PIBF), is a product of 
progesterone signaling which serves to lower infl ammatory processes. 
We have shown that PIBF lowers blood pressure in a rat models of PE. 
This study was designed not only examine the role of mt mediated ROS 
in sFlt-1 induced hypertension during pregnancy but to also examine the 
eff ect of PIBF to improve mt function and hypertension in response to 
sFlt-1 during pregnancy.
Methods: sFlt-1 was infused into normal pregnant (NP) Sprague-Dawley 
rats (3.7 μg·kg−1·day−1 for 6 days, gestation days 13-19) in the presence 
or absence of PIBF (2.0 µg/mL) administered intraperitoneal on gestation 
day 15 to sFlt-1 induced hypertensive pregnant rats. Mean arterial blood 
pressure (MAP), placental and endothelial mt ROS and function were 
measured on gestation day 19.
Results: Infusion of sFlt-1 into NP rats increased MAP to 112 +2 
(n=11) compared with control NP rats 98+2 mmHg (n=15, p<0.05). 
Administration of PIBF reduced MAP to 100+1 mmHg in the presence of 
sFlt-1(n=5, p<0.05). Mt ROS in placenta was 108+6 in NP (n=4), 429+32 
in NP+ sFlt-1(n=3) and reduced to 234+15 in NP+ sFlt-1+ PIBF (n=3). 
State 3 respiration, which is indicative of ATP production, was reduced in 
placentas of sFlt-1 infused rats versus NP, but was improved with PIBF. 
Moreover, sera from NP+sFlt-1 treated with PIBF attenuated endothelial 
cell mtROS ( 29+8 % gate) compared with sera from NP+sFlt-1 (54+15 
% gate (n=4)
Conclusion: Overall, our study indicates a role of sFlt-1 induced 
hypertension during pregnancy to reduce placental and endothelial cell 
mt function. Importantly, supplementation of PIBF improved mt function 
and ROS which were associated with improved blood pressure in sFlt-1 
induced hypertensive pregnant rats indicating the effi  cacy of improved 
progesterone signaling as a potential therapeutic for PE. This study was 
funded by NIH grants RO1HD067541-06, P20GM121334 and AHA 
19CDA34670055 

O-068
Challenging the Defi nition of Hypertension in Pregnancy - A 
Retrospective Cohort Study. Maya Reddy†,1 Daniel L Rolnik,1

Katrina Harris†,1 Wentao Li,1 Ben W Mol,1 Fabricio da Silva COSTA,1,2

Euan Wallace,1 Kirsten Palmer.1 1Monash University, Clayton, 
Australia; 2Ribeirão Preto Medical School, University of São Paulo, 
Ribeirão Preto, São Paulo, Brazil.
Introduction: During pregnancy, blood pressure (BP) is used as a 
screening tool for preeclampsia and its associated adverse outcomes. 
As such women with a BP greater than 140/90 mmHg undergo further 
investigation, whereas those with lower blood pressures receive no 
additional care. In the non-pregnant setting, the American College of 
Cardiology (ACC) now endorses lower hypertensive thresholds and 
it remains unclear whether these thresholds should be considered in 
pregnancy. The aims of this study are to 1) examine the association 
between lower BP thresholds (as per the ACC guidelines) and pregnancy 
outcomes, 2) determine if there is a continuous relationship between 
blood pressure and pregnancy outcomes and, 3) identify the point of a 
change at which blood pressure is associated with an increased risk of 
such outcomes.
Methods: This was a retrospective study of singleton pregnancies at 
Monash Health, Australia. Data was obtained with regards to maternal 
characteristics and BP measurements at varying gestational ages. Blood 
pressures were then categorized as 1) mean arterial pressure, and 2) 
normal, elevated, stage one and stage two hypertension, as per the ACC 
guidelines. Multivariable regression analysis was performed to identify 
associations between BP categories and pregnancy outcomes.
Results: This study included 18,243 singleton pregnancies. We 
demonstrated a positive dose response relationship between mean 
arterial pressure and preeclampsia. Across all gestational ages, the risk 
of preeclampsia was higher in those with “elevated BP” and “stage one 
hypertension” in comparison to the normotensive group (RR 2.52, 95%CI 
1.78, 3.55 and RR 6.47, 95%CI 4.86, 8.61 respectively at 34-36 weeks’ 
gestation). There was also an association between lower BP thresholds, 
preterm birth, and adverse perinatal outcomes.
Conclusion: Preeclampsia and the associated adverse outcomes are 
not exclusive to those with a BP greater than 140/90 mmHg. As such, 
those with prehypertensive blood pressures may also benefi t from closer 
monitoring.
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O-069
Hypoxic Pregnancy Recapitulates In Vivo, Mitochondrial and 
Molecular Markers of Preeclampsia in the Mother, Placenta and 
Off spring. W Tong†,1,2 K L Brain†,1 B J Allison†,1 K J Botting†,1,2

Y Niu†,1,2 S G Ford†,1 P FB Wooding,1 Q Lyu†,1 L Zhang†,1 K A 
O’Brien†,1 A P Sowton†,1 T Cindrova-Davies,1,2 H W Yung,1,2 G J 
Burton,1,2 A J Murray,1 D A Giussani∗.1,2 1Department of Physiology, 
Development and Neuroscience, Cambridge, United Kingdom; 2Centre 
for Trophoblast Research, Cambridge, United Kingdom.
Introduction: Preeclampsia continues to be a common pregnancy 
complication, but underlying mechanisms remain uncertain (Burton et 
al. BMJ 366:l2381, 2019). By combining experiments in vivo with those 
at the cellular and sub-cellular levels, we investigated whether hypoxic 
pregnancy leading to fetal growth restriction (FGR) in sheep promotes 
maternal cardiovascular and placental dysfunction, as in preeclampsia.
Methods: Pregnant ewes were exposed to normoxia (N; n=10) or 10% 
hypoxia (H; n=7) from 105 to 138 days gestational age (dGA; term 145 
dGA) in isobaric chambers. At 138 dGA, in vivo uterine artery pulsatility 
index (PI) was determined by Doppler ultrasonography. At post mortem,
placentomes were collected for molecular analysis. A separate cohort of 
pregnant ewes was surgically instrumented at 120 dGA with Transonic 
fl ow probes and catheters to record maternal cardiovascular function via 
wireless data acquisition. Five days later, ewes were exposed to N (n=5) 
or H (n=5) for 10 days. Data were compared statistically via the Student’s 
t test for unpaired data.
Results: Hypoxic pregnancy led to FGR and increased uterine artery PI, 
while preventing the fall in uterine vascular resistance and maternal blood 
pressure measured in controls with advancing gestation (Fig 1, A-D). In 
the placenta, hypoxic pregnancy increased oxidative protein damage and 
was associated with increased transcription of the antiangiogenic factors 
soluble fms-like tyrosine kinase-1 (sFlt-1) and soluble endoglin (sEng) 
and the infl ammatory cytokine tumour necrosis factor α (TNFα; Fig 1, 
E-H). It also led to a decrease in the mitochondrial fusion protein OPA1 
and reduced placental oxygen consumption dependent on Complex I and 
β-oxidation. This occurred with a shift in substrate utilization away from 
products of β-oxidation towards products of glycolysis, associated with 
increased placental transcription of glucose transporter 3 (Fig 1, I-L).
Conclusion: Hypoxia may link placental dysfunction with adverse eff ects 
in the mother and off spring in complicated pregnancy, as in preeclampsia.
Supported by the British Heart Foundation, The Centre for Trophoblast 
Research and Trinity College Cambridge.

O-070
Surgically Increasing Uteroplacental Impedance Results in 
Attenuated Uterine Vascular Remodeling and Preeclampsia-
Related Placental Secretomics During Pregnancy. Nga Ling Ko∗,1

Narmin Mukhtarova,1 Catrina Hood,2 Ying Wai Lam,2 George Osol.1

1The University of Vermont, Burlington, VT, United States; 2Proteomics 
Facility, Vermont Genetics Network, The University of Vermont, 
Burlington, VT, United States.
Introduction: Maternal uterine vascular adaptations are important 
for maintaining normal uteroplacental (UP) perfusion and preventing 
pregnancy complications such as preeclampsia (PE) and intrauterine 
growth restriction. The venous compartment is the major blood 
reserve of the body. Inadequate venous reserve or compliance, and 
venous insuffi  ciency during pregnancy are linked to poor reproductive 
outcome in women. Yet, little is known about the contribution of 
venous hemodynamics to gestational uterine vascular remodeling. We 
hypothesized that (1) increasing UP venous impedance leads to slower 
upstream arterial blood fl ow (hence less shear stress) and less arterial 
remodeling; and (2) the placenta alters its secretion of signaling molecules 
to compensate for, or as a consequence of its underperfusion.
Methods: (1) We developed a surgical model of increased uteroplacental 
impedance (IUPI) in pregnant Sprague-Dawley rats (IUPI; n=10) that 
involved ligating the main uterine artery and vein (MUA+MUV) at 
the cervical end to allow single blood infl ow/outfl ow from the ovarian 
end and putting a silver clip on the MUV at the ovarian end to partially 
restrict venous outfl ow. The sham-operated contralateral horn served as 
control. (2) To analyze the secreted placental proteins using a proteomics 
approach (secretomics), two placentas from each ligated vs. control horn 
were collected (n=4 animals) for ex vivo culture for 20 hrs. Proteins in 
the conditioned media were concentrated by acetone precipitation, then 
analyzed by WB and liquid chromatography mass spectrometry (LCMS) 
using isobaric tandem mass tag (TMT).
Results: (1) Compared to the control horn, pup weight in the IUPI horn 
decreased 5 ± 1% and placental effi  ciency (pup/placental weight ratio) 
was signifi cantly lower (6.0 ± 0.2 vs 6.7 ± 0.2; p = 0.02). The anticipated 
expansive MUA and MUV remodeling was completely abolished with 
venous fl ow restriction. (2) Proteomics analysis identifi ed 56 diff erentially 
regulated proteins (p < 0.05). Some upregulated proteins (e.g. fi brinogen 
β and γ chain) and down-regulated proteins (e.g. ribose 5-phosphate 
isomerase A, argininosuccinate lyase, heat shock protein 90, endoplasmic 
reticulum ER chaperone BiP and F-actin capping protein) are related to PE.
Conclusion: Increased uteroplacental impedance due to reduced venous 
outfl ow decreases maternal uterine vascular remodeling and alters some 
placental secretory proteins in a way similar to PE, suggesting a signifi cant 
role of venous hemodynamics in assuring healthy pregnancy outcome. 
Our novel rat surgical IUPI model may prove useful in identifying some 
of the underlying mechanisms.
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O-071
Endometriosis Lesion-specific cxcr4 Knockdown Increases 
Estrous-cycle Dependent Intraepithelial Lymphocyte Infiltration 
in the Mouse, Compromising Lesion Integrity. Aya Tal†, Reshef 
Tal, Harvey J. Kliman, Hugh S. Taylor∗. Yale University School of 
Medicine, New Haven, CT, United States.
Introduction: Hyperactivation of the CXCL12-CXCR4 axis is commonly 
found in cancer and results in aberrant cell proliferation, invasion, and 
angiogenesis, processes which also characterize endometriosis. CXCR4 
and CXCL12 protein levels are significantly increased in endometriosis 
lesions relative to control endometrium, and treatments aimed at inhibiting 
the axis present novel non-hormonal therapeutic targets. CXCL12 coating 
of CXCR4-expressing cancer cells was recently shown to be a mechanism 
for cancer evasion of immune surveillance, and treatment with AMD3100, 
a CXCR4 antagonist, induced rapid T-cell accumulation within cancer 
cells and significantly reduced tumor burden. As CXCR4 is predominantly 
expressed on endometrial epithelial cells, our aim was to explore the 
effects of targeted inhibition of CXCR4 on mouse endometriosis lesions.
Methods: Mice expressing a progesterone-receptor (Pgr) promoter-driven 
Cre recombinase were bred to homozygous CXCR4fl/fl (floxed) mice. Uteri 
extracted from progeny harboring targeted disruption of CXCR4 in PGR-
expressing tissues (confirmed by genotyping and qRT-PCR) were used 
for endometriosis induction (EI) in cycling, GFP-expressing host mice 
(n=6 mice in each group). Four weeks post EI, lesions were analyzed for 
growth and development, and immunostaining of lesion sections was used 
to evaluate host immune cell infiltration and lesion necrosis.
Results: The rate of endometriosis lesion development was significantly 
lower in Pgr-Cre+/CXCR4-l- relative to that of CXCR4fl/fl controls (47.6% 
vs. 73.9%, p=0.038, n=20 sutured endometrial tissue fragments). In Pgr-
Cre+/CXCR4-l- lesions that did develop, thinning of the proliferative 
epithelium was observed and the epithelial area was significantly smaller 
than that of CXCR4fl/fl lesions (0.035+ 0.012 mm2 vs. 0.12+0.03 mm2, 
p=0.023, n=10 lesions per group). In CXCR4fl/fl lesions, host-derived GFP+ 
immune cells were found in the stroma and were mostly excluded from the 
epithelial layer of lesions, while in Pgr-Cre+/CXCR4-l- lesions, GFP cells 
infiltrated the CXCR4-deficient epithelium concomitant with epithelial 
breakdown, most notably at the estrogen-high proestrus stage. CD3+ 
lymphocytes, previously shown to be elevated at the early proliferative 
stage in clinical endometriosis, were found to specifically accumulate in 
the proestrus epithelium of Pgr-Cre+/CXCR4-l- lesions.
Conclusion: Our data demonstrate that local CXCR4 expression is 
necessary for endometriosis lesion persistence. Akin to cancer, CXCR4/
CXCL12-mediated immune evasion may play a role in this persistence 
by blocking epithelial lymphocyte infiltration. Inhibitors of the CXCR4-
CXCL12 axis may prove to be a promising approach in the treatment of 
endometriosis.

O-072
Targeting and Treatment of Endometriosis with Nanoparticles. 
Oleh Taratula,1 Olena Taratula,1 Abraham Moses†,1 Fangzhou Luoi†,2 
Ov D Slayden∗.2 1Oregon State University, Portland, OR, United 
States; 2Oregon National Primate Research Center, Beaverton, OR, 
United States.
Introduction: Endometriosis is a disorder where endometrium-like 
tissue forms lesions outside of the uterine cavity. Removal of lesions is 
the treatment of choice for some patients, but intraoperative visualization 
and removal of minute endometriotic residues poses a surgical challenge. 
We have created a nanoplatform that can be administered systemically 
and employed to delineate minute tissue residues with real-time near 
infrared (NIR) fluorescence and ablate the tissue with NIR photothermal 
therapy (PTT). Our goal is to develop this approach as a treatment for 
endometriosis.
Methods: Synthesis of the nanoparticles (SiNc-NP) has been described 
previously. The particles consist of silicon naphthalocyanine (SiNc), and 
a biocompatible PEG-PCL polymeric particle that acts as the SiNc carrier. 
Nanoparticle toxicity was assessed in vitro on macaque endometrial 
stromal cells incubated with 30 µg SiNc/mL. Cellular uptake of SiNc 
was imaged with an EVOS FL Cell Imaging System; cell viability was 
determined by Calcein AM assay; thermal ablation was demonstrated 

by exposing the cells to 780 nm NIR light. To demonstrate targeting 
to endometriotic lesions, we transplanted biopsies of endometrium and 
endometrioisis from rhesus macaques (donors; n=3), into severe combined 
immunodeficient (SCID) mice as previously described. The mice were 
treated with implants (Innovative Research of America) releasing estradiol 
(E2) and progesterone to match the hormone levels in the donor macaques. 
The grafts were allowed to grow for two primate-length artificial 28-day 
menstrual cycles followed by E2 alone. The mice bearing grafts were 
injected with 3 mg SiNc-NP/kg and then imaged with a Pearl ® Small 
Animal Imaging System and a Fluobeam ® 800. Thermal ablation was 
achieved by exposing mice injected with SiNc-NP to NIR light for 10 min.
Results: Incubation of endometritic cells with SiNc-NP resulted in 
efficient nanopaticle uptake and no loss of viability prior to treatment 
with NIR light. Exposure to NIR light alone also had no effect, but NIR 
light with SiNc-NP resulted in a significant (P<0.0001) reduction (>90%) 
in living cells. Treatment of SCID mice bearing macaque endometriotic 
lesions with SiNc-NP resulted in accumulation of particles in the engrafted 
tissue with a strong fluorescence signal in both intra-abdominal and 
subcutaneous grafts and only dim fluorescence was displayed in other 
organs. PTT 24 h after treatment with SiNc-NP resulted in a rapid increase 
in temperature inside of endometriotic graft (to >47 0C). A single PTT 
treatment completely eradicated the lesions and there was no recurrence 
in the mice.
Conclusion: SiNc-NP can be imployed to target endometriotic tissues 
with NIR fluorescence and ablate the ectopic tissue with PTT.

O-073
Large-scale Genome-wide Association Meta-analysis of 
Endometriosis Reveals 44 Loci in 61K Cases and 711K Controls 
and Genetically-associated Comorbidity with Other Pain 
Conditions. Nilufer Rahmioglu†, International Endometriosis 
Genomics Consortium. University of Oxford, Oxford, United Kingdom.
Introduction: Endometriosis is an oestrogen-dependent common 
complex condition associated with infertility and chronic pelvic pain. 
The heritability has been estimated to be ~50% with 26% due to common 
genetic variants. To identify the common genetic variants contributing to 
disease, we have conducted the largest genome-wide association study 
(GWAS) meta-analysis of endometriosis to date of 61K cases and 711K 
controls.
Methods: We conducted a fixed-effects meta-analysis of 25 GWAS of 
European and East Asian ancestry for overall endometriosis. We dissected 
association signals at genome-wide significant (GWS, P<5x10-8) loci 
through conditional analyses. We investigated functional and regulatory 
genomic annotations that were enriched for overall endometriosis 
association using functional GWAS (fGWAS), and subsequently 
performed annotation-informed fine-mapping of each signal. We also 
investigated the shared genetic correlation of endometriosis with 39 co-
morbid autoimmune, metabolic, reproductive and pain-related conditions.
Results: We identified 44 GWS loci associated with endometriosis, 
32 of which are novel. Conditional analyses revealed multiple distinct 
association signals for 11 GWS loci, including 7 mapping near the 
estrogen receptor 1 (ESR1) gene. fGWAS analysis revealed enrichment 
of endometriosis association signals mapping to binding sites for 3 
transcription factors (GATA3, CTBP2, USF2) and ovary enhancers. Fine-
mapping of endometriosis loci, informed by enriched annotations from the 
fGWAS analysis, uncovered 9 high-confidence variants (>50% probability 
of causality): rs16857668 in GREB1, rs6456259 near ID4, rs73625113 
in ESR1 and rs71575922 in SYNE1, rs6970537 in HOXA10, rs507666 
in ABO, rs4071559 in ARL14EP, rs11631335 in BMF and rs73241342 
near PLAC1. Analyses of genetic variants underlying different pain 
symptoms reported in the UKBiobank showed that 11/11 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, shorter 
menstrual cycle length and younger age at menarche show significant 
genetic correlation with endometriosis.
Conclusion: Taken together the results provide insights into the 
underlying genetic mechanisms of this debilitating condition and inform 
better targeted, biomarker and therapeutic discovery programmes.
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O-074
Microvascular Endothelium-Dependent Vasodilation is Impaired in 
Women with Endometriosis and Improved with Acute Atorvastatin 
Treatment. Anna E. Stanhewicz,1 Corinna F. Serviente,2 Gabrielle 
Dillon†,3 Nina S Stachenfeld,4 Hugh S. Taylor,5 Lacy M. Alexander∗.3 
1University of Iowa, Iowa City, IA, United States; 2Penn State 
University, Unviersity Park, PA, United States; 3Penn State University, 
University Park, PA, United States; 4John B. Pierce Foundation, Yale 
School of Medicine, New Haven, PA, United States; 5Yale School of 
Medicine, New Haven, CT, United States.
Introduction: Endometriosis is associated with systemic inflammation 
and increased risk of cardiovascular disease (CVD), the leading cause 
of death in women. However, the mechanisms linking endometriosis 
and CVD risk remain untested in women. Dysfunction of the vascular 
endothelium contributes to CVD progression and is detectable before overt 
CVD symptoms. We hypothesized that 1) endothelial function would be 
impaired in otherwise healthy women with endometriosis and 2) would 
be mediated by a reduction in nitric oxide (NO)-dependent dilation. HMG 
CoA reductase inhibitors (statins) exert potent anti-inflammatory effects, 
reducing endometrial lesion number and size, and improving prognostic 
indicators of CVD. As such, we further hypothesized that 3) short term 
statin administration would improve endothelial function in women with 
endometriosis.
Methods: In 5 healthy control (HC: 34±3 yr) and 5 women with 
laparoscopically confirmed endometriosis (EN: 36±4 yr), laser-Doppler 
flux (LDF) was measured continuously during graded intradermal 
microdialysis perfusion of the endothelium-dependent agonist 
acetylcholine (Ach: 10-10-10-1M) alone and in combination with the 
NO synthase inhibitor (L-NAME 15mM), before and after 7 days of 
oral atorvastatin treatment (10mg). Cutaneous vascular conductance 
was calculated (CVC=LDF*mmHg-1) and normalized to site-specific 
maximum (28mM sodium nitroprusside).
Results: Ach-induced vasodilation was blunted in women with 
endometriosis (HC: 96±3 vs. EN: 74±4%CVCmax; p<0.01), indicating 
impaired endothelial function. NO-dependent vasodilation was also 
impaired in women with endometriosis (HC: 32±2 vs. EN: 19±4%; 
p=0.03). Oral atorvastatin improved Ach-induced (98±7%CVCmax; 
p=0.03) and NO-dependent (55±4%; p=0.01) vasodilation in women 
with endometriosis.
Conclusion: Microcirculatory endothelium-dependent vasodilation is 
impaired in women with endometriosis. This impairment is mediated 
by reductions in the vasoprotective molecule NO. Further, short term 
atorvastatin treatment improved endothelium-dependent vasodilation, 
suggesting that statin therapy may be a viable intervention strategy to 
treat or prevent CVD in these women.

O-075
Identification ofFOXC1as a Key Transcriptional Regulator in 
Induced Endometriosis Lesions. 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: The development and progression of endometriotic lesions 
in women are poorly understood due to significant delays in diagnosis. 
Previous studies using the baboon model of induced endometriosis 
identified altered gene expression patterns in the eutopic endometrium, 
similar to those validated in women. This study tested the hypothesis that 
endometriotic lesions had a distinct gene expression profile compared 
with matched eutopic endometrium.
Methods: Total RNA was extracted from endometrium of baboons prior 
to disease induction and peritoneal lesions at 15 months following disease 
induction (n=4). An average of 48.6 million paired-end reads per sample 
were quality trimmed (Trim Galore v0.3.3), mapped to the Papio anubis 
(v3.0) genome using HISAT2 (v2.1.0), and reads overlapping Ensembl 
(v93) annotations were quantified. Immunohistochemistry (IHC) analysis 
of paraformaldehyde-fixed paraffin-embedded tissue sections was used 
to confirm expression in tissue samples.
Results: Analysis using the edgeR-robust method (v3.22.5) found 2,224 
differentially expressed genes (q<0.05) in ectopic lesions. Gene ontology 

analysis identified increased inflammatory response (q=2.34E-24), 
biological adhesion (q=2.63E-19), immune response (q=8.56E-13), 
and muscle structure development (q=4.44E-6) among the top enriched 
biological processes and 52 increased transcription factors. FOXC1, 
increased 5.6-fold in lesions, was enriched (q=8.90E-12) as an upstream 
regulator of 8 transcription factors, ATOH8, BNC2, EGR2, HOXA2, 
HOXA4, JADE2, MAFF, and SPDEF. Increased FOXC1 expression 
was detected by IHC in ectopic lesions compared to matched control 
endometrium. Notably, FOXC1 stromal cell nuclear localization was 
markedly increased in the fibrotic regions of lesions. Integrated analysis 
of small-RNA sequence data found FOXC1 was targeted by two top 
differentially expressed miRNAs, miR-200a and 200b, downregulated 
5.4 and 5.6-fold in lesions.
Conclusion: FOXC1, a pioneer transcription factor, was identified as a 
key gene increased in endometriotic lesions. Further, miRNA expression 
data provided a plausible mechanism for increased expression through 
downregulation of miR-200a/b in ectopic lesions. Increased expression 
of FOXC1 is a feature of many malignant conditions and associated 
with increased cell migration, and TGF-β and NOTCH signaling. These 
FOXC1 regulated pathways are known to be upregulated in endometriotic 
lesion, supporting a role for FOXC1 in the pathogenesis of the disease, 
and providing transcriptional targets to further delineate the molecular 
pathways that regulate endometriotic lesion development. (Supported 
by NIH HD083273, T32HD087166, Marriot Foundation, Endometriosis 
Foundation of America)

O-076
Spontaneous Ovarian Endometriosis in Mice with Deletion of 
Arid1a and Gain of KrasG12D. Jillian RH Wendel†, Xiyin Wang, 
Rakshin Kharwadkar, Xiaoyu Lu, Robert Emerson, Mark H. Kaplan, 
Chi Zhang, Shannon M. Hawkins∗. Indiana University School of 
Medicine, Indianapolis, IN, United States.
Introduction: Endometriosis affects 127 million women and girls 
worldwide. Treatment options include surgery or medical management 
with suppression of estradiol. Over half of women will have a recurrence 
of symptoms after stopping medical therapy, and over 75% of women will 
have at least one additional surgery. Currently, endometriosis has no cure. 
Therefore, model systems of endometriosis that reproducibly recapitulate 
human disease are needed to discover novel drug targets and test therapies.
Methods: To develop a model, we created a novel mouse model of ovarian 
endometriosis by deleting Arid1a (AT-rich interactive domain 1A) and 
knocking in oncogenic (KrasG12D) in the somatic cells of the ovary (AKC, 
Arid1aflox/flox; KrasG12D; Amhr2Cre/+).
Results: AKC mice spontaneously develop ovarian endometriosis. 
Histology and molecular immunohistochemistry confirm endometrial 
epithelium, endometrial stroma, and hemosiderin-laden macrophages. 
Pelvic lymph nodes from AKC mice have altered T cell populations 
with increased percentages of CD4+Foxp3+CD25- cells (AKC: 9.7±1.9; 
Control: 4.3±0.56; P≤0.05; n=11) and increased percentages of IFNγ/
IL-17 double-positive cells (AKC: 0.7±0.18; Control: 0.3±0.05; P≤0.05; 
n=11). Transcriptomic analysis from AKC ovaries shows significant 
gene set enrichment with human endometriosis, including enrichment in 
TGFβ signaling. Long-term 17-β-estradiol treatment or short-term equine 
chorionic gonadotropin treatment led to earlier progression of disease.
Conclusion: Deletion of Arid1a and the expression of oncogenic KrasG12D 
in the mouse ovary leads to spontaneous ovarian endometriosis with 
transcriptomic, inflammatory, and hormonally responsive similarities to 
women. We anticipate that this model will be highly relevant, not only 
to study the molecular pathogenesis of endometriosis but also, to test 
novel therapeutics.
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O-077
Lung Maturation in Extremely Preterm Fetal Lambs Maintained 
on an Artificial Placenta is Driven by Glucocorticoid Signalling, 
Not Inflammation. Erin Lesley Fee,1 Matthew Warren Kemp∗,1 
Masatoshi Saito∗,2 Haruo Usuda∗.2 1University of Western Australia, 
Perth, Australia; 2Tohuku University Hospital, Sendai, Japan.
Introduction: Ex-Vivo Uterine Environment (EVE) Therapy is an 
experimental life support platform for extremely preterm infants (21-24 
weeks’ gestation). The fetus is submerged in a bath of synthetic amniotic 
fluid, and gas exchange is performed by oxygenators adapted to the 
umbilical vessels. EVE therapy requires fastidious sterility (to prevent 
infection) and hydrocortisone to manage refractory fetal hypotension. We 
aimed to use transcriptome analysis to explore lung maturation in fetuses 
undergoing EVE therapy. We hypothesised that lung maturation, if present, 
would derive from glucocorticoid signalling, rather than inflammation.
Methods: Eight singleton fetuses were adapted to EVE therapy at 95 days 
gestation for 5 days before being euthanized and extensively sampled 
as previously reported. Ten null-treatment fetuses were delivered and 
euthanized at 100 days’ gestation as in utero controls. DNAse-treated RNA 
was extracted from fetal lung tissue. Gene expression was determined 
by ovine microarray (Affymetrix) and analysed with IPA tools (Qiagen). 
Ovine-specific PCR primers and probes for surfactant protein (SP)-A, SP-
B, sodium channel subunit SCNN1-A, phospholipid transporter ABCA-3, 
aquaporin (AQP) 5, interleukins (IL)1,6,8 and tumour necrosis factor 
(TNF)-α were used to validate array findings. Group differences were 
tested with ANOVA and considered significant at p<0.05.
Results: IPA analysis predicted upstream glucocorticoid receptor 
(GR) activation. No evidence of activated inflammatory signalling or 
glucocorticoid suppression of inflammation was detected. IPA analysis 
showed significant upregulation of GR-regulated transcripts associated 
with lung maturation, including SPA-D and SCNN1A,B,G. In keeping 
with array findings, qPCR analyses showed significantly increased 
expression of SPA, B, SCNN1A (p<0.05) and no change (p>0.05) in 
IL-1β, IL-6, IL-8 and TNF-α. Fold change expression of ABCA3 (0.84, 
p=0.5 by qPCR; 2.94, p=0.00001 by array) and AQP-5 (2.8±1.7, p=0.002 
by qPCR; absent by array) by qPCR conflicted with array.
Conclusion: Relative to in-utero controls, lung RNA from fetuses 
adapted to EVE therapy had a transcriptional pattern consistent with 
GR-upregulated maturation. In anticipation of transitioning EVE 
therapy-treated fetuses to ventilation, optimizing the dose and duration of 
glucocorticoid treatment for lung maturation will be critical to the clinical 
translation of this technology.

O-078
A Novel Allosteric Modulator of IL-6R Successfully Prevents 
Deleterious Effects of Inflammation in a LPS Model of Preterm 
Birth. Elizabeth Prairie†,1,2 Sarah-Eve Loiselle†,1,2 Frédérique 
Vermette-Lacroix†,1,2 Xin Hou∗,1 Estefania Marin Sierra†,1 Christiane 
Quiniou∗,1 Sarah Robertson∗,3 david Olson∗,4 Sylvain Chemtob∗.1,2 
1Sainte-Justine Hospital, Montréal, QC, Canada; 2Université de 
Montréal, Montreal, QC, Canada; 3University of Adelaide, Adelaide, 
Australia; 4University of Alberta, Edmunton, AB, Canada.
Introduction: Preterm birth (PTB) is one of the main causes of neonatal 
mortality and morbidity. Current studies showed that neonate morbidity in 
PTB is linked to increased levels of IL-6 in amniotic fluid, fetal blood and 
gestational tissues (GT) and that IL-6 increases uterine activation proteins 
(UAP) 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 
fetal tissue.
Methods: An established LPS-induced PTB model on timed pregnant 
mice was used to evaluate the degree of inflammation in GT, maternal 
plasma and amniotic fluid as well as fetal lungs and intestines. Pregnant 
mice were injected with LPS (10μg/kg i.p.) at gestational day 16 in 
presence or absence of HSJ633 (1mg/kg/12h), Tocilizumab (TOC; 10mg/
kg/12h), or vehicle. All experiments were compared with TOC, an anti-
IL6R antibody commercially available.

Results: Concomitant treatment with HSJ633, and to a lesser extent TOC, 
reduced the gene expression of pro-inflammatory cytokines and UAP (IL-
1β, IL-6, TNFα, CCL2, Casp1, OXTR, IL-12 and PGES) and expression 
of pro-inflammatory proteins (IL-1β, IL-6 and TNFα) in GT, maternal 
plasma and amniotic fluid. Furthermore, HSJ633 reduced abnormal 
morphologies in the offspring induced by inflammation (number and 
level of atrophy of the intestinal villi as well as the number and size of 
the pulmonary alveoli). Immuno-histological analysis of HSJ633-FITC 
revealed presence in the placenta but not in the fetus.
Conclusion: Collectively, our data show that HSJ633 antagonized the 
activity of IL-6R in a LPS-induced PTB model, and improved birth 
outcome by increasing survival and preserving fetal organ integrity. 
These findings highlight the importance of IL-6 and uncover in vivo 
pharmacological efficacy of a novel IL-6R modulator. HSJ633 is a 
promising new therapeutic prototype in prevention of PTB.

O-079
Enhanced Decidual FKBP51 Expression Promotes Idiopathic 
Preterm Birth by Inducing Functional Progesterone Withdrawal. 
Nihan Semerci†,1 Asli Ozmen,1 Ozlem Guzeloglu-Kayisli,1 Xiaofang 
Guo,1 Irina Buhimschi,2 Catalin Buhimschi,2 Frederick Schatz,1 Umit 
Kayisli,1 Charles Lockwood.1 1Univ of South Florida, Morsani College 
of Medicine, Tampa, FL, United States; 2Univ of Illinois at Chicago 
COM, Chicago, IL, United States.
Introduction: Maternal stress, anxiety, and depression are associated 
with idiopathic preterm birth (iPTB) but the mechanism is not understood. 
FKBP51, a progesterone- (P4) and glucocorticoid-induced immunophilin 
co-chaperone, inhibits progesterone receptor (PR) and glucocorticoid 
receptor-mediated transcription. FKBP51 levels increase in human 
decidual cells during labor suggestive of FKBP51’s potential role in 
functional P4 withdrawal. Our recent observation that FKBP5-/- mice 
are resistant to stress-induced PTB support this premise. Therefore, we 
hypothesize that FKBP51 is an important effector of stress-induced PTB 
through interaction with PR. Our objective was to determine the expression 
of FKBP51 and its association with PR in women with iPTB and a mouse 
model of stress-induced PTB.
Methods: qPCR was performed on uterine tissues collected at embryonic 
day (E) 17 and E18 from timed pregnant mice exposed to maternal 
restrained stress (ST: 1h x 3/day, n=5) starting on E8 until the day of 
tissue collection. Unrestrained pregnant mice served as controls (CTL: 
n=5). Decidua basalis specimens from women with iPTB (n=10) or from 
gestational age-matched women undergoing C-section in the absence 
of labor due to preeclampsia or placenta accrete (PE/PA, n=14), were 
evaluated for FKBP5 and PR levels by qPCR. Sections were double-
immuno-stained for FKBP51 and vimentin (decidual cell marker) and 
evaluated by the HSCORE method. In situ proximity ligation assay (PLA) 
were used to assess the interaction between FKBP51 and PR, which was 
calculated as the number of PLA + signals/cell. Data were analyzed by 
t-test with statistical significance at P< 0.05.
Results: Uterine expression of FKBP5 mRNA was significantly increased 
in mice exposed to restrained stress both at E17 (Mean± SEM ST: 1.68± 
0.2 vs. CTL: 1.05 ± 0.1; P<0.05) and E18 ( 1.51± 0.1 vs. 0.97± 0.03; 
P<0.05). Similarly, FKBP5 mRNA expression was significantly elevated 
in iPTB decidua (iPTB: 4.73± 1.3 vs. PE/PA: 0.95± 0.1, P=0.001), whereas 
PR mRNA expression was unchanged (iPTB: 0.83± 0.1 vs. PE/PA: 1.17± 
0.2). Immunostaining identified significantly higher nuclear expression of 
FKBP51 in decidual cells in women with iPTB (iPTB: 242.9± 7.3 vs. PE/
PA: 156.4± 13.7, P≤0.001). Moreover, PLA analysis revealed significantly 
increased FKBP51-PR interactions in decidual cells of iPTB (iPTB: 22.4± 
3.4 vs. PE/PA: 9.9± 2.2; P=0.008).
Conclusion: The induction of FKBP51 in the uteri of mice exposed to 
maternal stress, as well as the increased FKBP51 levels and FKBP51-
PR interactions in human decidua from women with iPTB support the 
involvement of FKBP51 in functional P4 withdrawal and the mechanism 
of iPTB. Supported by a grant from MOD Ohio Collaborative.
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O-080
Selective Progesterone Receptor Modulator Delays Term Labor 
and Prevents Preterm Labor in Mice. Oksana Shynlova∗,1 Lubna 
Nadeem,1 Anna Dorogin,1 Sam Mesiano,2 Stephen Lye∗.1 1Sinai Health 
System, Toronto, ON, Canada; 2Case Western Reserve University, 
Cleveland, OH, United States.
Introduction: Progesterone (P4) acting via the nuclear P4 receptors 
(PRs) promotes myometrial relaxation for most of pregnancy and 
withdrawal of this activity triggers labor. We previously found that levels 
of 20α hydroxysteroid dehydrogenase (20αHSD) in term and preterm 
myometrium increase in association with the onset of labor and in response 
to pro-inflammatory/pro-labor stimuli. Myometrial cell 20αHSD may 
cause local P4/PR withdrawal by converting P4 to inactive form before 
it accesses the PRs. To test this hypothesis we examined the capacity of 
selective PR modulators (SPRMs) that are not metabolized by 20αHSD 
to prevent/delay term labor (TL) and inflammation-induced preterm labor 
(PTL) in CD-1 mice.
Methods: TL model: SPRM (0.2 mg/dam) or vehicle were administered 
subcutaneously in 100µL oil at gestation day (GD) 15, 16, 17 (n=8; term 
GD19.5). PTL model: intraperitoneal injection of LPS (50µg/dam) or 
sterile saline injection were administered on GD15. Half the mice also 
received SPRM 24h prior to, immediately before, and 24h after LPS 
administration (GD15, 16, 17, n=6/group). In a replicate group of animals, 
maternal and fetal tissues were collected 6h after LPS ±SPRM injections. 
Effects of SPRM on delivery time, maternal morbidity, fetal survival, 
weight of neonates and placenta, myometrial/decidual/placental tissue 
levels of multiple inflammatory cytokines (Il1α, Il1b, Il6, Tnfα,Csf2), and 
chemokines (Ccl2/Mcp1, Ccl3/Mip1α, Ccl4/Mip1b, Cxcl1/KC, Cxcl2) 
abundance of myometrial mRNAs encoding the pro-contractile factors 
Gja1, Oxtr, Ptgs2 (by RT-PCR), and levels of cytokine in maternal plasma 
and amniotic fluid (by Luminex) was assessed.
Results: TL model: SPRM maintained pregnancy post-term >24h in 
7/8 mice. Litter size, fetal and placental weights were not different 
from controls. PTL model: administration of LPS alone induced PTB 
in 6/6 dams. SPRM prevented LPS-induced PTL in 6/6 dams and 
caused prolongation of pregnancy >24h post-term in 5/6 dams. SPRM 
significantly inhibited LPS-induced expression of myometrial pro-
contractile genes Gja1 and Oxtr (p<0.05) and cytokine IL1α, Tnfα, 
Ccl2, Ccl3, Ccl4, Cxcl1, Cxcl2 (p<0.01) genes. SPRM also decreased 
LPS-induced decidual and placental inflammation.
Conclusion: Treatment with a SPRM that cannot be inactivated by P4 
metabolizing enzyme 20αHSD delays TL and prevents inflammation-
induced PTL in mice. Non-metabolizable SPRMs with constitutive P4 
action may prolong gestation and prevent neonatal morbidity in human.

O-081
Multi-Omic, Longitudinal Profile of Third-Trimester Pregnancies 
Identifies a Molecular Switch That Predicts the Onset of Labor. 
Ina Stelzer, Mohammad Sajjad Ghaemi, Xiaoyuan Han, Kazuo Ando, 
Laura Peterson, Kevin Contrepois, Edward Ganio, Amy Tsai, Eileen 
Tsai, Kristen Rumer, Natalie Stanley, Ramin Fallazadeh, Martin 
Becker, Anthony Culos, Dyani Gaudilliere, Ronald Wong, Virginia 
Winn, Gary Shaw, David Stevenson, Michael Snyder, Martin Angst∗, 
Nima Aghaeepour∗, Brice Gaudilliere∗. Stanford University, Stanford, 
CA, United States.
Introduction: Pre-term birth is the most common cause of mortality 
in children under the age of five in the world. However, our ability to 
predict the onset of labor in preterm - or healthy - pregnancies is limited. 
In a recent study of healthy pregnancies, we described the chronology of 
immunologic, proteomic, metabolomic and transcriptomic adaptations 
occurring in the maternal blood during pregnancy. Here, we performed 
a multi-omic profile of longitudinal blood samples collected during the 
third trimester of pregnancy in women with spontaneous onset of labor to 
identify the molecular and cellular events that predict the onset of labor.
Methods: Peripheral blood and plasma samples were collected weekly 
between the 28th and 40th gestational week in n=51 women who 
subsequently went into labor spontaneously (Mean GA at labor onset: 
39w1d ±1w5d). In aggregate, collected samples spanned the third trimester 
with daily resolution. Whole system peripheral immune responses were 

analyzed using a high-dimensional mass cytometry immunoassay. A 
multiplex, aptamer-based protein detection platform was used to determine 
plasma protein levels. Metabolic and lipidomic analytes were detected 
using high-throughput mass spectrometry.
Results: A Lasso regression model predicted the difference between the 
day of sampling and the onset of labor with high accuracy (r = 0.8511, 
p<0.0001) and identified a striking molecular shift occurring 24 days 
before the onset of labor. The most informative features of the multi-variate 
model included the STAT1 signaling responses in CD56loCD16+NK cells, 
IL-33-receptor IL1R4, inflammation marker Cystatin C, and angiogenic 
Angiopoietin-2, anti-coagulant Antithrombin III and Progesterone.
Conclusion: The multi-omic assessment of maternal blood across 
different biological systems revealed a multivariate model of cellular and 
molecular events that accurately predicted the spontaneous onset of labor 
in healthy pregnancies. The results provide the foundation for testing the 
generalizability of the model for the prediction of preterm labor and/or 
identifying divergent mechanisms that drive the premature onset of labor.

O-082
Association Between Daily Melatonin and Cortisol Rhythms and 
Risk of Preterm Birth. Ronald T. McCarthy,1 Peinan Zhao,1 Anjana 
Delhi,1 Emily S Jungheim,1 Justin C Fay,2 Erik D Herzog,3 Sarah K 
England∗.1 1Washington University School of Medicine, St. Louis, MO, 
United States; 2University of Rochester, New York, NY, United States; 
3Washington University in St. Louis, St. Louis, MO, United States.
Introduction: Because current clinical predictors of preterm birth are 
inadequate, we need new, clinically actionable risk factors. Shift workers 
have increased risk for preterm birth, suggesting that altered circadian 
(“circa” or approximately; “diem” or day) rhythms can predict preterm 
birth. Two convenient circadian markers are the hormones melatonin 
and cortisol, which peak at night and in the morning, respectively. Here, 
we asked whether alterations in daily melatonin and cortisol rhythms are 
associated with gestation length and risk of preterm birth.
Methods: Pregnant volunteers wore wrist actigraphy devices 
(MotionWatch8, CamNtech, Cambridge, UK), completed sleep surveys 
(Munich Chronotype Questionnaire), and provided saliva every four hours 
over 24 hours once per trimester. Melatonin and cortisol were measured by 
ELISA (Salimetrics, USA). Cosinor analysis was used to define hormone 
profiles as rhythmic (sinusoidal with high peak-to-trough amplitude) or 
blunted (not sinusoidal or low amplitude). We also analyzed the time of 
peak hormone concentration and daily mean, maximum, and minimum 
concentrations.
Results: Of 983 participants, 969 (98.6%) provided saliva; 455 had usable 
melatonin readings and have delivered; 466 had usable cortisol readings 
and have delivered. Melatonin and cortisol profiles were reproducible for 
each woman across trimesters. For melatonin, 181 (39.8%) participants 
had rhythmic profiles and 274 (60.2%) had blunted profiles. For cortisol, 
279 (60%) had rhythmic profiles and 187 (40%) had blunted profiles. 
Women with blunted profiles also had irregular activity and sleep 
profiles. Women with blunted melatonin profiles had shorter gestations 
(P =0.00186 by log-rank test) and were more likely to deliver preterm 
(<37 weeks) (19.7% vs. 16%, P =0.32 by chi-square test) than those 
with rhythmic melatonin profiles, though the latter difference was not 
significant. Women with blunted cortisol profiles had shorter gestations 
(P =0.00032 by log-rank test) and were significantly more likely to deliver 
preterm (22.46% vs. 15.4%, P =0.05 by chi-square test) than those with 
rhythmic cortisol profiles.
Conclusion: Women with blunted melatonin or cortisol profiles had 
shorter gestations than those with rhythmic profiles, and women with 
blunted cortisol profiles were more likely to deliver preterm than those 
with rhythmic profiles. Because the hormone profiles are stable during 
pregnancy, analysis of salivary cortisol and melatonin in the first trimester 
may allow us to target women for interventions (e.g., lifestyle changes to 
normalize circadian rhythms) to decrease preterm birth risk.
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O-083
An In Vivo Model of Human FSH Dysregulation in Obesity: 
Obese Women Exhibit Lower Serum FSH Levels in Response 
to Intravenous Recombinant FSH After GnRH Suppression. 
Katherine Kuhn∗,1 Thanh-Ha Luu†,1 Andrew Bradford,1 Luke 
Wittenberg,2 Nne-Omoji Nwobodo,3 Polotsky Alex∗.1 1University 
of Colorado Anschutz Medical Campus, Aurora, CO, United 
States; 2University of California-Davis, Aurora, CA, United States; 
3UCHealth, Aurora, CO, United States.
Introduction: Women with obesity exhibit reduced fertility and lower 
live birth rates with ART compared to normal weight (NW) women. ART 
employs GnRH suppression and FSH stimulation to induce follicular 
development. Obese women are known to require higher FSH doses during 
ART. It remains unclear whether this higher exogenous FSH requirement 
for ART is related to abnormal hypothalamic-pituitary dynamics, abnormal 
ovarian environment, or pharmacodynamics/ pharmacokinetics. Thus, the 
need for higher FSH levels in obese women undergoing ART remains 
unexplained. We have developed a model to examine IV recombinant 
(r)FSH levels after GnRH antagonist suppression.
Methods: 14 NW and 7 obese women, with regular menstrual cycles, 
underwent early follicular phase frequent blood sampling (q10min) for 
10h. At 10h cetrorelix acetate (3 mg) was given followed by a secondary 
dose (0.25mg) 6h later. At this time,hourly IV rFSH (30IU) was initiated 
and frequent blood sampling continued for 10h. LH and FSH were 
measured by immunoassay (Centaur XP, Siemens). Baseline adjusted 
serum FSH values were used in non-compartmental analysis (WinNonlin) 
to assess clearance (CLss), steady state volume of distribution (Vss) and 
total FSH exposure. Pharmacokinetics were compared by two-tailed, 
unpaired t test.
Results: Baseline FSH levels were significantly lower in obese compared 
to NW subjects. Cetrorelix suppressed FSH by 30% in both groups. 
Despite equivalent IV dosing and correction for baseline levels, the rate of 
FSH accumulation in serum and total overall FSH exposure concentration 
was significantly lower in obese women (p=0.01, for both). No differences 
in clearance or volume of distribution were observed. 

Conclusion: Repeated IV boluses of rFSH, after GnRH blockade, 
mimics endogenous FSH secretion but yields significantly lower serum 
FSH levels in women with obesity. FSH pharmacokinetics were similar, 
implying that another factor or pharmacodynamic effect underlies the 
divergence in serum FSH. Differential levels of, or responses to Cetrorelix, 
resulting in disparate endogenous post-suppression FSH profiles, are 
being investigated. This model of pulsatile, IV rFSH reveals a novel and 
clinically relevant, difference in pharmacodynamics between NW and 
obese women, which has not been previously observed.

O-084
A Multi-Center, Prospective, Blinded, Non-Selection Study 
Evaluating the Predictive Value (PV) of an Aneuploid 
Preimplantation Genetic Testing for Aneuploidy (PGT-A) 
Diagnosis and Impact of Biopsy. Ashley W. Tiegs†,1,2 Xin Tao,3 
Yiping Zhan,3 Chaim Jalas,3 Christine Whitehead,1 Emre Seli,1,4 George 
Patounakis,5 Jacqueline Gutmann,6 Arthur Castelbaum,7 Richard T. 
Scott∗.1,2 1RMA New Jersey, Basking Ridge, NJ, United States; 2Sidney 
Kimmel Medical College, Thomas Jefferson University, Philadelphia, 
PA, United States; 3Foundation for Embryonic Competence, Basking 
Ridge, NJ, United States; 4Yale School of Medicine, New Haven, CT, 
United States; 5RMA Florida, Lake Mary, FL, United States; 6RMA 
Philadelphia, Philadelphia, PA, United States; 7RMA Philadelphia, 
Philadelphia, NJ, United States.
Introduction: Two concerns regarding PGT-A are: 1) embryos labeled 
aneuploid may be reproductively competent and thus may be wrongfully 
discarded, and 2) trophectoderm (TE) biopsy may have an adverse effect 
on embryo reproductive potential. This study addresses these concerns by 
1) directly measuring the predictive value (PV) of an aneuploid PGT-A 
diagnosis, and 2) comparing sustained implantation rates (SIR) of the 
study group to a control group, in which biopsy/PGT-A were not utilized.
Methods: 1) We first conducted a prospective, blinded, multi-center, 
non-selection study, in which all participants (n=440) underwent ICSI 
and blastocyst culture. Blastocysts underwent trophoectoderm (TE) 
biopsy followed by vitrification. In the next cycle, patients underwent 
single embryo transfer (SET) of the best embryo selected solely on 
morphology. PGT-A analysis (targeted amplification, NGS-based) was 
performed only after the clinical outcome was known. Clinical outcomes 
were compared to PGT-A results to calculate the PV of the “aneuploid” 
diagnosis. 2) To determine the impact of biopsy, the SIR of the patients in 
the non-selection study (n=440) was compared to that of a control group 
(n=972) undergoing cryo-SET not using PGT-A. As neither had access 
to PGT-A results, the groups differed only in that embryos in the study 
group had undergone TE biopsy.
Results: 1) In the non-selection study, PGT-A analysis of the TE samples 
diagnosed 95 embryos (out of 440 transferred) as “aneuploid”. The SIR 
of embryos diagnosed as aneuploid was 0% (0/95) (binomial proportion 
95% CI 0-2.4%); therefore the PV of an aneuploid result for failure to 
deliver was 100%. The PV for a euploid result to predict SIR was 64.9% 
(p<0.001). 2) When compared to the control group (n=972) who underwent 
cryo-SET without biopsy or PGT-A, the mean SIR of all patients in the 
non-selection study group (including all euploid and aneuploid transfers) 
was not different (49.2% vs. 52.2%, p=NS), demonstrating no detectable 
detrimental effect of TE biopsy.
Conclusion: The PGT-A assay evaluated does not result in the discard 
of embryos with significant reproductive potential. Additionally, the 
TE biopsy has no detectable adverse impact on sustained implantation. 
Overall, these data support the safety and benefit of utilization of this 
PGT-A assay.

O-085
Identification of Novel PRDM9 DNA Binding Alleles in an 
Azoospermia Cohort. M. Blake Evans†, Sherry Ralls, Mohamed 
Mahgoub, Micah J Hill, Alan H DeCherney, Todd Macfarlan∗. NIH/
NICHD, Bethesda, MD, United States.
Introduction: The pairing and exchange of genetic material during 
meiosis is essential for proper chromosomal segregation of human germ 
cells and leads to increased genetic diversity. PRDM9 is responsible for 
directing the location of programmed double strand breaks and subsequent 
crossover events between homologous chromosomes during meiosis in 
human gametes. Prdm9 is also essential for spermatogenesis as knockout 
mice result in meiotic arrest and azoospermia. PRDM9 contains a rapidly 
evolving DNA binding zinc finger array coded by an 84 nucleotide 
repeating unit mini-satellite sequence. We sought to develop a strategy 
to effectively genotype this mini-satellite with PacBio next generation 
sequencing, and determine whether PRDM9 variation is associated with 
azoospermia.
Methods: After establishing an effective polymerase chain reaction 
protocol with a normospermic control, the PRDM9 zinc finger array 
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was amplified using genomic DNA in 51 azoospermic men and 42 
normospermic controls. The PCR products were visually analyzed with 
gel electrophoresis. PacBio next generation sequencing was utilized for 
genotyping in order to effectively capture the long reads of the repetitive 
nature of the zinc finger arrays. The human wild type A allele was cloned 
into a mammalian pcDNA 3.1 (-) vector and subsequently lipofectamine 
transfected into human embryonic kidney 293 cells, and the protein was 
expressed via western blot.
Results: The gel electrophoresis of the azoospermia PCR products 
demonstrated 6 patients with bands that were atypical in appearance 
compared to the most common wild type A allele. Amongst the control 
population, 88% were homozygous for the A allele. There were 2 
non-A alleles (12%) in the control population. There were no novel 
alleles identified. 98% were Caucasian, and 2 % were a mixture of 
Caucasian/Polynesian. A similar percentage of azoospermia patients 
were homozygous for the A allele (84%), and a slightly higher percentage 
(16%) of the rare non-A alleles. However, 2 alleles that have not been 
described in the human population were identified. 94% were Caucasian, 
4% African, and 2% Asian (Figure 1).
Conclusion: We developed a protocol to effectively genotype the human 
PRDM9 zinc finger array and evaluate a potential etiology of azoospermia. 
In this small case study, 2 novel alleles were identified in azoospermic 
patients. Since the transfected cells successfully expressed via western 
blot, current/future research includes evaluating the binding properties of 
the novel alleles via chromatin immunoprecipitation assays.

O-086
A Superovulatory Uterine Environment Impacts Embryo 
Implantation, Results in Placental ER Stress and Reduces Fetal 
Growth of Both Fresh and Vitrified Embryos. Cassandra Roeca†, 
Elena Silva, Kenneth Barentsen, Theresa Powell, Thomas Jansson∗. 
University of Colorado School of Medicine, Aurora, CO, United States.
Introduction: Studies of in vitro fertilization (IVF) suggest that embryo 
transfer (ET) using embryos frozen with vitrification is associated with 
higher pregnancy and live birth rates compared to fresh ET, but increased 
rates of large for gestational age (LGA) infants. The mechanisms 
underlying these associations are largely unknown but may be related to 
the superovulated (SO) uterine environment of fresh ET, and/or effects 
of embryo cryopreservation. We hypothesized that vitrification of IVF 
embryos results in better pregnancy rates and enhances placental function, 
which is associated with fetal overgrowth. To this effect, we established a 
unique IVF mouse model to isolate the effects of vitrification and the SO 
uterine environment on fetal and placental development.
Methods: We performed IVF and transferred fresh blastocysts into one 
uterine horn and vitrified-warmed blastocysts into the other uterine horn 
within recipients that were either pseudopregnant from estrous-timed 
mating (n=23,) or superovulated with gonadotropin followed by hCG 
injection (n=29). We counted and weighed fetuses and placentas at 
embryonic day 17.5. We determined phosphorylation of key proteins 
in placental mammalian target of rapamycin (mTOR) and endoplasmic 
reticulum (ER) stress pathways.
Results: The SO uterine environment significantly decreased the rate of 
embryo implantation for both fresh (42% vs 26%) and vitrified (32% vs 
22%) embryos (P=0.04). The SO uterine environment decreased fetal 
weights, while vitrification had no effect (1.080 ± 0.05 g estrous fresh 

(n=17 litters), 1.176 ± 0.05 g estrous vitrified (n=12), 0.771 ± 0.06 g SO 
fresh (n=15), 0.895 ± 0.08 g SO vitrified (n=10), P<0.0001). Placental 
weight was not affected in any groups. mTOR signaling activity was 
increased 111% in placentas from estrous recipients as compared 
to SO recipients, though this did not reach statistical significance 
(P=0.08). Compared to estrous recipients, the SO environment 
increased placental total 4EBP-1 protein expression by 40% (P=0.002), 
4EBP-1 phosphorylation (Thr37/46) by 39% (P=0.01) and eIF2alpha 
phosphorylation (Ser51) by 162% (P=0.008).
Conclusion: Using a mouse model that mimics embryo transfer types 
and two relevant uterine environments of human IVF, we found the SO 
environment reduced implantation rates, and induced placental stress 
signaling and fetal growth restriction. Vitrification did not significantly 
impact fetal growth, nor placental signaling. These findings suggest that 
the superovulatory maternal uterine environment, rather than vitrification, 
is detrimental to placental development and fetal growth in IVF.

O-087
Anti Mullerian Hormone is Low in Women with Sickle Cell Disease 
Who Participated in the Multi-Center Study of Hydroxyurea. 
Lydia Pecker,1 Hyunwook Koh†,2 Ni Zhao,2 Sophie Lanzkron,1 Mindy 
Christianson∗.1 1Johns Hopkins School of Medicine, Baltimore, MD, 
United States; 2Johns Hopkins School of Public Health, Baltimore, 
MD, United States.
Introduction: Whether sickle cell disease (SCD) or its primary treatment, 
hydroxyurea (HU), a chemotherapeutic, limits reproductive potential in 
women with SCD is unknown. Anti-Mullerian Hormone (AMH) is an 
established method to measure ovarian reserve. The purpose of this study 
is to evaluate AMH levels in women with SCD who participated in the 
seminal trial that led to FDA-approval for HU in adults with SCD, the 
Multi-Center Study of Hydroxyurea (MSH).
Methods: The MSH was a randomized placebo-controlled trial (RCT) of 
HU. The study showed HU’s efficacy, so a 10-year follow-up study was 
performed to assess HU’s potential for “mutagenesis, teratogenesis and 
oncogenesis”. Serum samples from the follow-up study (n=153) were 
available for 93 women. We measured AMH in these samples using a 
clinical electrochemiluminescence assay (Esoterix Labs, Calabasas Hills, 
CA). The assay’s reference median in women 26-30 years is 4.20ng/mL, 
and 36-40 years is 1.69ng/mL; lower limit of detection is 0.015ng/mL. 
Descriptive statistics with median values are reported for non-parametric 
variables. We fitted simple linear regression models to evaluate the 
association between AMH and variables hypothesized to affect AMH 
including HU dose, age and BMI. We fitted a simple mixed effects models 
to evaluate the association between AMH and study randomization, HU 
dose, age and BMI across all visits.
Results: Median values from 93 subjects were: AMH, 0.419ng/mL (IQR 
0.064-1.380), age, 30 years (IQR 24 - 36), HU dose 1000mg (IQR 741-
1250). AMH level was lower in treatment versus placebo treated subjects 
across all visits (p=0.035) (Figure 1). A fitted multiple linear regression 
model for the association between AMH and HU dose, adjusted for 
baseline age and BMI showed that HU dose was associated with reduced 
AMH (Estimated Coefficient -1.105, SE 0.404, p=.008).
Conclusion: AMH levels were low among all study subjects and lower 
in women who received HU during the RCT compared to placebo. This 
raises concerns about diminished ovarian reserve in women with SCD, 
especially those treated with HU. The effect of SCD or HU on ovarian 
reserve was not a endpoint in the MSH. A prospective study of ovarian 
reserve in SCD is needed to understand how SCD itself or exposure to 
HU may influence multiple fertility endpoints.
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O-088
Diff erent Origins of Sperm and the Impact on Prenatal and 
Placental Growth Trajectories: The Rotterdam Periconception 
Cohort. Jeff rey Hoek†, Willem Boellaard∗, Eva S. van Marion†, 
Sten P. Willemsen∗, Régine P.M. Steegers-Theunissen∗, Sam 
Schoenmakers∗. Erasmus Medical Center, Rotterdam, Netherlands.
Introduction: In patients with azoospermia, surgical techniques are 
used to retrieve sperm from the testis (TESE) or epididymis (MESA). 
Evidence is accumulating that these procedures interfere with fi nal sperm 
maturation in the epididymis and impact DNA integrity, chromosomal 
constitution and epigenetics and as such pregnancy course and outcome. 
From this background, the aim of this study is to investigate embryonic, 
fetal and placental growth trajectories of ICSI pregnancies conceived with 
ejaculated, TESE and MESA sperm, and compare with spontaneously 
conceived and in vitro fertilization (IVF) pregnancies.
Methods: A total of 152 singleton ICSI pregnancies, including pregnancies 
conceived after TESE (n=28), MESA (n=25), ejaculated sperm (n=99), 
and 520 controls (380 spontaneous and 140 after IVF treatment without 
ICSI), were selected from the prospective Rotterdam Periconception 
Cohort, embedded in our tertiary patient care. Serial crown-rump-length 
(CRL), embryonic volume (EV) and placental volume (PV) measurements 
were performed offl  ine using 3D ultrasound and virtual reality techniques 
at 7, 9 and 11 weeks of gestation. Associations between the diff erent 
mechanisms of sperm harvesting and serial embryonic and placental size 
measures were assessed by linear mixed models (LMM). Furthermore, 
estimated fetal weight at the 20 week ultrasound scan, birthweight Z-score 
and the percentage prematurity between the groups was assessed using 
Kruskal-Wallis or Chi-square.
Results: LMM showed a signifi cantly positive association for PV after 
adjustment for confounders between TESE-ICSI pregnancies (beta: 0.24 
(95%CI: 0.03 to 0.45)) and ICSI with ejaculated sperm. Retransformation 
to the original values showed that the PV of pregnancies after TESE-
ICSI is 12.8% (95%CI: 0.6% to 23.0%) larger at 11 weeks of gestation 
compared to ICSI pregnancies conceived with ejaculated sperm. We found 
no signifi cant association regarding PV after TESE-ICSI compared to 
spontaneous pregnancies (beta: 0.17 (95%CI: -0.03 to 0.36)). Furthermore, 
there were no diff erences in embryonic growth trajectories depicted as 
CRL and EV between the groups. Fetal outcomes were comparable 
between ICSI with TESE, MESA and ejaculated sperm, and IVF and 
spontaneous pregnancies.
Conclusion: Here we demonstrate that in the fi rst trimester the placental 
growth trajectories in pregnancies conceived after TESE-ICSI are larger 
compared to those conceived after ICSI with ejaculated sperm possibly 
caused by alterations in DNA integrity and epigenetics. Although, no 
significant differences revealed in prenatal growth trajectories and 
pregnancy outcomes, future research is needed to unravel the underlying 
mechanisms of these associations.

O-089
Likelihood of Women Achieving More Than One Live Birth After 
Various Types of Cancers.  Deepika Garg†, Huong Dieu Meeks, 
Erica Johnstone, Alexander Pastuszak, Sarah Berga, Ken Smith, Jim 
Hotaling, Joseph M Letourneau∗. University of Utah, Salt Lake City, 
UT, United States.
Introduction: Future family building is an important concern for many 
cancer survivors and many may hope for more than one child after cancer 
treatment. Much of the focus in cancer survivorship research has been on 
whether a single pregnancy can be achieved, rather than on how many 
children might be born. In Utah, the mean number of children per woman 
of reproductive age was 2.33- 2.65 between 1990 and 2014. Limited data 
is available about the impact of various cancer types and their treatment 
on the fertility and reproductive window of cancer survivors.
Methods: The Utah Population Data Base (UPDB) was used to identify 
female cancer survivors at age 18-45 years in Utah state with fi rst time 
cancer diagnosed between 1952 to 2014. We identifi ed fi rst and last live 
births of cancer survivors (n= 6,317) in various cancer types and reported 
these relative to the timing of their cancer diagnosis. Descriptive statistics 
and chi-square testing were used where appropriate. Poisson regression 
models for the number of live births after cancer diagnosis were estimated 
which adjusted for number of live births prior to cancer diagnosis.
Results: The most common non-gynecological cancer types among the 
cohort were breast cancer in 23%, neurological cancers 4%, lymphomas 
in 4%, leukemia in 2% and soft tissue cancers less than 1%. Based on the 
cancer staging, 43% of women had localized disease, 25% had carcinoma 
In-situ, 11% had involvement of regional lymph nodes, and 8% had 
distant metastases. Among non-gynecological cancers, women with 
breast cancer were least likely to have more than one child after cancer 
treatment and those with Hodgkin’s lymphoma appeared most likely to 
do so, as refl ected in the table below. 

Number 
of live 
births 
after 
cancer 
treatment

Breast 
(N= 
4145)

GI (N= 
129)

Leukemia 
(N= 322)

CNS 
(N= 
763)

Non- 
Hodg-
kin’s 
lymph-
oma (N= 
393)

Soft 
tissue 
(N= 
166)

Hodg-
kin’s 
lymph-
oma 
(N= 
399)

0 3950 
(95%)

122 
(94%)

291 
(90%)

646 
(85%)

331 
(84%)

137 
(82%)

270 
(68%)

1 137 (3%) 4 (3%) 26 (8%) 73 
(10%) 31 (8%) 16 

(10%)
56 
(14%)

2 47 (1%) 3 (2%) 4 (1%) 30 (4%) 16 (4%) 7 (4%) 48 
(12%)

≥ 3 11 
(0.2%) 0 1 (0.3%) 14 (2%) 15 

(0.3%) 6 (3%) 25 
(6%)

Age at 
cancer 
diagnosis 
(Mean ± 
SD)

30.4 ± 
4.4

25.5 ± 
6.4

22.8 ± 
3.7

27.0 ± 
4.6

26.5 ± 
4.9

26.5 ± 
4.0

24.8 ± 
4.6

p-value < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 
0.001 < 0.001

Conclusion: Live births after cancer treatment vary by cancer treatment 
type. This is likely a refl ection of treatment type and average age of 
diagnosis associated with each cancer type. With the exception of survivors 
of Hodgkin’s lymphoma, fewer than 25% of female cancer survivors 
had two or more children after their cancer diagnosis despite the average 
woman without a cancer diagnosis in Utah having 2.33 children. Predictors 
like age and cancer type may help patients understand the likelihood of 
building a family with multiple children post-treatment. This type of 
information can be used to assist patients in understanding their chances 
of achieving a desired family size after cancer treatment, and this may 
impact decisions on fertility preservation treatments.



 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020  93A

Friday O
rals

O-090
Women with History of Pregnancy Complications Have Higher 
Risk of Midlife Stroke: The PATH Study. Eliza C Miller, Rindcy E 
Davis†, Natalie A Bello, Alexander M Friedman, Amelia K Boehme, 
Sarah E Tom∗. Columbia University Vagelos College of Physicians and 
Surgeons, New York, NY, United States.
Introduction: A history of pregnancy complications has been associated 
with an increased risk of future cardiovascular disease, including stroke. 
The majority of epidemiologic data on this topic come from outside of 
the United States (US) because few large US population-based surveys 
included data on pregnancy complications.
Methods: The Population Assessment of Tobacco and Health (PATH) 
study is a nationally representative longitudinal cohort study of 45,971 
US respondents aged 12 and older at the time of the baseline interview 
(2013-2014). All study variables were self-reported by computer-assisted 
interview. Publicly available data from women aged 55 and older at the 
time of baseline interview were included in this cross-sectional analysis. 
The exposure of interest was history of pregnancy complications (HPC) 
including: preterm delivery, preeclampsia, low birth weight, birth 
defects, placenta previa or placental abruption. The primary outcomes 
were 1) any stroke and 2) stroke between ages 35 and 54. Secondary 
outcomes included myocardial infarction and congestive heart failure. 
We used weighted logistic regression models to evaluate the association 
between HPC and stroke, adjusting for age, race/ethnicity, poverty level, 
and vascular risk factors including obesity, tobacco use, hypertension, 
diabetes, and hyperlipidemia.
Results: There were 3494 female respondents aged 55 and older at 
baseline, representing a weighted population of 44.3 million older women. 
Of these, 86% had at least one pregnancy, and 13.7% had HPC. Among 
women with HPC, 7.6% reported a stroke, compared to 3.9% of women 
without HPC (p=0.003). Stroke between ages 35-54 was reported by 
3.2% of women with HPC, vs 0.9% of women without HPC (p=0.002). 
Adjusting for covariates, women with HPC had higher odds of any 
stroke (adjusted OR 1.7, 95%CI 1.03-2.8) and stroke between ages 35-
54 (adjusted OR 3.4, 95%CI 1.5-7.7). In sensitivity analysis results were 
similar among only women with at least one live birth. This relationship 
was not seen for the secondary outcomes.
Conclusion: Pregnancy complications are independently associated 
with future stroke risk, particularly stroke in midlife. This is the first 
US nationally representative population-based survey to demonstrate an 
association between pregnancy complications and future stroke. Women 
who develop pregnancy complications should be considered high risk for 
future stroke and may benefit from targeted risk reduction interventions.

O-091
Analysis of Fetal Birth Weight Percentiles at Birth Improves Our 
Understanding of How the Maternal Postpartum Phenotype is 
Linked to Poor Pregnancy Outcome. Calvin J Hobel∗,1 Christine M 
Guardino,2 Max Mansolf,3 Richard Liang,1 James Mirocha,1 Christine 
Dunkel Schetter.3 1Cedars-Sinai Medical Center, Los Angeles, CA, 
United States; 2Dickinson College, Carlisle, PA, United States; 
3University of California Los Angeles, Los Angeles, CA, United States.
Introduction: The mother’s phenotype (MP) during the postpartum (PP) 
period represents her pre and pregnancy health status and ability to adapt 
to physiological and immunological changes of pregnancy. The fetal 
phenotype (FP) represents fetal growth and delivery at term. In 2002, 
NIH established the Community Child Health Network to study health 
disparities and reproductive outcomes. The current hypothesis is that PP 
allostatic load (AL) is associated with prior fetal and maternal outcomes.
Methods: The sample consisted of 2569 maternal-child pairs. FP were 
defined using birth weight percentile for gestational ages in 2-week blocks. 
Maternal AL was assessed at 6 and 12 months using 9 markers. MP was 
defined by 8 risk predictors including demographics, social/financial 
status, stress/AL and pregnancy history. There were 6 FP: spontaneous 
PTB (SPTB), indicated PTB (IPTB), early term, term underweight 
(<25th%), normal term (25-75th%) and term overweight (>75th%). Risk 
predictors across the 6 FP were assessed using multinomial logistic 
regression analysis.

Results: SPTB (148) had poor weight gain and pregnancy stress; however, 
multiparous women with SPTB were older, more likely to be Latina, born 
in the US and had prior PTB. IPTB (146) primiparous women were more 
likely to be Latina, born in the US, with poor pregnancy weight gain and 
increased AL. Multiparous with IPTB were more likely to have poor 
weight gain but did not have increased AL. Early term (713) primigravida 
were more likely to have pregnancy stress, but multigravida had elevated 
AL. Term underweight (445) primigravida and multigravida were more 
likely to have poor weight gain but did not have increased AL. Term 
overweight (302) primigravida had excess weight gain and multigravida 
were more likely to be African American, have excessive weight gain and 
pregnancy stress. When women with prior PTB were removed, the analysis 
shows that multiparous women have high AL. Regarding fetal gender, 
our analysis showed male fetuses occurred more frequently than females 
in SPTB, normal and overweight while female fetuses were significantly 
smaller in IPTB, early and underweight groups. (Table 1)$$graphic1
Conclusion: Medical care post-delivery is usually focused on one visit. 
Recently, ACOG recommended a fourth trimester. Our results suggest that 
certain FP and MP have risk factors related to poor and excessive fetal 
growth, stress and elevated PP AL, justifying focused PP care for at least 
1 year to improve the outcome for the next pregnancy and reduce future 
risk of cardiovascular disease for the mother and fetus.

O-092
Losing Specificity. The Unintended Harm of Improved Detection 
of Fetal Growth Restriction. Roshan Selvaratnam†,1,2 Mary-Ann 
Davey∗,1,2 Shirin Anil∗,2 Susan J McDonald∗,3,4 Tanya Farrell∗,4 Euan 
M Wallace∗.1,2 1The Ritchie Centre, Monash University, Melbourne, 
Australia; 2Safer Care Victoria, Melbourne, Australia; 3La Trobe 
University, Melbourne, Australia; 4Consultative Council on Obstetrics 
and Paediatric Mortality and Morbidity, Melbourne, Australia.
Introduction: Fetal growth restriction (FGR) is a major cause of stillbirth. 
More than half of growth restricted babies are not detected before birth. If 
detected, the risk of stillbirth is half that of the undetected fetus. Improving 
the detection of FGR is therefore central to reducing the stillbirth rate. In 
Victoria, Australia, one strategy to improve detection has been to publicly 
report an annual statewide performance indicator since 2012 that measures 
individual hospital rates of their detection of severe FGR (birthweight <3rd 
centile). We assessed the impact of publicly reporting this performance 
indicator, including improvements in care and potential unintended harm.
Methods: We retrospectively analysed 1,231,415 singleton births in 
Victoria, Australia from 2000 to 2017 using the Victorian Perinatal 
Data Collection. We performed an interrupted time series analysis to 
assess the impact of publicly reporting the FGR performance indicator 
on the detection of FGR and on perinatal mortality and morbidity. To 
evaluate harm, we calculated the actual birthweight centiles for babies 
iatrogenically delivered for the indication of suspected FGR before 40 
weeks’, as well as their rate of admission to the neonatal intensive care 
unit (NICU). Descriptive statistics were used and chi-square test for 
linear trend.
Results: Public reporting of a statewide FGR performance indicator was 
associated with a four-fold reduction in the rate per quarter of severe FGR 
undelivered by 40 weeks’, from 0.13% to 0.51% (P < 0.001), and a 24% 
decrease in the rate of stillbirth among severe FGR babies from 13.6 per 
1,000 births to 10.3 per 1,000 births (P = 0.01). However, the number of 
pregnancies iatrogenically delivered for suspected FGR before 40 weeks’ 
increased from 741 pregnancies in 2000 to 2996 pregnancies in 2017. Of 
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these, the percentage that had an actual birthweight ≥10th centile increased 
from 41.4% (n=307) in 2000 to 53.3% (n=1597) in 2017 (P < 0.001). The 
rate of NICU admission for these babies increased from 0.8% to 2.0% 
over this same time period (P < 0.001).
Conclusion: Severe FGR detection has improved following public 
reporting of an FGR performance indicator in Victoria. The rate of 
stillbirth among severe FGR pregnancies has also fallen. However, these 
improvements have been accompanied with increasing iatrogenic birth 
and associated morbidity in normally grown pregnancies. Approaches to 
improve the specifi city of interventions for FGR are needed.

O-093
Racial Disparities in Infant Mortality Following Singleton 
Pregnancies in the US. Adwoa Baff oe-Bonnie†, Jasmine Johnson†, 
Celeste Green†, Tracy Manuck∗. UNC-Chapel Hill, Chapel Hill, NC, 
United States.
Introduction: Despite persistent racial diff erences in infant mortality, 
more research is needed to determine the specifi c causes related to this 
disparity. We sought to evaluate whether the proximate cause(s) of infant 
mortality vary by maternal race. In addition, we sought to compare 
demographic and perinatal characteristics of mothers of deceased infants 
by maternal race.
Methods: We conducted a population-based cohort study using linked US 
live birth-infant death records from the National Vital Statistics System, 
2011-2013. We included all singleton, euploid, non-anomalous US infants, 
delivered ≥ 22 wks’ gestation, who survived ≥1 hr but died before their 
1st birthday and whose mothers reported their race as non-Hispanic (NH) 
black or NH white. All ICD-10 codes listed on the death certifi cate were 
considered and were used to classify each infant into ≥1 cause of death 
category. Antenatal factors and cause and timing of death were compared 
by maternal race using chi-squared and t-test.
Results: 22,561 of 69,862 infant deaths met inclusion criteria. Of these 
infants, 39.1% had NH black mothers and 60.9% NH white mothers.
Demographic and pregnancy characteristics are shown in the Table. 
Infants born to NH black mothers delivered earlier (30.7 ± 7.0 vs. 33.2 ± 
6.7 weeks’ gestation), died earlier [median day of life 24 (IQR 1,83) vs. 
29 (IQR 2,95)], and were more likely to be inpatient at the time of death 
(66.6% vs. 60.0%) compared to infants born to NH white mothers (all 
p<0.001). Infants born to NH black mothers were more likely to have 
prematurity, infection, NEC, or other gastrointestinal problems listed 
as cause of mortality, whereas infants born to NH white mothers were 
more likely to die from SIDS, accidents, hypoxia, and/or neurologic 
complications (fi gure). A similar proportion of infants born to NH black 
and white mothers died following intrapartum, cardiac, hematologic, 
hepatic, pulmonary, and renal etiologies.
Conclusion: Etiologies underlying death of euploid, non-anomalous, 
singleton infants in the US vary by maternal race; future investigations 
should evaluate whether these data can be harnessed to individualize 
approaches to more eff ectively reduce infant mortality.
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O-094
Confi dential Review of Maternal Deaths in the Community Level 
Interventions for Pre-Eclampsia Pakistan Trial. Annet M Aukes∗,1,2

Kristina Arion†,1 Rahat N Qureshi†,3 Sumedha Sharma†,1 Tang 
Lee∗,1 Beth A Payne†,1 Jing Li∗,1 Marianne Vidler∗,1 Jefrey Bone†,1

Zulfi qar A Bhutta∗,3 Peter von Dadelszen∗,4,1 Laura A Magee∗,4,1 CLIP 
Pakistan Working Group. 1University of British Columbia, Vancouver, 
BC, Canada; 2Amsterdam University Medical Centers, Amsterdam, 
Netherlands; 3Aga Khan University, Karachi, Pakistan; 4King’s 
College, London, United Kingdom.
Introduction: Maternal mortality numbers are high in low and middle 
income countries for which the United Nations Sustainable Development 
Goal is to reduce the Maternal Mortality Rate (MMR) to less than 
70/100,000 live births by 2030. In order to achieve this goal, understanding 
which causes of maternal deaths (COD) occur most frequently is pivotal. 
With this policymakers and healthcare professionals can develop strategies 
to improve the MMR. Objective: To assess the COD of participants of the 
Community Level Interventions for Pre-Eclampsia (CLIP) Pakistan Trial.
Methods: The CLIP trial (NCT01911494) took place in two districts 
in Sindh Province in Pakistan where participants were included from 
February 2014 until December 2016 and randomized for the intervention 
or control arm. After maternal deaths occurred trained staff  performed 
verbal and social autopsy (WHO 2012 instrument). Confi dential death 
review (PR) was undertaken by reviewing baseline characteristics, verbal/
social autopsy and in the intervention arm clinical data from a mobile 
health application that guided clinical assessment, including blood 
pressure. Two reviewers determined COD according to WHO ICD-MM, 
a third reviewer was added if no consensus was reached. Verbal autopsy 
data were also analyzed by the computer-based algorithm InterVA-4 and 
outcomes were compared using Cohen’s Kappa test.
Results: One-hundred and fi ve women died during the trial phase (0.3% 
of trial participants). The estimated MMR was 323/100,000 live births. 
The three most important causes of death were: 1. Obstetric haemorrhage 
(29%); 2. Non-obstetric complications (23%); 3. Hypertensive disorders 
in pregnancy (19%). Sixty-six percent was a direct COD, 23% indirect. 
The CODs were similar between women in the intervention (n=55) and 
control arm (n=50). Twenty-six percent died antepartum, 74% postpartum 
of which 62% within 24 hours after birth. PR and InterVA agreement 
was 58%, κ = 0.49 (95% CI 0.37, 0.60), considered moderate agreement. 
The top three COD of InterVA was similar to PR. Verbal/social autopsy 
narratives frequently revealed problems with access to blood products.
Conclusion: Analyzing maternal COD is important especially in countries 
where most deaths go unregistered. The most important COD in the CLIP 
Pakistan Trial was obstetric haemorrhage, a cause that could be targeted 
at diff erent levels by organizing better logistics for blood transfusion 
and by specifi c training of healthcare professionals. Improvement at 
population level could be measured by continuous death registration and 
analysis by InterVA.

O-095
Maternal Adiposity Alters Hippocampal Epigenomic and 
Transcriptomic Profi les in the Fetal Baboon. Ashley A. Martin†,1

Sarah O. Ocanas†,1 Hunter Porter†,1 Martin-Paul Agbaga,1 Willard M. 
Freeman,1,2 Dean A. Myers∗.1 1University of Oklahoma Health Sciences 
Center, Oklahoma City, OK, United States; 2Veterans Aff airs Medical 
Center, Oklahoma City, OK, United States.
Introduction: Obesity is an epidemic in the U.S. with ~1/2 of women 
overweight or obese at conception. There is a parallel increase in 
childhood neurodevelopmental disabilities (ND’s). Maternal obesity 
is an adverse intrauterine environment with links to childhood ND’s, 
including disturbances in hippocampal development. Fetal development 
is a time of epigenetic fl ux that is susceptible to environmentally driven 
epigenetic disturbances. Using a diet-independent obese baboon model 
(P. anubis), we hypothesize that maternal adiposity can alter epigenetic 
and transcriptomic patterning in the hippocampus of fetuses from dams 
with increased adiposity.
Methods: Using maternal leptin as an adiposity marker, dams with high 
leptin (HL, n=5) and age-matched low leptin (LL, n=4) were fed a standard 
diet and euthanized at ~90% gestation. Fetal and maternal samples were 

obtained. Maternal RBC fatty acids were assessed via GCMS. Genomic 
DNA (gDNA) and RNA were prepared from fetal hippocampi and 
subjected to methylated (mCG) and hydroxymethylated (hmCG) cytosine 
sequencing via oxidative bisulfi te sequencing (oxBS). RNA was subjected 
to strand specifi c RNAseq.
Results: (A) Maternal leptin was highly correlated with saturated fatty 
acids (+), ω-3 PUFA’s (-) and DHA (-). (B,C) Global hmCG levels, driven 
by increased TET3 expression, were increased throughout the genome 
with a concomitant decreased in mCG, with patterns suggesting increased 
oxidation of mCG to hmCG in the fetal hippocampus of HL vs LL dams. 
(D) Furthermore, genes increased in expression (by RNAseq) showed 
hypomethylation throughout gene bodies and genes suppressed with HL 
did not show altered gene body methylation.
Conclusion: hmCG exists primarily in the neuronal genome and is critical 
for fetal CNS development. TET3 is the main enzyme for epigenetic 
hydroxylation in developing neurons. It is thought that hmCG patterning 
is set during development, persisting through adulthood. Our data 
supports the hypothesis that maternal adiposity aff ects mCG and hmCG 
on a global level in the fetal hippocampus, altering developmental gene 
expression. Changes in epigenomic and transcriptomic profi les during 
development could have profound eff ects of developmental trajectory 
and long term neuronal and mental health. Future studies in this baboon 
model can help further elucidate fundamental programming mechanisms 
of maternal adiposity.

O-096
Sexual Dimorphic Mechanisms of Programming of Adipose Tissue 
(AT) Expansion by Maternal Obesity (MO) in the Rat. Carlos 
A Ibáñez-Chávez†,1 Gabriela Lira-León†,1 Luis A Reyes-Castro†,1

Consuelo Lomas Soria†,1,2 Alejandra Hernández-Rojas†,1 Eyerahí 
Bravo-Flores,3 Mario Solís-Paredes,3 Guadalupe Estrada-Gutiérrez,3

Fernando Larrea,1 Peter W Nathanielsz∗,4 Elena Zambrano González∗.1

1Instituto Nacional de Ciencias Médicas y Nutrición SZ, Mexico 
City, Mexico; 2CONACyT-INCMNSZ, Mexico City, Mexico; 3Instituto 
Nacional de Perinatologia, Mexico City, Mexico; 4University of 
Wyoming, Laramie, WY, United States.
Introduction: MO programs offspring (F1) sex-specific adiposity 
and dyslipidemia. These metabolic diff erences are likely associated to 
dysfunctional adipogenesis, by adipocyte (AC) precursor diff erentiation 
to mature AC, allowing AT expansion, increasing of cell number and/or 
size. We sought to elucidate the AT mechanisms of expansion promoting 
increased adiposity, leading to metabolic dysfunction in male and female 
F1 of MO rats.
Methods: Female Wistar rats (F0) were weaned to control (C = 4 Kcal/g) 
or high fat (MO = 5 Kcal/g) diet at 21d age and mated at 120 d. F1 of C 
and MO, n = 8 litters/group were weaned at 21d onto C diet. One male and 
female F1 from diff erent litters were euthanized at 350d for retroperitoneal 
AT. AT Stromal Vascular Fraction (SVF) was isolated, with its high content 
of AC precursors and expression of master regulator adipogenic genes 
(PPAR-γ and CEBP-α) determined by RT-PCR. In AT, AC size (AS) 
distribution was analyzed histologically, small and large AC cut-off  points 
were defi ned by the 10th and 90th percentile of gamma distribution of 
C (see Front Physiol. 2018; 9:1571), and genes related to AT expansion 
evaluated by RT-PCR. Data are M±SEM, and signifi cance set at p<0.05.
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Results: In F1 SVF, increased PPAR-γ expression (related to preadipocyte 
commitment) was observed in MO. However, CEBP-α (related to early 
differentiation) was reduced in MO males and increased in MO females 
(Fig. 1 A-D). In AT, MOF1 showed reduced small and increased large 
AC proportions vs. C. a change associated with an adverse metabolic 
profile (Fig. 1 E-H).

Fig. 1. F1 Adipogenic Master Regulators (A/C) PPAR-γ and (B/D) 
CEBP-α expression in (male/female) SVF. AS Histograms of (E/G) C 
and (F/H) MO (male/female)* p<0.05 vs C.
Conclusion: MO programs F1 AT expansion in a sex specific manner. In 
males AT, accumulation can be explained largely by a lower AC precursor 
commitment and defective terminal AC differentiation, which produces 
dysfunctional AC. In females, AT accumulation can be explained largely 
due to increased AC differentiation into mature AC and alterations 
leading to increased fat accumulation in AC. Newton RCUK-CONACyT 
(FONCICYT/49/2016)

O-097
Pronuclear Transfer Reveals Oocyte Nucleus is Sufficient to 
Transmit Cardiac Mitochondrial Abnormalities in Offspring of 
Obese Dams. Jeremie L Ferey†,1 Meghan Ruebel†,2 Keith Latham∗,2 
Kelle Moley∗,1 Abhinav Diwan∗.1 1Washington University in St. 
Louis, St. Louis, MO, United States; 2Michigan State University, East 
Lansing, MI, United States.
Introduction: Maternal obesity correlates with higher cardiovascular 
disease risk in human offspring. We found high fat, high sucrose (HF/
HS) diet results in accretion of abnormal mitochondria in mouse oocytes, 
and chow-fed offspring of HF/HS-fed dams exhibit transgenerational 
transmission of abnormal cardiac mitochondria through male and female 
germlines. Nuclear or mitochondrial inheritance can occur via the 
female germline, whereas male germline inheritance implicates nuclear 
epigenetic changes. However, recent reports indicate sperm mitochondria 
transmission is possible. Whether the mechanism is via effects on the 
nucleus or germ cell mitochondria is unknown. Hypothesis: Maternal 
HF/HS-feeding results in cardiac mitochondrial dysfunction in offspring 
due to effects on the oocyte nucleus.
Methods: Oocytes from chow- or HF/HS-fed C57BL/6 dams were 
fertilized in vitro by sperm from chow-fed C57BL/6 males. Pronuclear 
transfer was used to exchange the female pronuclei between embryos 
obtained from chow- and HF/HS-fed dam oocytes. Embryos without 
pronuclear transfer were additional controls. All embryos were transferred 
into chow-fed ICR dams. Cardiac mitochondrial structure (transmission 
electron microscopy) and function (high-resolution respirometry) were 
evaluated in 12-week-old offspring.
Results: Adult offspring born of embryos with maternal pronuclei 
from chow-fed dams and ooplasm from chow- or HF/HS-fed dams had 
mitochondrial structure or oxygen consumption levels comparable to 
offspring born of control chow-fed dam embryos. In contrast, offspring 
born from embryos with maternal pronuclei from HF/HS-fed dams 
and ooplasm from chow-fed dams had abnormal cardiac mitochondrial 
structure (round shape, cristal rarefaction) and reduced oxygen 
consumption (~40%), comparable to embryo transfer offspring of HF/
HS-fed dams.
Conclusion: Shown for the first time, abnormal cardiac mitochondria in 
obese dam offspring result from HF/HS diet effects on the oocyte nucleus 
(likely epigenetic changes during oogenesis). Elucidating diet/obesity-

induced oocyte epigenetic changes, and the mechanisms for induction and 
transgenerational transmission, could enable therapies to target inheritable 
heart disease risk in humans.

O-098
Maternal Obesity (MO) in Sheep Elevates Fetal Left Ventricular 
(LV) Tissue Cortisol Concentration and the Components of the 
11βhydroxysteroid Dehydrogenase 1 (11βHSD1) System at Term. 
Qiurong Wang†, Steven P Ford, Wei Guo, Peter W Nathanielsz∗. 
University of Wyoming, Laramie, WY, United States.
Introduction: MO in sheep negatively impacts fetal heart development 
and fetal cardiac function (PMID: 20110268; 20188535; 20876759; 
24075902; 30289749). Human epidemiological studies also indicate that 
MO increases cardiovascular disease (CVD) risk in offspring. However, 
underlying mechanisms are still not well elucidated. The sheep is a useful 
model to study programming because it is a precocial species sharing 
many similarities with human pregnancy and fetal early development. 
We studied the impact of MO on fetal cardiac function at term. We have 
previously shown that MO impairs fetal sheep cardiomyocyte contractility 
and disrupts intracellular calcium homeostasis (PMID: 30289749). We also 
demonstrated that both maternal and fetal plasma cortisol concentration 
are elevated in MO pregnancy (PMID: 19605766; 23921140). In several 
programming studies local tissue production of cortisol is also involved 
in programming. We hypothesized that in the setting of MO there would 
be increased cortisol production in the fetal heart.
Methods: From 60 days before and through pregnancy, ewes were fed 
either 100% of National Research Council (NRC) recommendations 
(control, n=6; 3 male) or 150% of NRC’s recommendations (MO, n=7; 
3male). At 135-day gestation (Term 150 days), the fetal heart was quickly 
removed at C-section under general anesthesia, snap frozen and kept at 
-80ْC. Fetal LV tissue cortisol concentration was measured by Cortisol 
Enzyme Immunoassay Kit (Arbor Assays). Protein expression levels of 
11βHSD1/2, Hexose 6Phosphate dehydrogenase (H6PD), glucocorticoid 
receptor (GR), phosphorylated GR (pGR) and mineralocorticoid receptor 
(MR) were detected by western blot. Data mean±SEM, analysis by 
student t-test: *p < 0.05. A preliminary analysis showed no male/female 
differences and thus all data were pooled.
Results: Local cortisol concentration in MO fetal LV tissue was elevated 
138% vs. control (p=0.007). Protein abundance of 11βHSD1 and its co-
factor H6PD was upregulated in MO fetal heart LV by 43% and 60% 
respectively (p=0.02 and 0.04). There was no difference in 11βHSD2 
protein abundance between MO and control. pGR was 5 times higher 
in MO LV than control (p=0.001). While abundance of GR protein did 
not change with MO, MR expression level tended to decrease in MO 
LV (p=0.09).
Conclusion: MO in sheep increases fetal LV cortisol concentration by 
upregulating the 11βHSD-1 system that generates cortisol locally from 
cortisone. MO increases LV GR phosphorylation, a mechanism that can 
lead to enhanced activity of cortisol dependent genes that have been 
shown to produce hypertension and CVD in later life. Supported by 
NICHD R01HD070096.

O-099
Females Are Not Just ‘Protected’ Males: Sex-Specific 
Vulnerabilities In Placenta and Brain After Prenatal Immune 
Disruption. Amy E Braun†,1 Pamela A Carpentier†,2 Brooke A 
Babineau†,3 Aditi R Narayan†,1 Michelle L Kielhold†,4 Hyang Mi 
Moon†,1 Jennifer Su†,1 Vidya Saravanapandian†,5 Theo D Palmer∗.1 
1Stanford, Stanford, CA, United States; 2Northwestern, Chicago, IL, 
United States; 3Trinity Biosciences, Brisbane, CA, United States; 
4Oregon Health & Science University, Portland, OR, United States; 
5University of California San Diego, La Jolla, CA, United States.
Introduction: Current perceptions of genetic and environmental 
vulnerabilities in the developing fetus are biased towards poor male 
outcomes. An argument is made that males are more vulnerable to 
gestational complications and neurodevelopmental disorders, the 
implication being that an understanding of disrupted development in 
males is sufficient to understand causal mechanisms that are assumed to 
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be similar but attenuated in females. Here we examine this assumption 
in the context of a maternal immune disruption of fetal development and 
its postnatal outcomes in female and male mice.
Methods: Pregnant C57Bl/6 mice were treated with low dose (60µg/
kg) lipopolysaccharide (LPS) at embryonic day 12.5. Acute changes in 
placenta and fetal brain were measured, along with long-term changes in 
adult offspring cortex cytoarchitecture, densities and ratio of excitatory 
(Satb2+) to inhibitory (Parvalbumin+) neuronal subtypes, postnatal 
growth and behavior outcomes were compared between male and female 
offspring.
Results: Males show a significant reduction in proliferation in the 
ventricular zone of the developing cortex at 2 hours after LPS (24.84 
phH3+ cells/µm2 ± 5.21 vs. 19.38 ± 4.83 phH3 cells/µm2; p=0.0414; n 
≥13), and reduced placental weight at 24 hours following LPS (103ug ± 
15 vs. 96ug ± 15; p = 0.0182; n ≥44) while females were not significantly 
affected by LPS. In adult cortex, males exposed to prenatal LPS show 
markedly depleted Parvalbumin (PV+) and Satb2+ cell densities (p < 
0.0001 all regions; n=6), alongside social and learning-related behavioral 
abnormalities. In contrast, females exhibit unique acute inflammatory 
signaling in fetal brain (730.11 pg/µg ± 67.25 vs. 937.61 pg/µg ± 139.92; 
p=0.0207; n=6), delayed postnatal body growth (p < 0.0001; n≥13), and 
opposite changes in PV+ density (p = 0.0126; posterior; n≥5), alongside 
changes in juvenile behavior in response to LPS (84.85 initiations/trial 
± 34.69 vs. 104.9 ± 16.34 initiations/trial; p = 0.0425; n≥6), as well as 
elevated anxiety-related behavior as adults.
Conclusion: Conclusions: While males are more severely impacted by 
prenatal immune disruption in certain measures, females exposed to the 
same insult exhibit a unique set of vulnerabilities and developmental 
consequences absent in males. Our results reveal disparate sex-specific 
features of prenatal vulnerability to maternal inflammation and warn 
against the casual extrapolation of male disease mechanisms to females.

O-100
Maternal Obesity Diminishes Inhibitory Interneuron Function in 
Rat Hippocampus. Helena C Parkington, Ammar Abdulwahid, Harold 
A Coleman∗. Monash University, Clayton, Australia.
Introduction: Children of obese mothers are at increased risk of obesity, 
metabolic syndrome, and neurodevelopmental abnormalities such 
as reduced cognitive capacity, developmental delay, attention deficit 
hyperactivity disorder, and autism spectrum disorders. A recent study 
in Sweden of 1.4 million individuals found a significant increase in the 
incidence in childhood epilepsy in offspring born to obese mothers1. We 
hypothesize that maternal obesity gives rise to neuroinflammation in the 
offspring that adversely impacts inhibitory interneurons, predisposing to 
epileptiform activity and adverse effects on memory and learning.
Methods: Rat dams were placed on control chow (CC) or Western 
high fat and sugar diet (WD) for 6 weeks before mating and during 
pregnancy and lactation. Offspring were retained on the diet of their 
dam at weaning. When the offspring were 10 weeks of age reference 
and working memory were tested and at 14-16 weeks neuron activity 
was tested electrophysiologically in hippocampal slices, followed by 
immunohistochemistry (IHC) to assess changes in the excitatory and 
inhibitory neurons.
Results: WD offspring were metabolically challenged but not diabetic 
at 10 weeks of age reference and working memory were significantly 
impaired (by 3.4±1.2 and 12.6±1.8%, respectively). Multielectrode array 
studies revealed hyperactivity in hippocampal slices in response to 0-Mg2+, 
with activity occurring with decreased latency, increased frequency and 
increased amplitude compared with responses in CC diet counterparts. 
Patch clamp electrophysiology revealed increased spontaneous action 
potential activity in individual neurons in WD hippocampus. IHC to 
calmodulin kinase II was normal but IHC to glutamate decarboxylase 
(GAD65), a marker of GABAergic inhibitory interneurons, was 
dramatically diminished in slices from the ventral hippocampus of both 
males and females. Parvalbumin IHC was significantly diminished, 
particularly in males but also in females.
Conclusion: The interneurons most affected by maternal obesity were 
those with parvalbumin IHC. These are fast-spiking interneurons that 
play an important role in the generation of gamma oscillations (30-100 

Hz) that are important in complex information processing and memory 
formation in the hippocampus and neocortex. Diminished contribution 
by these interneurons explains, at least in part, the impaired cognitive 
functioning and increased tendency for epileptic activity that we have 
unveiled in the offspring of obese mothers.
1Razaz N et al. JAMA Neurology 2017 1(19):E1-8.

O-101
The Role of Sirt1 and Progesterone Resistance in Normal and 
Abnormal Uterine Physiology: A Novel Hypothesis. Bruce A. 
Lessey,1 Abigail Gifford†,1 Tae Hoon Kim,2 Asgerally T Fasleabas,2 
Steven L Young,3 Jae-Wook Jeong.2 1Wake Forest Health, Winston-
Salem, NC, United States; 2Michigan State University College of 
Human Medicine, Grand Rapids, MI, United States; 3University of 
North Carolina at Chapel Hill, Chapel Hill, NC, United States.
Introduction: Progesterone (P4) resistance is a central element in 
endometriosis pathology, but the mechanism and role of P4 resistance in 
normal endometrium is not understood. SIRT1 is an epigenetic regulator 
that targets key P4-regulated genes. We hypothesize that P4 resistance is a 
natural phenomenon, regulated by SIRT1 and co-opted by endometriosis.
Methods: 1) SIRT1 was histologically examined in in mice during 
early pregnancy. To study the role of SIRT1 in endometrial function 
and endometriosis, we generated uterine specific Sirt1 knock-out 
(Pgrcre/+Sirt1f/f) and overexpression (Pgrcre/+ROSA26LSL-Sirt1) mice. 2) The 
effect of SIRT1 on female fertility was examined in Pgrcre/+Sirt1f/fmice. 
3) We surgically induced endometriosis in mice using endometrium 
from Pgrcre/+ROSA26LSL-Sirt1 and control mice to study SIRT1 effect on 
endometriosis. 4) SIRT1 was examined in human endometrium throughout 
the cycle in control and endometriosis cases.
Results: 1) SIRT1 was expressed in the decidua of pregnant mice only on 
the day of implantation on day 5.5 (Fig 1). 2) Uterine specific Sirt1 KO 
mice were infertile. 3) In the endometriosis mouse model, SIRT1 over-
expressing mice had significantly more endometriotic lesions compared to 
control mice. 4) In human controls, SIRT1 immunostaining was increased 
only at menses (Fig 2; n = 9; p < 0.001). In endometriosis cases, SIRT1 
was over-expressed throughout the cycle (Fig 2).
Conclusion: We show for the first time, that P4 resistance is a natural 
phenomenon mediated by SIRT1, and required for normal implantation 
in mice. Over-expression of SIRT1 leads to worsening endometriosis. 
In human controls, SIRT1 appears at menses and may play a role in the 
transition from secretory to proliferative phase. In endometriosis, SIRT1 is 
pathologically over-expressed in the endometrium and likely contributes 
to infertility and the pathogenesis of endometriosis. 
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O-102
Extracellular Vesicles Secreted by Uterine Decidual Cells Carry 
Critical Information for Establishment of Pregnancy. Indrani C 
Bagchi∗,1 Qiuyan Ma,1 Arpita Bhurke,1 Kannan Athilakshmi,1 Jie 
Yu, 2 Robert N Taylor,3 Milan K Bagchi.1 1University of Illinois at 
Urbana-Champaign, Urbana, IL, United States; 2Wake Forest School 
of Medicine, Winston-Salem, NC, United States; 3University of Utah 
School of Medicine, Salt Lake City, UT, United States.
Introduction: During establishment of pregnancy, uterine stromal cells 
undergo differentiation that transforms them into secretory decidual 
cells. The intrauterine environment during pregnancy is hypoxic and 
the decidual cells play a critical role in mounting an adaptive response 
to this condition. They secrete a variety of factors that regulate stromal 
differentiation, trophoblast invasion, and generation of an elaborate 
maternal vasculature that permits placentation. Improper decidual activity 
leads to reproductive dysfunctions, such as recurrent pregnancy loss and 
intrauterine growth restriction. We sought to understand how decidual 
cells communicate by autocrine and paracrine mechanisms within the 
uterine milieu to ensure proper adaptation to hypoxia during pregnancy.
Methods: Using progesterone receptor-driven Cre, we created female 
mice bearing a conditional knockout of the hypoxia-inducible transcription 
factor HIF2α in the uterus. These mice are infertile due to implantation 
failure. ChIP assays using endometrial stromal cells demonstrated that 
HIF2α directly regulates the expression of Rab27b, a GTPase that 
controls secretion of extracellular vesicles (EVs). We next employed 
an in vitro system in which primary cultures of human endometrial 
stromal cells (HESC) undergo differentiation induced by progesterone, 
estrogen, and 8-bromo cAMP under hypoxic (3% oxygen) conditions. 
SiRNA-mediated knockdown of transcripts encoding HIF2α and Rab27b 
inhibited the secretion of EVs by HESC, confirming that these factors 
critically control EV secretion. We isolated EVs from conditioned media 
by ultracentrifugation and purified them further by immunobeads attached 
to CD81 antibodies.
Results: Analyses of EVs by mass spectrometry revealed that they 
carry critical protein cargo, including matrix metalloproteases and 
their inhibitors, glucose transporters, insulin-like growth factor binding 
proteins, and integrins. When purified EVs were added to HESC cultures, 
they were internalized by these cells, leading to increased glucose uptake 
and enhanced rate of differentiation. Uptake of EVs by BeWo trophoblast 
cells promoted proliferation and differentiation of these cells. Finally, 
using an in vitro angiogenesis assay, we demonstrated that EVs promote 
the ability of HUVEC cells to form three-dimensional capillary-like 
tubular endothelial structures.
Conclusion: Our findings suggest that hypoxia-induced modulation of EV 
secretion by endometrial stromal cells regulate communications between 
stromal, endothelial, and trophoblast cells within the pregnant uterus 
and is an integral component of maternal adaptation during pregnancy 
establishment.

O-103
Loss of MIG-6 Results in Endometrial Progesterone Resistance 
and Endometriosis-related Infertility Through ERBB2 
Overexpression. Tae Hoon Kim,1 Jung-Yoon Yoo,2 Jung-Ho Shin,3 
Ulrich Müller,4 Asgerally T. Fazleabas1,1 Steven L. Young,5 Bruce 
A. Lessey,6 Ho-Geun Yoon,2 Jae-Wook Jeong∗.1 1Michigan State 
University, Grand Rapids, MI, United States; 2Yonsei University, Seoul, 
Korea, Republic of; 3Korea University, Seoul, Korea, Republic of; 
4Johns Hopkins University, Baltimore, MD, United States; 5University 
of North Carolina, Chapel Hill, NC, United States; 6Wake Forest 
University, Winston- Salem, NC, United States.
Introduction: Fertility problems are highly associated with endometriosis. 
Although the exact etiology of endometriosis-related infertility is 
unknown, endometrial progesterone resistance has recently been suggested 
as a crucial element in the development of endometrial diseases. MIG-6 
acts as a key P4 signaling mediator in the endometrium of the human 
and mouse. Uterine-specific Mig-6 knock-out mice (Pgrcre/+Mig-6f/f) 
are infertile due to non-receptive endometrium. We hypothesized that 
MIG-6 loss causes endometriosis-related infertility due to endometrial 
progesterone resistance.
Methods: We examined MIG-6 levels in eutopic endometrium from 
infertile women with endometriosis. We utilized a non-human primate 
endometriosis model to track MIG-6 expression in eutopic endometrium 
through disease progression. To determine the effect of MIG-6 loss on 
endometriosis development, we surgically induced endometriosis with 
endometrium from control and Pgrcre/+Mig-6f/f mice. To investigate the 
effect of ERBB2 targeting on progesterone resistance and infertility, we 
introduced Erbb2 ablation in the Mig-6 knockout mice (Pgrcre/+Mig-6 f/f 
Erbb2 f/f).
Results: The expression of MIG-6 mRNA and proteins were significantly 
reduced in eutopic endometrium of early secretory phase infertile women 
with endometriosis. Induction of endometriosis in a non-human primate 
model of endometriosis progressively reduced the expression of MIG-
6. Endometrial tissue from Pgrcre/+Mig-6f/f mice formed a significantly 
increased number of endometriotic lesions in the mouse compared to 
the control. ERBB2 overexpression was identified in non-receptive 
endometrium from Pgrcre/+Mig-6f/f mice. Pgrcre/+Mig-6 f/f Erbb2 f/f double 
mutant mice reversed the endometrial progesterone resistance as well 
as all phenotypes including infertility and increased endometriosis 
development seen in Pgrcre/+Mig-6f/f mice. Remarkably, the transcriptomic 
analysis showed that altered genes in Mig-6d/d mice reverted to their normal 
expression levels in Mig-6d/dErbb2d/d mice.
Conclusion: Together, our results demonstrate that MIG-6 loss causes 
progesterone resistance through ERBB2 overexpression in non-receptive 
endometrium of endometriosis-related infertility. Our results suggest that 
ERBB2 is a potential target for progesterone resistance and endometriosis-
related infertility.

O-104
Endometrial Mitochondrial DNA Secreted in Extracellular 
Vesicles: A Novel Mechanism Modulating Maternal-Embryo 
Bioenergetics. David Bolumar†,1 Alicia Amadoz,1 Inmaculada 
Moreno,1 Carlos Marín,1 Antonio Diez,1 Jorge Jiménez-Almazán,1 
Carlos Simón,1,2 Felipe Vilella.1 1Igenomix Foundation/INCLIVA, 
Paterna (Valencia), Spain; 2POG Department, University of Valencia, 
Valencia, Spain.
Introduction: Maternal-embryo communication during preconception 
is key for pregnancy success and offspring health. We revealed a cell-
cell communication mechanism in which miR-30d delivered from the 
endometrium to the pre-implantation embryo via extracellular vesicles 
(EVs) modifies the embryo transcriptome. Here, we investigated 
endometrial EV mitochondrial DNA (mtDNA) cargo internalization by 
the embryo as a potential mechanism by which the maternal endometrium 
modulates embryo bioenergetics.
Methods: Secreted EVs [apoptotic bodies (ABs), microvesicles (MVs) 
and exosomes (EXOs)] were isolated from endometrial fluid (EF) of 
fertile donors (n = 10) in their receptive phase. mtDNA copy number 
was quantified in receptive-phase human endometrial biopsies by qPCR 
ratio of β-ACTIN (nuclear) to ATP8 (mitochondrial) genes, and changes 
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in metabolic gene set were studied using targeted RNAseq (Ion AmpliSeq 
Transcriptome Human Gene Expression Core Panel). EV DNA cargo 
tagged with 5-ethynyl-2’-deoxyuridine was followed by confocal imaging 
after co-incubation of EVs with murine embryos (n = 600). ATP levels 
were assessed by FLASC luciferase reporter system, and mitochondrial 
membrane potential was evaluated by JC-1 confocal visualization (n = 
250 embryos).
Results: Receptive-phase endometria had lower mtDNA content together 
with an upregulation of genes that promote mitophagy in vesicular 
compartments. Yet, in human EF-derived EVs, MVs were 11.12 ± 0.53-
fold enriched in the 13 mtDNA-encoded genes for electron transport chain 
complexes, and 7.1-26.7-fold enriched in transcription factor binding 
sites (TFBSs). Most TFBSs mapped to the mitochondrial genome; some 
were associated with transcription factors (SRF, GABP, E2F4, TR4, 
FOXA2, FOXA1, CTCF, GATA2, PAX5) with roles in early embryo 
development, mitochondrial function and biogenesis. EV DNA transfer 
and internalization were detected in murine embryos in the cytoplasm 
and nuclei of trophectoderm cells. Murine embryos incubated with ABs 
or MVs from human EF maintained their ATP levels, but co-incubation 
with EXOs reduced the ATP content (p < 0.001). Mitochondrial membrane 
potential did not differ among conditions, but JC-1 patterning indicated 
EXO co-incubation promoted a reduction in total mitochondrial mass.
Conclusion: During the preconception period, endometrial mtDNA 
content is reduced through mitophagy. Processed mtDNA, both coding and 
regulatory, is secreted through EVs to the EF and taken up by the embryo, 
where it modulates embryo energetics to support embryo ATP status. 
These findings require further investigation. CS & FV contributed equally.

O-105
Entosis Occurs in Human Embryo Implantation. Andrea Palomar†,1 
Roberto Gonzalez-Martin†,2 Stefania Salsano,2 Silvia Pérez-Debén,2 
Alicia Quiñonero,2 Francisco Domínguez∗.1 1IIS La Fe - IVI 
Foundation, Valencia, Spain; 2IVI Foundation-RMA Global, Valencia, 
Spain.
Introduction: The incapability of the embryo to clear the luminal 
epithelial cells to reach the stroma could lead to implantation failures. 
Although apoptosis is the proposed mechanism for the removal of 
endometrial epithelial cells (EEC), recent research points out that a 
non-apoptotic cell-in-cell invasion mechanism named entosis would 
lead to the clearance of the EEC lining. Emerging evidences in murine 
models strongly suggest that entosis could drive the first stages of 
human implantation. Thus, it is proposed that trophoblast cells of human 
blastocysts could internalize EEC, throughout the activation of Rho-
ROCK pathway in EEC. The main objective of this research was to 
confirm the occurrence of entosis in human embryo implantation and the 
implication of Rho-ROCK pathway in this mechanism.
Methods: Primary human EEC obtained from endometrial biopsies of 
egg donors attending our clinic were cocultured in vitro with human 
trophoblastic spheroids (JAR) and human aneuploid blastocysts (in 
suspension and adherent conditions) to asses internalization of EEC 
inside trophoblastic cells. EEC and trophoblast cells were differentially 
stained using Cell-Tracker fluorescent probes. Internalization phenomena 
was evaluated by confocal microscopy analysis and 3D reconstruction 
models. To study the role of Rho-ROCK pathway on internalization, EEC 
were treated with 10uM of ROCK inhibitor (Y-27632). Inhibited and 
control stained EEC were cocultured with JAR spheroids. After 24 hours, 
JAR spheroids were isolated. Effect of ROCK inhibition was assessed 
by counting fluorescent signal of EEC and checking gene expression of 
ROCK1, Vimentin and hCG by qPCR on isolated JAR spheroids.
Results: Confocal microscopy analysis and 3D reconstruction models 
confirmed entosis of EEC by trophoblast cells, meaning that EEC were 
internalized by JAR spheroids and trophoblast cells of human blastocysts. 
After the analysis of fluorescent signals associated to EEC in isolated 
JAR spheroids from cocultures in suspension, we found that inhibition of 
ROCK in EEC lead to a decrease in EEC internalization. Expression of 
vimentin in isolated JAR spheroids was also decreased, indicating lower 
number of EEC internalized.
Conclusion: Our data support that entosis occurs in human embryo 
implantation and Rho-ROCK pathway may be implicated in this process. 

Up to our knowledge, our study is the first to confirm the occurrence 
of entosis in human embryo implantation. Support: PFIS (PI/00009), 
APOTIP/2018/010, Miguel Servet Contract (CPII18/00002) and ISCIII 
FIS project (PI17/00931).

O-106
MicroRNA Expression in Pregnancy of Unknown Location (PUL). 
Christopher Kyriacou,1 Sung Hye Kim,2 Shabnam Bobdiwala,1 Phillip 
Bennett∗,2 Tom Bourne∗,1 Vasso Terzidou∗.2 1Tommys’ National Centre 
for Miscarriage Research, London, United Kingdom; 2Institute for 
Reproductive and Developmental Biology, London, United Kingdom.
Introduction: MicroRNAs are single stranded 19-25 nucleotide molecules 
which regulate messenger RNA transcription. They are important gene 
regulators that lead to inhibition or activation of downstream pathways. 
Their expression profile changes with pathophysiology. We examined 
the differences in microRNA expression profiles of PUL where the final 
outcomes were ectopic pregnancy (EP) or intrauterine pregnancy [viable 
(VIUP) or non-viable (NVIUP)].
Methods: This was a prospective cohort study at one UK hospital. Plasma 
samples were collected on PUL classification. Ultrasound was then 
performed until the final outcome of EP, VIUP and NVIUP was known. 
For the discovery study, RNA was prepared using Quick cfRNA Serum and 
Plasma extraction kit (Zymo) and Amicon UltraYM-3 columns (Merck 
Millipore) prior to nCounter cell-free microRNA profiling (Nanostring). 
We compared microRNA expression between the EP, VIUP and NVIUP 
cohorts using nSolver ver 4.0 (Nanostring). Quantitative reverse 
transcriptase polymerase chain reaction (RT-qPCR) was performed to 
validate findings using the miRCURY LNA UniversalRT miRNA cDNA 
synthesis kit, custom panels with LNA primers and ExiLENT SYBR 
Green master mix (Qiagen). The LinRegPCR program v2017.1 was used 
to determine Cq values and amplification efficiencies.Analysis using 
mirDIP and pathDIP (UHN, Toronto) allowed the assessment of target 
genes and signalling pathways.
Results: There were clear differences in the microRNA expression 
profiles between the outcome groups. 12 specific microRNAs were 
highly expressed in EP compared to VIUP, and 11 in NVIUP compared to 
VIUP. Using RT-qPCR for technical validation, significant fold changes 
were identified. In silico analysis identified 37 key signalling pathways 
regulated by the differentially expressed microRNAs, including an 
upregulated pro-inflammatory response.
Conclusion: Specific microRNAs are differentially expressed in the EP, 
VIUP and NVIUP outcome groups. They are detectable early and involve 
inflammatory pathway activation. MicroRNA are biologically plausible 
diagnostic markers in early pregnancy and further validation in a larger 
cohort is ongoing.

O-107
Placental Genomic Imbalances Contribute to Poor Fetal Growth: 
From Trisomy to Copy Number Variants. Giulia F Del Gobbo†,1,2 
Yue Yin,3 Sanaa Choufani,3 Emma A Butcher,3 John Wei,3 Rosanna 
Weksberg,3,4 Ryan KC Yuen∗,3,4 Wendy P Robinson∗.1,2 1University of 
British Columbia, Vancouver, BC, Canada; 2BC Children’s Hospital 
Research Institute, Vancouver, BC, Canada; 3The Hospital for Sick 
Children, Toronto, ON, Canada; 4University of Toronto, Toronto, ON, 
Canada.
Introduction: Large genomic imbalances such as whole chromosome 
trisomies confined to cells of the placenta have long been implicated in 
pregnancy complications associated with placental insufficiency, including 
fetal growth restriction and preeclampsia. Despite this, few studies have 
investigated whether smaller copy number variants (CNVs) in the placenta 
may also play a role in altered placental function and poor fetal growth. 
In this study, we aimed to comprehensively determine the association 
between placental genomic imbalances and fetal growth by assessing 
aneuploidy and copy number variation in two Canadian cohorts.
Methods: Placentas from 101 small-for-gestational age (SGA) infants and 
173 controls were screened for aneuploidy using comparative genomic 
hybridization, multiplexed ligation-dependent probe amplification, or 
high-resolution microarray. Confined placental mosaicism of aneuploidies 
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was determined using microsatellite genotyping. A subset of euploid 
placentas from 53 growth-restricted infants and 61 controls were profiled 
for CNVs using high-resolution microarrays. Confirmation and assessment 
of confined placenta mosaicism of candidate CNVs was determined using 
quantitative PCR.
Results: Aneuploidy was present in placentas of 12/101 (11.9%) SGA 
cases, a significant enrichment compared to 2/173 (1.1%) controls. In 
all SGA cases affected, aneuploidies involved autosomes and were in 
a mosaic state confined to the placenta, whereas those in controls were 
non-mosaic and only impacted sex chromosomes. In 114 cases studied, 
the overall load of CNVs did not differ significantly between control and 
SGA placentas. In 3/53 (5.7%) euploid SGA cases, a clinically relevant 
germline CNV was identified. There was no difference in number of 
placental expressed or imprinted genes impacted by CNVs, but we found 
nominal enrichment of genes associated with “cellular response to stress” 
impacted by rare duplications in SGA placentas.
Conclusion: Genomic imbalances at the cytogenetic level are significant 
contributors to the risk of SGA. While the overall load of smaller 
imbalances, CNVs, in the placenta does not appear to significantly impact 
fetal growth, rare CNVs impacting placental function may contribute to 
SGA phenotype in a subset of cases.

O-108
Transcription Factor NRF2 Serves a Key Role in the Expression of 
Immune Modulators During Human Trophoblast Differentiation. 
Youn-Tae Kwak, Sribalasubashini Muralimanoharan, Carole R 
Mendelson∗. UT Southwestern Medical Center, Dallas, TX, United 
States.
Introduction: The placental syncytiotrophoblast (SynT) serves an 
essential role in embryo development and pregnancy maintenance via 
transport of O2 and nutrients and synthesis of hormones. SynT also may 
sustain pregnancy through production of immune modulators, which 
promote immune tolerance at the maternal-fetal interface (MFI)/decidua, 
thereby protecting the hemi-allogeneic fetus from rejection by the maternal 
immune system. Using ChIP-seq of mid-gestation human trophoblast 
before (cytotrophoblast [CytT]) and after SynT differentiation in primary 
culture, we found that genes manifesting increased binding of both RNA 
Pol II and active histone marks during SynT differentiation were enriched 
for those involved in immune modulation. However, the transcription 
factors (TF) and mechanisms that mediate this regulation have not been 
defined. Recently, we discovered that the redox-regulated TF, nuclear 
erythroid 2-related factor 2 (NRF2), was markedly induced when human 
CytT fuse to form SynT; NRF2 knockdown (KD) blocked induction of 
hCYP19A1 (aromatase), a marker of SynT differentiation. The objective of 
this study was to utilize human trophoblasts in primary culture and human 
trophoblast stem cells (hTSC) to define the mechanisms whereby NRF2 
regulates immune modulator expression during SynT differentiation.
Methods: Human CytT and hTSCs (from Drs. Okae and Arima, Japan) 
were cultured under conditions to promote CytT to SynT differentiation. 
The cells were harvested at various times for analysis of NRF2, C/
EBPβ, PPARγ and immune modulator expression using RT-qPCR and 
immunohistochemistry. Effects of KD of endogenous NRF2 were analyzed 
using specific siRNA duplexes or non-targeting control (NTC) siRNA. 
Binding of endogenous NRF2 to promoters of immunomodulatory genes 
was analyzed using ChIP-qPCR.
Results: NRF2 was dramatically upregulated in primary human 
trophoblasts during differentiation in culture in 20% O2 and was repressed 
upon culture in 2% O2. Expression and nuclear localization of NRF2 
target genes, C/EBPβ and PPARγ, were greatly increased during SynT 
differentiation, while NRF2 KD markedly inhibited their induction. The 
immune modulators, HMOX1, GDF15, PD-L1, kynurenine pathway 
components, IDO1 and AhR, were dramatically upregulated with 
aromatase in primary human trophoblasts and in hTSC during SynT 
differentiation; their expression was repressed by NRF2 KD. Using 
ChIP-qPCR, we found that temporal induction of aromatase and the above 
immune modulators was associated with increased binding of endogenous 
NRF2 to its putative response elements within their promoters.

Conclusion: These exciting findings suggest that transcription factor 
NRF2, acting in a positive feedback loop with C/EBPβ and PPARγ, serves 
a key role in the regulation of important immune modulators during human 
SynT differentiation.
Support: NIH 5P01HD087150

O-109
Placental Cell-specific Extracellular Vesicle Profiles from 
Syncytiotrophoblasts and Extravillous Trophoblasts in the First 
Trimester. Terry Morgan, Mayu Morita, Leslie Myatt. Oregon HS 
University, Portland, OR, United States.
Introduction: Placental extracellular vesicles (EVs) are the subject of 
intense interest because they reflect relative placental health and provide 
insights into placental:maternal signaling. To date, most studies have 
focused on placental alkaline phosphatase (PLAP) positive EVs either 
by direct imaging or inference derived from size fractionation. We 
hypothesized that multiplexing multiple antibody markers on each EV 
would increase PLAP profile specificity and provide insights into relative 
contributions from syncytiotrophoblasts and extravillous trophoblasts 
(EVTs) into the maternal circulation during the first trimester.
Methods: Retrospective analysis of banked platelet poor plasma 
uniformly collected, processed, and frozen from 20 Caucasian women 
collected at 6, 8, and 10 weeks’ gestation. Antibodies were validated using 
histologic sections to characterize syncytiotrophoblasts (PLAP/CD66f/
CD63), EVTs (PLAP/HLA-C/E-cadherin/CD63), and spiral artery “plug” 
cells (PLAP/CD56/E-cadherin/CD63). Cell- and size-specific EVs were 
imaged and quantitated per ul of plasma using nanoscale high resolution 
flow cytometry on a FacsAria Fusion (BD Biosciences) validated by 
our group. All samples were run in duplicate in a single batch. Plasma 
samples were simultaneously stained for CD41/CD61/CD9 platelet EV 
and CD31+/CD41- endothelial EV internal controls present in all plasma 
samples in the detectable range. Male plasma and stained 0.1um PBS and 
EV depleted plasma served as negative controls. EV size was estimated 
relative to Megamix polystyrene beads (100nm-900nm in size). Known 
quantities of flow sorted 200nm beads were used as sample dilution buffer 
to serve as concentration controls to normalize test volumes.
Results: Similar to others, we observed the greatest number of PLAP+ 
EVs/maternal plasma volume at 6 weeks gestation. Syncytiotrophoblast 
counts trended downward from 6-10 weeks (p<0.05) as did CD56+ plug 
cell EVs. In contrast, HLA-C+ EVT EVs represented the majority of 
PLAP+ events and counts remained constant from 6-10 weeks. Platelet 
and endothelial EVs were also constant.
Conclusion: Multiplex nanoscale flow cytometry provides a method to 
examine placental cell-specific EV profiles in maternal plasma, which 
we suspect may vary relative to uteroplacental blood flow and pregnancy 
outcome.

O-110
Bi-directional Signaling Between Placental Endothelial Cells 
and Extracellular Matrix Regulates Fetoplacental Angiogenesis 
in Severe Fetal Growth Restriction. Shuhan Ji†, Diane Gumina, 
Kathryn Kilpatrick, Emily J Su. University of Colorado School of 
Medicine, Aurora, CO, United States.
Introduction: Placentas of pregnancies complicated by severe fetal 
growth restriction (FGR) have a sparse villous vascular tree secondary to 
impaired angiogenesis. We previously reported deficient EC migration in 
fetoplacental endothelial cells (ECs) of FGR pregnancies when cultured 
on tissue culture-treated plastic. As EC and stromal matrix interactions 
are key regulators of angiogenesis, we sought to investigate the role of 
villous matrix on fetoplacental EC angiogenesis. We have developed a 
novel model of generating placental fibroblast (FB) cell-derived matrices 
(CDM), allowing us to interrogate EC and villous stromal matrix 
interactions and its effects on fetoplacental angiogenesis. We hypothesized 
that deficiencies in FGR ECs and matrix individually and synergistically 
contribute to impaired fetoplacental angiogenesis.
Methods: Human fetoplacental ECs and villous stromal FBs were 
isolated/cultured from placentas of severe FGR pregnancies with 
absent/reversed umbilical artery Doppler velocimetry or from term, 
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uncomplicated pregnancies. Purity of each cell population was confirmed. 
Control or FGR FBs were used to generate conditioned media (CM). To 
generate CDM, control or FGR FBs were seeded to confluence, subjected 
to daily ascorbic acid, and then decellularized. CDM was characterized by 
immunofluorescence and bright field microscopy. Subsequently, control 
and FGR ECs were subjected to either CM or CDM, with comparison of 
four groups: [1] Control ECs with control CM or CDM, [2] Control ECs 
with FGR CM or CDM, [3] FGR ECs with control CM or CDM, and [4] 
FGR ECs with FGR CM or CDM. EC proliferation and migration were 
measured via serial live-cell imaging. One-way ANOVA with Tukey post 
hoc testing was utilized for statistical analysis.
Results: CDM post-decellularization demonstrated presence of FN but 
lack of cellular components. Notably, FGR CDM showed decreased FN 
expression in comparison to control CDM (p<0.05). When subjected 
to CM, there was no difference in EC proliferation or migration among 
the four groups. However, when plated on CDM, there was a significant 
difference in EC proliferation (p<0.01), with the lowest amount in ECs 
grown on FGR CDM (p<0.0001). Velocity, accumulated distance, and 
Euclidean distance were also significantly decreased in ECs plated on 
FGR CDM (p<0.0001). Most importantly, ECs subjected to FGR CDM 
demonstrated significantly disordered directional migration (p<0.0001).
Conclusion: While individual defects in FGR ECs and CDM impair 
angiogenesis, bi-directional EC-ECM signaling is also an important 
mediator of fetoplacental angiogenesis.

O-111
Identifying Metabolite Signatures in Placental Development Using 
iHumanPlacenta Metabolic Network. Alison Paquette†,1 Priyanka 
Baloni†,1 Gina Huynh,1 Heather Brockway,2 Helen Jones,2 Yoel 
Sadovsky,3 Louis Muglia,2 Nathan D. Price∗.1 1Institute for Systems 
Biology, Seattle, WA, United States; 2Cincinnati Children’s Hospital 
Medical Center, Cincinnati, OH, United States; 3Magee-Womens 
Research Institute, Pittsburgh, PA, United States.
Introduction: The placenta performs critical physiological functions 
during pregnancy and alterations to placental function may impact fetal 
development, perinatal outcomes, and long-term health. In this study, we 
reconstructed the first genome-scale metabolic network of human placenta, 
iHumanPlacenta, using transcriptomics data to identify metabolic 
pathways that are expressed in placenta.
Methods: Transcriptomic data was generated from 112 term non-
pathological placentas, collected at Magee Womens Hospital (Pittsburgh, 
PA), using paired-end RNA sequencing. We used the most comprehensive 
human metabolic reconstruction, Recon 3D model, and implemented 
mCADRE algorithm to generate tissue-specific metabolic network of 
the placenta.
Results: The placental metabolic network, iHumanPlacenta, consists of 
7104 reactions, 1896 genes and 3643 metabolites. The network captures 
about 80% of the reactions in the Human Recon 3D model involved 
in Vitamin K metabolism, cholesterol metabolism, citric acid cycle, 
chondroitin synthesis, nucleotide metabolism and glycerophospholipid 
metabolism. The iHumanPlacenta network serves as a platform to integrate 
longitudinal transcriptomic and metabolomics data throughout pregnancy.
Conclusion: We aim to develop a predictive methodology that combines 
information from various omics measurements with this metabolic 
reconstruction that can be used to identify metabolic signatures during 
placental development and predict metabolic trajectories across pregnancy. 
This work is clinically impactful because the iHumanPlacenta network 
can be used to gain mechanistic insights into metabolic changes during 
normal placental development and can also be used to predict disrupted 
metabolic signatures that define pregnancy complications.

O-112
Trophoblast Derived Soluble-PDL1 Modulates Macrophage 
Polarization and Function. Gil G Mor∗,1 Paulomi Aldo∗,2 Jiahui 
Ding†,1 Yuan You†,1 Janina Kaislasuo†,1 Yonghong Zhang†,2 Aihua 
Liao∗.3 1Wayne State University, Detroit, MI, United States; 2Yale 
University, New Haven, CT, United States; 3Tongji Medical College,, 
Wuhan, China.
Introduction: Decidual macrophages are in close contact with trophoblast 
cells during placenta development, and appropriate cross-talk between 
these cellular compartments is crucial for the establishment and 
maintenance of a healthy pregnancy. During different phases of gestation, 
macrophages undergo dynamic changes to adjust to the different stages of 
fetal development. Trophoblast derived factors are considered the main 
modulators responsible for macrophage differentiation and function. 
However, the phenotype of these macrophages induced by trophoblast 
secreted factors and the factors responsible for their polarization has not 
been elucidated. In this study, we firstly characterized the phenotype and 
function of human trophoblast-induced macrophages.
Methods: First-trimester trophoblast were assessed for basal PDL1 
expression and secretion. Peripheral blood CD14+ monocytes were 
incubated with or without anti-PD-1 blocking mAB along with basal 
trophoblast conditioned media (CM) for 6 days. Cells were then analyzed 
by flow cytometry for M1/M2 markers, and functional endpoints include 
response to LPS
Results: We found that human trophoblast educated macrophages (TEMs) 
are CD14+CD206highCD86low and present an unusual transcriptional profile 
in response to TLR4/LPS activation characterized by the expression of 
type 1 Interferon beta (IFNβ) expression. IFN-β further enhance the 
constitutive production of soluble programmed cell death ligand 1 (PD-
L1) from trophoblast cells. PD-1 blockage inhibited trophoblast induced 
macrophage differentiation. Soluble PD-L1 is detected in the blood of 
pregnant women and increases throughout to gestation.
Conclusion: Collectively, our data suggest the existence of a regulatory 
circuit at the maternal fetal interface wherein IFNβ promotes sPD-L1 
expression/secretion by trophoblast cells, which can then initiate a PD-
L1/PD-1 mediated macrophage polarization towards an M2 phenotype, 
consequently decreasing inflammation. Macrophages then maintain the 
expression of sPD-L1 by the trophoblast through IFNβ production induced 
through TLR4 ligation. Circulating PDL-1 might also function as a marker 
for normal trophoblast immune modulation during early pregnancy.

O-113
Exposure to D-galactose is Not Embryotoxic. Mili Thakur, Bai 
David, Husam M Abu-Soud. Wayne State University, Detroit, MI, 
United States.
Introduction: Classic galactosemia (CG) is a metabolic disorder due to 
mutations in galactose-1-phosphate uridyltransferase in the Leloir pathway 
of galactose metabolism. CG causes toxic accumulation of galactose and 
its metabolites, galactose 1-phosphate (gal 1-P) and galactitol, especially 
in the ovaries, often leading to primary ovarian insufficiency (POI) despite 
dietary adjustments. Despite perception that CG patients are generally 
infertile due to POI, reports detail notable numbers of pregnancies 
amongst patients. Although our previous results indicate D-galactose 
toxicity in oocytes through a mechanism involving reactive oxygen 
species overproduction and apoptosis, these reports of high pregnancy 
among CG patients allow us to hypothesize that D-galactose may be less 
harmful to embryonic development. As such, the present study seeks to 
clarify the impact of exposing embryos to D-galactose and its metabolites 
versus exposing oocytes that were then fertilized to assess their effects 
on development. 
Methods: One-cell mouse embryos (n = 31) were exposed to D-galactose 
(2 mM), galactitol (11 mM) and gal 1-P (0.1 mM) (concentrations in a 
galactose-restricted diet) for 4 h (maximum effect on oocyte spindle). 
Post exposure, embryos were transferred to a culture medium for 120 h. 
Metaphase II mouse oocytes were similarly treated, inseminated in vitro, 
and then cultured for 120 h. Outcomes of development were compared at 
24, 48 and 96 h. Cleavage stage embryos were graded based on blastomere 
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number, symmetry and presence of nuclear fragments. Blastocyst embryos 
were evaluated by degree of expansion of blastocoel, inner cell mass 
quality and trophectoderm quality.
Results: Experiments were carried out under two district conditions: 
1) embryos exposed directly to D-galactose and its metabolites and 2) 
metaphase II mouse oocytes (n = 120) were exposed for 4 h, inseminated in 
vitro, and compared to controls. We observed that there was no difference 
in the number of embryos developing to hatching blastocyst stage within 
120 h when comparing controls and treated embryos. In contrast, in vitro 
fertilization of metaphase II mouse oocytes exposed to D-galactose and 
its metabolites demonstrated significant decline in oocyte cleavage and 
blastocyst development.
Conclusion: Exposure to D-galactose does not seem to be embyrotoxic, 
explaining the relatively high pregnancy rate in women with CG-
associated POI compared to women with POI of other causes. Therefore, 
if oocytes that escaped from harm successfully undergo fertilization, 
they could develop normally despite the presence of D-galactose or 
its metabolites. Women with CG should remain optimistic towards the 
possibility of conception and healthy childbirth.

O-114
Examination of Androgen Effects on Female Reproductive Axis: 
Hypothalamus-pituitary-ovary. Sheng Wu∗, Olubusayo Awe†, 
Mingxiao Feng†, James Segars. Johns Hopkins University School of 
Medicine, baltimore, MD, United States.
Introduction: Hyperandrogenemia is a salient feature in many women 
who suffer irregular menses, oligo/anovulation and infertility, including 
women with polycystic ovary syndrome (PCOS), classic and non-classic 
(late-onset) congenital adrenal hyperplasia (CAH), exogenous testosterone 
treatment in female to male transsexuals, exogenous androgen use (body 
builders), or environmental toxicity. Women with elevated androgen have 
restored ovulation after long-term treatment with the competitive AR 
antagonist, flutamide, it implicates that androgen and its receptor (AR) 
plays a critical role in reproductive function, under both physiological 
and pathophysiological conditions. Animals with intact AR treated with 
dihydrotestosterone (DHT) have impaired estrous cyclicity, anovulation 
and infertility. However, what are the targets of androgen action and the 
mechanism underpinning the reproductive dysfunction is not known.
Methods: Since reproduction is tightly controlled by hypothalamus-
pituitary-gonadal axis, our laboratory conditionally knock out the AR gene 
in ARfl/fl mice (separately knockout by synapsin, aGSU and Cyp17 specific 
promoter driven Cre) in central nervous system (SynARKO), pituitary 
gonadotropes (PitARKO) and ovarian theca cells (ThARKO) specifically 
to explore the direct role of elevated androgen on the development of 
reproductive dysfunction in female mice. Female mice were treated with 
4mm DHT pellet for 4 weeks and mated with proven fertile males. Litters 
and pups were recorded. Circulated hormone levels were measured by 
Elisa or Millipore Luminex 200.
Results: Conditional knockout AR in ovarian theca cells, or pituitary 
gonadotropic cells partially prevented hyperandrognemia induced 
acyclicity and infertility. We observed that conditional knockout AR 
in central nervous system in female mice (SynARKO) had no effect on 
normal puberty and reproductive function at physiological androgen 
levels. Puberty was examined by vaginal opening (27.6±2.7 vs 25.3±1.5 
day post birth (DPB)) and by first estrus (38.1±1.9 vs 39.8±2.7 DPB) 
in SynARKO and wild type (WT) mice accordingly. Furthermore, LH, 
testosterone and estrogen levels were not altered. However, FSH levels 
were significantly reduced at estrous stage in SynARKO mice compared 
to WT. SynARKO mice showed consistent diestrus, and there was barely 
detectable corpora lutea in the ovaries after 4 weeks treatment with 
dihydrotestosterone (DHT). During 90 days mating, we did not observe 
any litters or pups in SynARKO-DHT female mice.
Conclusion: These findings highlight that ovarian theca and extra ovarian 
regulator gonadotropic AR (not central nervous AR) plays important roles 
in reproductive pathophysiology of hyperandrogenemia.

O-115
Mild hyperandrogenemia in Presence/Absence of a High-
fat, Western-style Diet Alters Secretory Phase Endometrial 
Transcriptome in Nonhuman Primates. Cecily Bishop,1 Fangzhou 
Luo,1 Lina Gao,2 Suzanne Fei,1 Ov Slayden∗.1 1Oregon National 
Primate Research Center, Beaverton, OR, United States; 2Oregon 
Health & Science University, Portland, OR, United States.
Introduction: A cohort of rhesus macaque females chronically exposed 
to mildly elevated testosterone (T), and/or consume a western-style diet 
(WSD) from menarche through adulthood mimics traits associated with 
polycystic ovary syndrome (Hum. Reprod. 33(1):128-139; 2018). We 
reported exposure to T increased time to pregnancy, while WSD reduced 
pregnancy rate in this cohort (Hum. Reprod. 33 (4):694-705; 2018). The 
objective of this study was to analyze the mid-secretory phase endometrial 
transcriptome to determine changes in gene expression contributing to 
subfertility.
Methods: Rhesus females (~2.5 y old) were treated with subcutaneous 
silastic implants containing either cholesterol (C) or T (~1.5 ng/ml), 
and fed a standard chow diet (C) or a WSD (~35% of calories from fat) 
resulting in treatment groups of C, T, WSD and T+WSD (Hum. Reprod. 
33(1):128-139; 2018). At 4.5 years of treatment (~6.5 y old) 1 randomly 
chosen menstrual cycle was selected and serum E2 and P4 were monitored 
daily. Only females with ovulatory cycles underwent further analyses. Tru-
cut biopsies were obtained (n=6-4/group) 6-8 days after E2 surge to collect 
endometrial tissue. RNA was extracted, and paired-end sequencing was 
performed after rRNA reduction. Limma voom empirical Bayes pipeline, 
was performed on contrasts C vs T, WSD, T+WSD, WSD vs T+WSD and 
T vs T+WSD groups to detect significantly altered RNAs: +/- 1.5-fold 
change in expression, p>0.05 (Differentially Expressed RNAs (DEs)). DEs 
were then interrogated by Ingenuity Pathway Analyses and PANTHER.
Results: Serum P4 levels on day of uterine biopsy were not significantly 
different (p>0.15). Total DEs included C vs T, 469; C vs WSD, 525; C vs 
T+WSD, 549; T vs T+WSD, 1505. The greatest number were associated 
with the Disease Functions: Melanoma (C vs T, p<0.004), Molecular 
Transport (C vs WSD, p=0.002), Malignant neoplasm of large intestine 
(C vs T+WSD, p=0.019), and carcinoma (T vs T+WSD, p<0.005). The 
majority of DEs mapped to the Ontology Pathways: Heterotrimeric 
G-protein signaling pathways Gi alpha and Gs alpha (C vs T), WNT 
signaling (C vs WSD and T vs T+WSD), and Huntington disease (C vs 
T+WSD).
Conclusion: This cohort of macaque females that consumed the WSD 
in the presence of hyperandrogenemia developed a poorer metabolic 
phenotype compared to either treatment alone. Previous studies found 
dysregulation of markers associated with decidualization and cellular 
metabolism in the endometrium of these females. The present global 
transcriptomic analysis of secretory phase endometrium shows the 
greatest magnitude of changes in contrasts of C and T vs T+WSD, 
continuing experimental evidence these two insults have a synergistic 
effect on female physiology. Funded by P50-HD071835 (ODS), and 
P51-OD011092 (ONPRC).

O-116
Effect of Mitochondrial Dynamin Like GTPase on Steroidogenesis 
in the Corpus Luteum. Michele R Plewes, Pan Zhang, Xiaoying 
Hou, John Davis. University of Nebraska Medical Center, Omaha, NE, 
United States.
Introduction: The corpus luteum is an endocrine gland that synthesizes/
secretes progesterone (P4), which is essential for establishment/
maintenance of pregnancy. Luteinizing hormone (LH) activates 
protein kinase A (PKA) signaling in luteal cells, increasing delivery of 
substrate to mitochondria for P4 production. Mitochondrial Dynamin-
Like GTPase (OPA1) is a mitochondrial dynamin-related GTPase that 
promotes mitochondrial elongation. OPA1 has several functions based on 
posttranslational proteolytic cleaving. Constitutive proteolytic cleaving 
of OPA1 by OMA1 (Zinc Metallopeptidase) leads to two isoforms of 
OPA1: long (L-OPA1) and short (S-OPA1) isoforms. L-OPA1 mediates 
mitochondrial fusion, while S-OPA1 takes on a soluble form and 
modulates mitochondrial energetics. S-OPA1 also serves as an A-Kinase 
anchoring protein (AKAP) that associates with lipid droplets (LDs), which 
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are abundant in steroidogenic luteal cells. Therefore, understanding the 
regulation of OPA1 in luteal cells is essential. We hypothesize that S-OPA1 
serves as an AKAP and is required for optimal LH-induced steroidogenesis 
in luteal cells. The objectives were to determine 1) influence of knockdown 
of OPA1 on LH-induce P4 production, 2) effects of LH on localization 
of OPA1 with LDs and PKA, and 3) influence of knockdown of OMA1 
on LH-induce P4 biosynthesis in luteal cells.
Methods: Bovine ovaries were obtained from a local abattoir and corpora 
lutea were digested using collagenase. Dispersed luteal cells were enriched 
for small luteal cells via centrifugal elutriation. P4 secretion was measured 
by ELISA. Western blotting and confocal microscopy were used to 
determine localization of OPA1, PKA and LDs.
Results: We demonstrate LH-stimulates elongation and fusion of 
mitochondria without increasing the mitochondrial footprint. OPA1 
is less abundant in follicular (granulosa and theca) cells and increases 
expression following luteinization and differentiation in luteal cells. 
Furthermore, under basal conditions S-OPA1 is present in LD fractions 
and LH-stimulates translocation of S-OPA1 to LDs (P<0.05). Additionally, 
OPA1 acts as an AKAP, interacting with PKA on LDs (P<0.05). Lastly, 
knockdown of both, OPA1 and OMA1, inhibited LH-induced P4 synthesis 
(P<0.05).
Conclusion: Taken together, S-OPA1 may play a novel role in LH-induced 
P4 steroidogenesis in luteal cells. Supported by VA, NIH HD092263 & 
HD087402, USDA 2019-67012-29531 & 2017-67015-26450, and the 
Olson Center

O-117
Bioavailable Inhibin B May be a Better Marker of Oocyte Yield 
Than Ovarian Reserve. Rachel B Danis†,1 Intira Sriprasert,1 
Jacqueline R Ho,1 Lynda K McGinnis,1 Ajay Kumar,2 Frank Z 
Stanczyk.1 1University of Southern California, Los Angeles, CA, United 
States; 2Ansh Labs, Webster, TX, United States.
Introduction: Inhibin B (INHBB), a dimeric protein secreted from 
granulosa cells of developing ovarian follicles, suppresses follicle-
stimulating hormone (FSH). Its concentration peaks in the mid-follicular 
phase of the menstrual cycle. With reproductive aging and a diminishing 
follicle pool, peak INHBB decreases. Historically, INHBB was considered 
a marker of ovarian reserve. Due to its relationship with growing follicles, 
and an additional preovulatory rise, it has recently been considered a 
potential marker of ovarian activity. We hypothesized that selective 
measurement of bioavailable INHBB may predict oocyte yield in women 
undergoing controlled ovarian stimulation (COS).
Methods: Serum from ovulatory women (n=64), ages 20-45years, 
undergoing COS for fertility preservation or donation were obtained 
at three points: 1) baseline, 2) mid-stimulation, and 3) day prior to 
retrieval. A specific and sensitive enzyme immunoassay (Ansh Labs, 
Webster, TX) measured levels of bioavailable INHBB in these samples. 
Correlations between INHBB and ovarian reserve markers, including age, 
antral follicle count (AFC), FSH, and anti-Müllerian hormone (AMH), 
were evaluated with the Spearman test. Peak INHBB and delta INHBB 
over the stimulation cycle were examined for possible correlations with 
oocyte yield.
Results: Peak INHBB and its delta positively correlated with AFC and 
AMH (r= 0.58-0.68, p<0.001), inversely correlated with age (r =-0.56, 
p<0.001), but did not correlate with FSH. Peak level and change from 
baseline significantly correlated with oocyte yield, both total (r=0.70, 
r=0.71) and mature oocytes (r=0.71, r=0.79), more strongly than age 
and FSH (p<0.001). While AMH and AFC had stronger correlations 
with oocyte yield than INHBB levels, the correlations between INHBB 
and oocyte yield reached that of AMH when stratified by AMH <2ng/
mL. The correlations between INHBB levels and oocyte yield were even 
stronger when stratified by FSH >10mIU/mL, AMH <2ng/mL, and BMI 
<25kg/m2, but weaker when stratified by age ≥35years (p<0.001) and 
AFC<7 (p>0.05).
Conclusion: This new assay demonstrated that bioavailable INHBB 
correlated more strongly with oocyte yield than some currently used 
ovarian reserve markers, especially when AMH <2ng/mL. INHBB may 
be a valuable tool in predicting oocyte yield in COS, especially in women 
with diminished ovarian reserve.

O-118
Dose-Dependent Ovulation Rates and Endocrine Correlates of 
Ovulation in PCOS Patients Undergoing Letrozole Ovulation 
Induction: A Secondary Analysis of the PPCOSII Trial. Tracy 
Nicole Hadnott Harrison, Alexander Quaas, R. Jeffrey Chang∗. 
University of California, San Diego, La Jolla, CA, United States.
Introduction: Ovulation induction is the primary treatment for 
anovulatory infertility due to polycystic ovary syndrome (PCOS). The 
Pregnancy in PCOSII (PPCOSII) trial randomized 750 women with 
PCOS to undergo ovulation induction with clomiphene citrate or letrozole 
(LET) for up to 5 treatment cycles, during which the dose of medications 
was progressively increased if evidence of ovulation was not observed. 
However, the dose dependent ovulation rate was not published.
Methods: The PPCOSII trial enrolled women aged 18-40 years with 
PCOS based on modified Rotterdam criteria (ovulatory dysfunction 
combined with hyperandrogenism and/or polycystic ovaries). Women with 
active thyroid disease, congenital adrenal hyperplasia, hyperprolactinemia, 
Cushing’s syndrome, androgen secreting tumors, or contraindications 
to pregnancy or study drug were excluded. For this secondary analysis, 
we also excluded women with hypogonadism, as defined as an estradiol 
level below 40 pg/mL. We performed a secondary analysis of PPCOSII 
data to 1) identify the dose-dependent ovulation rate following LET 
administration and 2) assess the relationships between clinical endocrine 
characteristics and ovulatory rate. Ovulation was defined by serum 
progesterone level > 3 ng/mL assessed three weeks after LET initiation. 
Independent sample t-tests compared continuous variables, while 
Pearson’s chi square test compared categorical variables with two-sided 
significance level 0.05.
Results: Among 374 women randomized to receive LET in PPCOSII, 41 
were excluded due to hypogonadism. Thus, 333 women were included in 
this secondary analysis. 293 women (88.0%) ovulated during the study 
period. The dose-dependent ovulatory rates following administration of 
LET 2.5 mg, 5 mg, and 7.5 mg were 52.9% (n = 155), 28.0% (n = 82), 
and 18.1% (n = 47), respectively. Antral follicle count was lower among 
those who ovulated than those who did not (42.7 vs 58.2, P < 0.01). Lower 
free androgen index was also observed in those who ovulated during the 
study period, but this difference was not statistically significant (7.2 vs. 
10.8, P = 0.057). SHBG (35.9 vs. 25.1 nmol/L, P < 0.01) and estradiol 
(59.4 vs. 49.9 pg/dL, P = 0.03) levels were greater in those who ovulated 
when compared to those who did not. Antral follicle count (27.6 vs. 24.7, 
P < 0.01) and AMH levels (9.6 vs. 6.6 ng/mL, P < 0.01) were greater in 
women requiring dose escalation than in those who ovulated following 
low dose LET.
Conclusion: The data suggest that in some women with PCOS, ovulatory 
response following low dose LET is associated with lower antral follicle 
count and reduced serum AMH concentrations, as well as increased SHBG 
and estradiol concentrations. Whether increasing doses of LET may afford 
greater ovulatory response without increasing risk of multiple gestation 
warrants further investigation.

O-119
First Use of an Artificial Placenta to Support Extremely Preterm 
Sheep Fetuses Compromised by Intrauterine Inflammation. 
Haruo Usuda, Matthew Kemp. University of Western Australia, Perth, 
Australia.
Introduction: Ex-vivo uterine environment (EVE) therapy is an 
experimental intensive care strategy for extremely preterm infants born at 
21-24 weeks’ gestation. Gas exchange is provided by an artificial placenta 
connected to the umbilical vessels. The fetus is submerged in an artificial 
amniotic fluid bath and the lung is not used for gas exchange. Intrauterine 
inflammation is strongly associated with extremely early preterm birth. 
Despite this, there are no data to show that artificial placenta systems 
can be used to support fetuses compromised by exposure to intrauterine 
inflammation. We used a sheep model of pregnancy to test the ability of 
our EVE therapy platform to support extremely preterm fetuses exposed 
to antenatal inflammation.
Methods: Ten EVE fetuses were exposed to intraamniotic (IA) 
lipopolysaccharide (LPS) at 93d gestation (term=150d). Fetuses were 
surgically adapted to EVE therapy after 2d, and maintained for 5d with 
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constant monitoring of key parameters (i.e. circuit flow, PaO2, PaCO2, 
electrolytes, lactate, heart rate, arterial pressure). Serial blood sample 
collection was performed to study inflammation, differential counts, 
endocrine function and infection. Ultrasound was used to assess cardiac 
function. EVE fetuses were euthanized at 100d equivalent gestation. 
Eight control fetuses were exposed to IA LPS at 93d gestation. Cardiac 
function was assessed daily via ultrasound. Fetuses were euthanized at 
100d gestation and extensively sampled at necropsy. Brain injury was 
evaluated histologically. Data were tested for mean differences with 
ANOVA (α<0.05).
Results: Six out of eight control and eight out of ten EVE fetuses 
successfully completed their protocols. EVE fetuses required 
dexamethasone to manage severe refractory hypotension. Delivery weight 
and crown rump length was reduced in EVE fetuses compared to control 
(p<0.05). There were no biologically significant differences in differential 
leucocyte counts (p>0.05), plasma TNFα or MCP1 concentrations, 
(p>0.05) or liver function tests (ALT, AST, GGT) between groups. Cardiac 
function was unchanged between EVE and Control fetuses. Daily blood 
cultures were negative in all animals. White matter injury was identified 
three of six control fetuses and three of eight EVE fetuses.
Conclusion: We report the first use of an artificial placenta to support 
extremely preterm fetuses compromised by exposure to intrauterine 
inflammation. Despite achieving stable maintenance of key physiological 
parameters in the EVE treatment fetuses, our data highlight key challenges 
(refractory hypotension, growth restriction and white matter injury) to be 
overcome in the development and use of artificial placenta technology 
for extremely early preterm infants. As such challenges are largely absent 
from studies based on healthy, inflammation-naïve fetuses, additional 
experiments of this nature are essential for further development of this 
technology.

O-120
Fetal Rh Antigen is Present Consistently Throughout Cells in the 
Maternal Circulation in Early Pregnancy. Stefanie J Hollenbach†, 
Mathew Cochran, Taylor Waldrop, Keelin Abbott, Amy Harrington∗. 
University of Rochester, Rochester, NY, United States.
Introduction: Previable spontaneous and provoked transfer of fetal red 
blood cells (FRBCs) into the maternal circulation has been demonstrated 
to occur with greater frequency than previously appreciated. Rh expression 
of these cells is clinically relevant to alloimmunization yet extrapolated 
from exceedingly limited data. Our objective is to characterize Rh 
antigen expression on FRBCs in the maternal circulation in the first half 
of pregnancy.
Methods: Prospective, descriptive cohort study of women undergoing 
surgical termination of pregnancy. Pre-procedural (1-2 days prior to 
procedure) and post-procedural (5-10 minutes after placental extraction) 
blood samples were collected to characterize both spontaneous and 
provoked cell exchange. Samples were analyzed via multiplex flow 
cytometry to quantify the FRBCs present in the maternal sample and the 
Rh expression of these FRBCs. Output analyzed with linear interpolation 
to determine correlates with gestational age (GA) and Mann-Whitney 
testing to compare results between maternal Rh groups.
Results: 58 patients at 10-23w GA contributed 116 matched samples. 
Nearly all patients demonstrated consistent FRBCs before and after their 
procedure independent of GA (Figure 1). All Rh+ patients demonstrated 
Rh+ FRBCs and half of Rh- patients demonstrated Rh+ FRBCs. Rh 
signal intensity was not correlated with GA (Figure 2). When grouped 
by maternal Rh status, the fetal Rh signal intensity was not significantly 
different (p=0.162) though the only nullipara with a discordant fetus 
had the largest peri-procedural fetal Rh signal intensity increase of the 
entire cohort.

Conclusion: These data confirm frequent spontaneous FRBC presence in 
the maternal circulation and demonstrate early fetal Rh expression thus 
confirming the immunogenic potential of these cells throughout pregnancy. 
As the majority of alloimmunization sensitizing events appear to arise later 
in pregnancy, these provocative findings suggest a more complex immune-
modulatory process in the setting of frequent, unprovoked presence of fetal 
cells in the maternal circulation in the first half of pregnancy.

O-121
Individual Edinburg Perinatal Depression Scale (EPDS) 
Components and Preterm Birth. Shelby Smith†, Talati Asha†, 
Stephanie Sun†, Robert Bradford, Hudson Santos, Tracy Manuck. 
UNC-Chapel Hill, Chapel Hill, NC, United States.
Introduction: Clinical research frequently represents depression severity 
as the sum-scores of symptoms assessed using self-reports or observer 
rating scales. However, quality and configuration of individual symptoms 
are important factors because they can lead to differential health outcomes, 
impairment in function, have differential underlying biology. In this study, 
we sought to assess which individual EPDS components are most strongly 
associated with PTB.
Methods: Retrospective cohort study of women at high-risk for preterm 
birth who received prenatal care at a single tertiary care facility, delivered 
a singleton, non-anomalous fetus from 4/2014-7/2019, and completed ≥1 
EPDS <24 weeks’ gestation. The overall EPDS and individual scores for 
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each of the 10 EPDS questions were compared by PTB <37 weeks vs. 
term birth. For each woman, the earliest recorded EPDS was considered. 
Data were analyzed using t-test, chi2, ANOVA, and logistic regression as 
appropriate using STATA v.15.1.
Results: 1,412 women met inclusion criteria; 250 (17.6%) delivered < 37 
weeks’ gestation. The initial EPDS was completed at a mean 12.7 (± 4.7) 
weeks’ gestation; this did not vary by PTB status. Baseline characteristics 
are shown in Table 1. Individual EPDS components and the total EPDS 
score were both higher among women who eventually delivered < 37 
weeks. In regression models, each additional point on the total EPDS score 
was associated with a small (3%) increase in the odds of PTB (Table 2). 
In contrast, each additional point on questions 2 (addressing anhedonia), 
3 and 5 (both addressing anxiety) was associated with a 29%, 22%, and 
21% increased odds of PTB, respectively (Table 2).
Conclusion: Responses to individual components of the EPDS in early 
pregnancy, specifi cally within the anhedonia and anxiety domains, are 
associated with PTB. Future risk elucidation may provide improved 
identification of ‘at risk’ women and an opportunity for targeted 
psychosocial interventions to reduce prematurity.

O-122
Racial and Ethnic Disparities in Mode of Delivery During Labor 
Induction. Christina Ackerman†,1 Masaru Negi,2 Uma Reddy,1 Lisbet 
Lundsberg,1 Audrey Merriam,1 Jessica Greenberg,1 Sarah Meller,1

Anna Sfakianaki∗.3 1Yale New Haven Hospital, New Haven, CT, United 
States; 2UCLA, Los Angeles, CA, United States; 3University of Miami, 
Miami, FL, United States.
Introduction: We sought to examine whether racial and ethnic diff erences 
were associated with mode of delivery for women undergoing an induction 
of labor.
Methods: We conducted a retrospective cohort study of all women for 
whom a labor induction was performed at Yale-New Haven Hospital from 
February 1, 2013 to August 1, 2014. Data including maternal age, race/
ethnicity, body mass index (BMI), history of cesarean delivery, indication 
and length of induction, gestational age, and maternal morbidities such 
as diabetes and hypertension were abstracted from electronic medical 
records. The primary outcome was mode of delivery. Adjusted logistic 
regression analyses were run to determine the association between the 
probability of cesarean delivery during an induction of labor and race/
ethnicity.
Results: 1002 patient records were reviewed and 176 patients were 
excluded since they only received cervical ripening. Among 826 patients, 
24.4% underwent cesarean delivery. Cesarean delivery was signifi cantly 
more common among Asian, Hispanic and non-Hispanic Black women 
than among non-Hispanic White women; this association persisted for 
all racial/ethnic groups even after adjustment for other sociodemographic 
variables and maternal characteristics, including prior vaginal delivery, 
initial Bishop score, length of induction, BMI, parity, and medical 
insurance status. Non-Hispanic black and Asian women have the highest 
increased odds of a cesarean delivery during induction of labor compared 
to non-Hispanic white women with adjusted OR 2.54 (95% CI 1.15-3.91) 
and aOR 3.08 (95% 1.48-6.42), respectively.
Conclusion: Given all non-white racial/ethnic categories were found to 
have a 2-3 fold increased risk of cesarean delivery during induction of 
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labor, the underlying reasons for this fi nding should be further examined in 
order to optimize maternal health by decreasing the morbidity associated 
with cesarean delivery.

Cesarean Delivery by Maternal Race and Ethnicity among Women undergoing 
Induction of Labor

Non-hispanic 
white (n=500) Asian (n=52) Non-hispanic 

black (n=132)
Hispanic 
(n=125)

Unadjusted 
OR (95% CI)

Reference 
n=104 
(20.8%)

2.02 (1.09-
3.71) n=18 
(34.6%)

1.97 (1.23-
2.99)
n=45 (34.1%)

1.26 
(0.79-
1.99)
n=31 
(24.8%)

Adjusted OR 
(95% CI) Reference 3.08 (1.48-

6.42)
2.54 (1.45-
4.44)

2.12 
(1.15-
3.91)

O-123
Maternal and Neonatal Morbidity Associated With TOLAC 
Versus Elective Repeat Cesarean as a Function of VBAC Success 
Prediction. Hayley Pierce†, Frank B. Williams†, Carole McBride†, 
Kelley McLean∗. University of Vermont Medical Center, Burlington, 
VT, United States.
Introduction: The Maternal Fetal Medicine Units Vaginal Birth After 
Cesarean (VBAC) Calculator is a validated resource for counseling women 
considering trial of labor after cesarean (TOLAC). We aim to correlate 
thresholds for composite maternal and/or neonatal morbidity with VBAC 
success prediction in TOLAC eligible women.
Methods: This is a retrospective cohort study of 810 women with prior 
cesarean delivery admitted for either TOLAC or elective repeat cesarean 
delivery (ERCD) from January 2016 through June 2019. All women with 
singletons in cephalic presentation without contraindications to TOLAC 
were included. Morbidity was defi ned by previously reported composites 
related to VBAC. Antepartum VBAC calculator scores were calculated 
and used to stratify patients by likelihood of VBAC success.
Results: TOLAC was attempted by 384 patients (47%), while 426 chose 
ERCD (53%). ERCD patients had a lower mean VBAC success prediction 
score (58% vs 66%, p<0.001). No diff erences were observed in maternal 
age, parity, race, ethnicity, hypertension or diabetes. The predicted 
VBAC success rate for the entire group was 66%, while the observed 
rate of vaginal delivery was 70%. Indications for repeat cesarean among 
patients undergoing TOLAC included intrapartum complications (53%) 
and arrest disorders (47%). Overall rate of MM was 3.8%, with higher 
rates in TOLAC patients compared to ERCD (Table 1). When stratifi ed 
by VBAC calculator threshold of <60% predicted success, the rate of 
MM was 1.9% with ERCD versus 11.1% with TOLAC. Overall rate of 
NM was 5.4%, with again higher rates in the TOLAC group compared 
to ERCD (Table 1). When stratifi ed by VBAC calculator threshold of 
<60% predicted success, the rate of NM was 3.3% with ERCD versus 
12.8% with TOLAC.
Conclusion: In this population, TOLAC is associated with higher rates 
of composite maternal and neonatal morbidity compared to ERCD. Rates 
of MM and NM are highest among patients with likelihood of VBAC 
success <60%. MM was higher than has been previously reported with 
similar VBAC success prediction. The rate of NM was lower than in prior 
published reports. Our results provide a contemporary assessment of the 
correlation between VBAC prediction score and morbidity, and may 
help to better inform decision-making on mode of delivery for patients 
with prior cesarean.

O-124
Maternal and Neonatal Morbidity Following Uterine Rupture by 
History of Previous Cesarean Section. Stephanie Sun†, Asha Talati†, 
Catherine Vladutiu, Tracy Manuck∗. UNC-Chapel Hill, Chapel Hill, 
NC, United States.
Introduction: A previous cesarean section (CS) is the most signifi cant 
risk factor for uterine rupture. However, uterine rupture may also occur in 
women who have not previously delivered by CS. We sought to determine 
if major maternal morbidity following uterine rupture diff ers among 
women with and without a prior CS.
Methods: We conducted a population-based cohort study of all live 
births in the US, 2015-2017, using live birth records from the National 
Vital Statistics System.We included women delivering non-anomalous 
singleton and multiple gestation pregnancies whose pregnancy was 
complicated by uterine rupture. Women with a history of a prior CS 
were compared to those without a prior CS. The primary outcome was 
additional major maternal morbidity (beyond uterine rupture) defi ned 
as ICU admission and/or unplanned hysterectomy. Secondary outcomes 
included maternal blood transfusion, delivery gestational age, and major 
neonatal morbidity (neonatal death, seizures, and/or ventilation for ≥ 6 
hours). Data were analyzed using chi-square, t-test, and logistic regression 
models, as appropriate.
Results: 3,324 / 11,809,599 (0.028%) women had a uterine rupture; of 
these, 53.7% had ≥ 1 prior CS. Demographic, medical, and obstetric 
characteristics, as well as initial outcomes, are shown in Table 1. Women 
with a prior CS delivered later (mean gestational age 37.2 ± 3.4 vs. 36.5 
± 4.4 weeks) and their babies were less likely to die but more likely to 
have neonatal seizures. The proportion with composite major neonatal 
morbidity and major neonatal morbidity were similar in those with and 
without a prior CS (Table 1). In multivariable regression models, history 
of a prior CS was associated only with a reduced odds of neonatal death 
and an increased odds of neonatal seizures (Table 2) compared to women 
without a prior CS.
Conclusion: Uterine rupture is associated with high rates of maternal 
and neonatal morbidity. Among US women with uterine rupture, adverse 
maternal outcomes are similar in women with and without a prior CS, 
but their neonates had a reduced odds of neonatal death, albeit with an 
increased odds of seizures.
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O-125
Late Gestation Fetal Hyperglucagonemia Results in Lower Fetal 
Weight, Fetal Hypoaminoacidemia, and Decreased Uteroplacental 
Nutrient Uptake. Sarah Cilvik†,1 Stephanie R. Wesolowski,1 Russ V. 
Anthony,2 Laura D. Brown,1 Paul Rozance∗.1 1University of Colorado 
Anschutz Medical Campus, Aurora, CO, United States; 2Colorado 
State University College of Veterinary Medicine, Fort Collins, CO, 
United States.
Introduction: Fetal glucagon concentrations are elevated in intrauterine 
growth restriction. Glucagon receptors are expressed in the placenta, with 
prior data suggesting that glucagon may inhibit umbilical uptake of certain 
amino acids. We hypothesized that chronic fetal hyperglucagonemia would 
result in decreased amino acid transfer to the fetus and decreased growth.
Methods: Late gestation fetal sheep received a direct intravenous 
infusion of glucagon (5 or 50ng/kg/min; n=7 and 5, respectively) or 
a vehicle control (n=10). After 8-10 days, uterine and umbilical blood 
fl ows were measured using the 3H2O transplacental diff usion technique. 
Uteroplacental and umbilical (fetal) uptake rates of oxygen, glucose, 
lactate, and amino acids were calculated using the Fick principle. Total 
RNA was isolated from cotyledons, and gene expression analysis was 
performed using qPCR. All glucagon-exposed fetuses were grouped and 
compared to controls using the unpaired Student’s t-test to evaluate global 
trends related to experimental hyperglucagonemia.
Results: Fetuses receiving glucagon had 13% lower fetal weight compared 
to controls (p<0.05). Fetal hyperglucagonemia resulted in 30% higher 
fetal oxygen concentrations (p<0.05), 42% lower lactate (p<0.01), and 
signifi cantly lower concentrations of nearly all amino acids. Glucose 
concentrations were not diff erent. Uterine blood fl ow was 33% lower 
in hyperglucagonemic fetuses (p<0.05), while umbilical blood fl ow 
was similar between groups. Fetal hyperglucagonemia resulted in lower 
uteroplacental uptake rates of oxygen by 32% (p<0.001), glucose by 34% 
(p<0.01), and several amino acids by 53-79% (valine, isoleucine, leucine, 
arginine, serine, proline, methionine, tryptophan; p<0.05). Placental 
lactate production was 33% lower than controls (p<0.05). Fetal uptake 
rates of valine, isoleucine, leucine, phenylalanine, proline, and tyrosine 
were 36-51% lower than controls (p<0.05), while fetal glucose and oxygen 
uptake rates were not diff erent. Cotyledons from hyperglucagonemic 
fetuses had 40% lower mRNA expression of both placental lactogen 
and vascular endothelial growth factor A compared to controls (p<0.01).
Conclusion: These results demonstrate that fetal hyperglucagonemia 
signifi cantly lowers uteroplacental blood fl ow, as well as uteroplacental 
oxygen and nutrient uptake. As glucagon does not cross the placenta, we 
speculate this eff ect is mediated by glucagon-activated signaling through 
the placenta via receptors localized on the fetal-facing basal membrane. 
This leads to reduction in fetal nutrient supply, particularly of the branched 
chain amino acids, and lower fetal weight.

O-126
Intrauterine Hypoxia Induces Compensatory Changes in Fetal 
Heart Function in Growth Restricted Fetuses in a Sex Dependent 
Manner. Loren P. Thompson∗,1 Shifa Turan,2 Graham W Aberdeen.1

1Univ. of Maryland SOM, Baltimore, MD, United States; 2UM Medical 
Center, Baltimore, MD, United States.
Introduction: Intrauterine hypoxia (HPX) alters gene expression and 
generates nitrosative and oxidative stress in the fetal heart ventricle and 
induces cardiovascular programming of the off spring. The objective of this 
study was to investigate the eff ects of early and late onset HPX exposure 
on fetal heart function using in vivo echocardiography. This study assesses 
how the fetal heart, in an intact circulation, compensates to chronic HPX.
Methods: Pregnant guinea pigs were exposed to 10.5%O2 (HPX) at 
either 25d (early onset, N=10) or 50d (late onset, N=9) gestation until 
term (~65d) and compared to normoxic controls (N=10). Hemodynamic 
indices of uterine (UA) and umbilical artery (UmbA) pulsatility (PI index) 
and cardiac function (Tie index for systolic performance; E/A ratios for 
diastolic fi lling, E= passive, A=active fi lling) using Doppler ultrasound 
(US) and echocardiography were obtained in male and female fetuses in 
utero. Fetal body (FBW), placenta and organ wts were measured from 
fetuses following cesarean section.
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Results: Early but not late onset HPX increased (P<0.05) both right 
(R)(0.57±0.09 vs 1.54±0.23) and left (L)(0.91±0.06 vs 1.76±0.07) UA 
PI values (NMX vs HPX, respectively) although UmbA values were 
unaffected by either condition. Both HPX conditions reduced (P<0.05) 
FBW by 17%, had no effect on absolute placenta wt, but increased 
(P<0.05) relative placenta wt by ~34% in both sexes. Relative fetal brain 
wt was increased (P<0.05) with both early (21.1%) and late (23.1%) 
onset HPX in females only. With early onset HPX, both RV (0.62±0.03 
vs 0.69±0.03) and LV (0.61±0.02 vs 0.72±0.04) E/A ratios were increased 
(P<0.05) in females while only LV (0.59±0.03 vs 0.71±0.04) E/A ratios 
of males were increased (P<0.05). With late onset HPX, only females 
exhibited enhanced RV (0.64±0.03 vs 0.71±0.02) E/A ratios. HPX had 
no effect on the Tie index in either sex.
Conclusion: HPX increases UA resistance depending on the timing of 
placental development but has no effect on UmbA resistance. Both HPX 
conditions induce placental insufficiency with uncompensated fetal growth 
restriction in both sexes while only females exhibited brain sparing. HPX 
enhances diastolic filling of both ventricles in the female fetal hearts while 
systolic function was unaffected. Compared to males, the intact female 
heart may be better able to compensate to chronic HPX despite similar 
fetal growth restriction. (NIH HL 126859)

O-127
Maternal and Fetal Immunological Consequences of Intrauterine 
Inflammation: Implications for Fetal Brain Injury. Emma L 
Lewis†, Amy G. Brown, Natasha M. Tulina, Paige M. Porrett, Michal 
A Elovitz∗. University of Pennsylvania, Philadelphia, PA, United 
States.
Introduction: Intrauterine inflammation (IUI) is associated with a range 
of adverse neurobehavioral outcomes from cerebral palsy to schizophrenia. 
Our lab has established a model of IUI leading to fetal brain injury and 
neonatal behavioral abnormalities. We hypothesize that changes in 
immune cell composition of the maternal-fetal unit, in response to IUI, 
is involved in fetal brain injury.
Methods: Timed-pregnant CD-1 mice received intrauterine injections of 
either 50μg LPS/100μl PBS or 100μl PBS on E15. Pregnant dams were 
sacrificed at either 48 or 72 hours post-injection and the following tissues 
were collected: maternal spleen, decidua, placenta, amniotic fluid, fetal 
liver, and fetal brain. These tissues were either analyzed by flow cytometry 
or processed for cytokine protein assessment by ELISAs. Data is combined 
from multiple experiments, each with a minimum of 5 dams/group.
Results: LPS recipient dams (LR-dams) had no systemic change in 
immune populations. In the decidua of LR-dams, there was a sustained 
2-fold increase in neutrophils (p<0.0001) and a greater than 3-fold increase 
in both γ/δ T cells (p=0.01) and other CD4- CD8- CD3+ T cells (dnT cells) 
(p=0.002) at 72 hours. LR-dams also had an increase in neutrophils in 
placentae (13 v. 9.2 x103, p=0.01) and amniotic fluid (3900 v. 690, p=0.01) 
at 48 hours followed by a neutrophil increase in fetal livers at 72 hours 
(4.3 v. 1.9 x104, p=0.007). Fetal cytokine elevation precedes the cellular 
changes, with 7.5-fold more CCL5 in amniotic fluid (p=0.0006) and 1.8-
fold more CCL3 (p=0.002) and IFNγ (p=0.0006) in the fetal livers from 
LR-dams at 48 hours. Fetal cytokines were not elevated at 72 hours. At 48 
hours post-IUI, 3.3-fold more γ/δ T cells (p=0.01) were found in the fetal 
brains of LR-dams. By 72 hours, fetal brains of LR-dams had elevated 
numbers of microglia (3.4 v. 2 x104, p=0.01), dnT cells (840 v. 360, 
p=0.0001), granulocytes (FigA), and inflammatory monocytes (FigB).
Conclusion: Intrauterine inflammation, despite having no systemic 
maternal effects, leads to significant fetal systemic immunologic changes 
and immune infiltrates to the fetal brain. Fetal immunologic change 
progresses over time, with most cellular shifts not evident until 72 
hours after the initial insult. Further mechanistic research is necessary to 
elucidate what drives immune cell trafficking to the fetal brain and how 
targeting these immunological changes may prevent fetal and neonatal 
neurological injury.

O-128
Novel Gasotransmitter Cardio-Protection in the Developing Heart: 
Comparative Roles of Hydrogen Sulphide and Carbon Monoxide. 
Y Niu†,1 Q. Lyu†,1,2 R. M. Hess†,1 S. G. Ford†,1 T. A. Garrud†,1 A. 
Iqbal†,1 J. O. Louca†,1 W. Tong†,1 K. J. Botting†,1 D. A. Giussani∗.1 
1University of Cambridge, Cambridge, United Kingdom; 2The Fourth 
Military Medical University, Xi’an, China.
Introduction: Hydrogen sulphide (H2S) and carbon monoxide (CO) 
protect the heart against episodes of ischemia/reperfusion (I/R) in adult 
individuals (1,2). However, whether H2S or CO protect the fetal heart 
is completely unknown, when tissue I/R injury is just as relevant, for 
instance as a result of birth asphyxia. Using the chicken embryo model, 
we isolate direct preconditioning effects of H2S and CO, which confer 
significant protection against I/R in the developing heart. Further, we 
show that the molecular basis underlying fetal cardiac protection by H2S 
and CO is different.
Methods: Fertilized Bovans Brown eggs were incubated under normoxia 
(21% O2). On day 19 of incubation (term is 21 days), the heart was excised 
following cervical transection and mounted on a Langendorff preparation. 
Following measurement of basal cardiac function, hearts were randomly 
treated with a bolus of water vehicle (Control), a H2S donor (NaHS) or 
a CO donor (CORM-3), with or without the non-selective KATP channel 
inhibitor Glibenclamide (Glib) or the mitochondrial KATP channel inhibitor 
5-hydroxydecanoate (5-HD). An I/R challenge was induced 10 min after 
treatment for 30 min, followed by 2h of reperfusion. Myocardial infarct 
size was determined by tetrazolium staining.
Results: Treatment with either H2S and CO donors improved cardiac 
function and reduced cardiac infarct size after I/R in the chicken embryo. 
However, H2S improved cardiac function earlier while CO did so later 
after I/R. While the cardioprotective effects of H2S were blocked by Glib 
but not 5-HD, the cardioprotectve effects of CO were blocked by both 
Glib and 5-HD (Fig. 1).
Conclusion: We introduce new interventional gasotrasmitter therapy 
against I/R injury in the developing heart. While H2S confers cardiac 
protection by opening of myocardial sarcolemmal KATP channels, CO 
does so via myocardial mitochondrial KATP channels.
References: 1. Papapetropoulos et al. PNAS 106:21972, 2009 2. Otterbein 
et al. Circ Res 118:1940, 2016
Supported by the British Heart Foundation
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O-129
Human Microglia Acquire a More Mature, Homeostatic Phenotype 
During the Transition of the First and Second Trimester of 
Gestation. Sharon Eskandar†,1 Laura Kracht,1 Malte Borggrewe,1 
Astrid M Alsema,1 Nieske Brouwer,1 Michel Meijer,1 Susana M Chuva 
de Sousa Lopes,2 Maaike C Nieveen,2 Susanne M Kooistra,1 Sicco A 
Scherjon,1 Jelmer R Prins,1 Bart JL Eggen.1 1University Medical Center 
Groningen, Groningen, Netherlands; 2Leiden University Medical 
Center, Leiden, Netherlands.
Introduction: Microglia are the resident macrophages of the central 
nervous system (CNS), that play a pivotal role in brain development, 
homeostasis, and pathology. Microglia are plastic cells that quickly 
respond to environmental disturbances by shifting their phenotype. As 
in mice, human microglia are suggested to derive from erythro-myeloid 
progenitors in the embryonic yolk sac (YS). Human microglia populate the 
developing neuroepithelium starting at 4.5 weeks of gestation and form a 
permanent, self-sustained cell population throughout life. Mouse microglia 
undergo distinct developmental phases from YS to adulthood. However, 
human microglia development is not well described. Therefore, we 
analyzed gene expression profiles of human microglia during early to mid-
gestation development using single-cell RNA sequencing (scRNA-seq).
Methods: Human CNS tissue from 20 early to mid-gestation fetuses (9-18 
GW) was obtained after elective pregnancy termination. Microglia were 
isolated by mechanical dissociation and FACS-sorting, based on CD11b+ 
and CD45+ expression. We used scRNA-seq to analyze gene expression 
profiles of 15782 microglia during development. Data was processed 
and the clustering analysis was performed with the R package Seurat.
Results: We identified 16 transcriptionally distinct cell clusters. During 
development, microglia follow an age-associated trajectory. Cells 
in clusters that were enriched in younger samples expressed genes 
related to a previously identified microglial subtype associated with 
neurodegenerative diseases. In clusters enriched for older samples, genes 
related to more mature, homeostatic microglia were expressed. No sex-
linked differences in gene expression were detected.
Conclusion: Microglia are heterogeneous and follow an age-related 
trajectory during human fetal development between 9 and 18 GW. During 
this time-span of 9 weeks, microglia start to express more genes related to 
microglia homeostasis, indicative of a more mature immune-surveilling 
phenotype already during early human CNS development.

O-130
Bacterial and Viral Infections Inhibit Defence Mechanisms in 
the Developing Human Blood-Brain Barrier (BBB) In Vitro. 
Guinever E Imperio†,1 Petcharawan Lye†,1 Enrrico Bloise∗,2 Stephen 
G Matthews∗.1 1University of Toronto, Toronto, ON, Canada; 2Federal 
University of Minas Gerais, Belo Horizonte, Brazil.
Introduction: The fetal brain is extremely sensitive to environmental 
threats. P-glycoprotein (P-gp) is a transporter expressed on the luminal 
membrane of brain endothelial cells (BECs) and forms an important 
component of the BBB. P-gp transports a broad range of substrates 
including therapeutic drugs, pesticides/herbicides and toxins, as well 
as some endogenous factors, and prevents entry into the fetal brain. We 
have shown that P-gp function is inhibited by proinflammatory cytokines 
in BECs derived from the fetal guinea pig brain, however, nothing is 
known as to how infection might impact P-gp in the developing human 
BBB. This is highly relevant given the neurodevelopmental anomalies 
associated with infection in pregnancy (i.e. Zika). We hypothesized that 
bacterial mimics (Lipopolysaccharide (LPS)) and viral double-stranded 
(polyinosinic:polycytidylic acid (PolyI:C)) and single-stranded RNA 
(ssRNA) mimics inhibit P-gp function in the human developing BBB, 
in vitro.
Methods: Fetal brain samples (17-19wks) were obtained through the 
Research Centre for Women’s and Infants’ Health (RCWIH) Biobank. 
Fetal BECs (fBECs) were isolated, cultured and characterized. fBECs 
were exposed to LPS (0-1µg/mL), PolyI:C (0-1µg/mL), or ssRNA40 
(0-1µg/mL) and P-gp activity was evaluated after 4 and 24h, using the 
Calcein-AM assay (n=5-6/group).

Results: We verified purity of the fBEC cultures. LPS (p<0.05; -28%), 
PolyI:C (p<0.001; -37%) and ssRNA (p<0.05; -35%) significantly 
inhibited P-gp activity 24 h, but not 4h after treatment. Cell viability was 
not affected by any treatment.
Conclusion: We have demonstrated, for the first time, that bacterial and 
viral mimics inhibit P-gp transporter function in the developing human 
BBB. In the context of fetal brain development, these results suggest that 
infection will increase exposure of the fetal brain to substrates (including 
pesticides and toxins) that are normally excluded by P-gp. We speculate 
that these reductions in brain protection may contribute to compromised 
brain development and teratogenesis associated with virus (i.e Zika) 
affected pregnancies.

O-131
Extracellular Calcium Entry via the TRPV4 Channel Potentiates 
NFκB Activation in the Myometrium. Judith A Ingles†, Saidie 
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 
term and preterm labor. Activation of nuclear factor kappa-B (NFκB) 
augments uterine inflammation, however the pathways that regulate 
NFκB activation remain unclear. Our laboratory identified the transient 
receptor potential vanilloid 4 (TRPV4) channel as a mediator myometrial 
Ca2+ entry and contraction. Recently, we found that loss of TRPV4 also 
attenuates myometrial inflammation and decreases murine susceptibility to 
lipopolysaccharide (LPS)-induced preterm labor (PTL). The objective of 
these studies was to test the hypothesis that TRPV4-mediated extracellular 
Ca2+ entry potentiates myometrial NFκB activation, resulting in increased 
inflammation and susceptibility to PTL.
Methods: Pregnant wild type (WT) and TRPV4 null (Trpv4-/-) mice 
were treated with LPS (2mg/kg, i.p) or phosphate buffer saline (PBS, 
i.p.) at E15. Uteri were collected from PBS- and LPS-treated WT and 
Trpv4-/- mice 16h post injection. Further, human uterine smooth muscle 
cells (HUtSMC) were treated with TRPV4 agonist GSK1016790A (GSK) 
or PBS, prior to PBS or LPS (100ng/ml) exposure in the presence or 
absence of extracellular Ca2+. NFκB activation was examined in murnie 
uteri and HUtSMC by analysis of phospho-p65 via immunoblotting and 
p65 nuclear translocation via immunofluorescence. The active uterine 
NFκB complexes were also examined using an electrophoretic mobility 
shift assay (EMSA).
Results: The ratio of phospho-p65/total p65 uterine expression was 
2.4-fold higher in LPS treated WT versus Trpv4-/- mice (n=4 each; 
1.7±0.3 vs. 0.7±.02, respectively; p<0.05) By EMSA we identified two 
discrete NFκB complexes in LPS-treated WT uteri. Supershift analysis 
using anti-p50 and -p65 antibodies caused an upward shift of both NFκB 
complexes, indicating that the NFκB dimer is a heterodimer comprised of 
p65 and p50. Relative to LPS-treated WT, band intensities of complexes 
1 and 2 were decreased by 18- and 38-fold in LPS-treated Trpv4-/- mice 
(p<0.002). In HUtSMC, LPS-stimulation increased phospho-p65/total 
p65 5-fold. Pre-treatment with GSK prior to LPS-stimulation, further 
increased phospho-p65/total p65 from 0.38±0.06 to 0.70± 0.05 (p<0.05) 
and p65 nuclear translocation. In the absence of extracellular Ca2+, 
TRPV4-dependent increases in LPS-induced phospho-p65 and nuclear 
translocation of p65 are absent.
Conclusion: The absence of TRPV4 limits uterine inflammation and 
NFκB signaling in pregnant mice, while TRPV4 activation augments LPS-
stimulated NFκB activation via entry of extracellular Ca2+ in HUtSMC. 
These data strongly suggest that extracellular Ca2+ entry via myometrial 
TRPV4 channels, potentiates NFκB-mediated inflammation and increases 
susceptibility to infection-induced PTL. Given its multi-faceted effects, the 
TRPV4 channel may represent a novel therapeutic target to address PTL.
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O-132
Synthetic PreImplantation Factor (sPIF) Prevents Preterm Birth 
and Preserves Fetal Brain Development. Marialuigia Spinelli†,1

Cèline Boucard,1 Fiorella Di Nicuolo,2 Roberta Castellani,2 Alfredo 
Pontecorvi,2 Giovanni Scambia,2 Chiara Granieri,2 Eytan Barnea,3

Daniel Surbek,1 Nicoletta Di Simone,2 Martin Mueller.1 1Bern 
University Hospital, Bern, Switzerland; 2Università Cattolica del Sacro 
Cuore, Roma, Italy; 3BioIncept LLC, Cherry Hill, NY, United States.
Introduction: Infl ammation is a major cause of preterm birth (PTB). PTB 
is a major cause of neurodevelopmental disorders in infants. Successful 
therapeutics are lacking. We investigated PreImplantation Factor (PIF), 
a pregnancy derived immune-modulatory and neuroprotective peptide, 
as therapeutic option in a lipopolysaccharides (LPS)-induced murine 
model of PTB. We evaluated the eff ect on fetal brain development as well.
Methods: We treated pregnant mice with synthetic PIF (sPIF) (n=28) 
or phosphate buff ered solution (PBS; n=27). On day 14 of gestation, we 
injected LPS or PBS (Fig. 1A). On day 16 we calculated the incidence 
of PTB and evaluated fetal brains using immunohistochemistry (IHC; 
microglia - anti-Iba-1 and neuronal cells - anti-Cux2) in cortex (CC) 
and dentate gyrus germinal matrix (DGm). We used ELISA to test the 
infl ammatory response in fetal brain lysates. We calculated the PTB 
signifi cance using Chi-square test. The ELISA and IHC data were analyzed 
using one-way analysis of variance followed by a post-hoc test (Bonferroni 
test). Statistical signifi cance was determined at p<0.05
Results: sPIF reduced the rate of PTB signifi cantly (Fig. 1B). sPIF 
abolished the LPS-induced IL-6 and INF-g in fetal brains, which is in 
line with reduced activation of fetal microglia (Iba1) (Fig. 2A and C). 
Iba1 positive cells shifted from predominantly amoeboid (infl ammatory 
- red arrowheads) to ramifi ed state (regenerative - yellow arrowheads). 
sPIF prevented the LPS-induced loss of Cux2 neurons (red arrowheads; 
Fig. 2B and D)
Conclusion: sPIF protects against LPS-induced PTB and preserves 
neuronal development. Therapeutic approach during pregnancy can be 
envisioned.

O-133
Exosomal Delivery of NF-kB Inhibitor Delays LPS-induced 
Preterm Birth and Reduces Fetal Infl ammatory Response in 
Mouse Models. Samantha Sheller-Miller†,1 Enkhtuya Radnaa,1

Dolores Quiroz,1 Kyungsun Choi,2 Steven J Fortunato,3 Chulhee Choi,2

Ramkumar Menon∗.1 1UTMB, Galveston, TX, United States; 2ILIAS 
Biologics, Daejeon, Korea, Republic of; 3Ochsner, New Orleans, LA, 
United States.
Introduction: Infection and host infl ammatory responses are major 
contributors of infection-associated preterm birth. Our lab has reported 
that host infl ammatory response is primarily by fetal immune cells and 
histologic chorioamnionitis (neutrophil infi ltration in fetal membranes). 
Here, we report a novel therapeutic in which extracellular vesicles 
(exosomes) carrying an inhibitor to the pro-infl ammatory mediator NF-κB, 
called super repressor (SR), can delay infection-induced PTB in CD-1 
mice. Using an animal model capable of distinguishing between fetal 
and maternal cells, we determined the eff ect of SR on fetal neutrophil 
traffi  cking to feto-maternal tissues in an infection-associated PTB model.
Methods: To determine SR’s efficacy, we injected CD-1 mice 
intraperitoneally on gestation day (E) 15 with either PBS (control) or 
LPS (100 µg). At specifi c time points, we intravenously injected SR 
exosomes (LPS+SR, 1x1010 exosomes) or PBS for a total of 5 injections. 
Mice were monitored for preterm birth. To determine the eff ect of SR on 
fetal neutrophil traffi  cking, we used a transgenic mouse model where 
tandem dimer Tomato (mT) fl uorescence 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 E15, mice were 
injected as described above with a lower dose of LPS (2.5 µg). On E16, 
maternal (uterus, decidua, cervix) and fetal (placenta, fetal membranes) 
were analyzed for total (Ly6G+), maternal (mT-/Ly6G+) and fetal (mT+/
Ly6G+) neutrophil infi ltration using multicolor fl ow cytometry. Data were 
analyzed using one-way ANOVA and a P<0.05 was signifi cant.
Results: CD-1 mice injected with PBS delivered at the expected 
gestational age (E19-21). LPS injected mice delivered non-viable pups 
within 24 hrs. Sixty percent of LPS+SR mice delivered viable pups at term 
(E19-E21) with an average delay of 50 hours compared to LPS delivery. 
Neutrophil numbers in the uterus, cervix, decidua and placenta were 
not diff erent between LPS and SR treatment regardless of feto- (mT+) 
maternal (mT-) cell origin. In the fetal membranes, LPS injected mice had 
signifi cantly higher total (P=0.0005) and mT+/Ly6G+ (P<0.0001) cells 
compared to control. Total and mT+/Ly6G+ numbers were signifi cantly 
reduced by LPS + SR (all P<0.0001) compared to LPS.
Conclusion: We report exosomal delivery of NF-κB inhibitor drug can 
delay LPS-induced PTB in mice and lead to the delivery of viable pups. 
SR also reduced fetal infl ammatory response and HCA, a key contributor 
of morbidity in PTB. SR exosomes may provide a novel treatment that 
can reduce the incidence of infection-induced infl ammation associated 
with PTB.
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O-134
The Vaginal Immune Response, the Microbiome, and Their 
Interactions in Women Who Ultimately Deliver Preterm or at 
Term. Violetta Florova†,1 Roberto Romero,2 Adi L Tarca,1 Chaur-Dong 
Hsu,1 Kevin Theis,1 Nardhy Gomez-Lopez∗.1 1Wayne State University 
SOM, Detroit, MI, United States; 2Perinatology Research Branch, 
NICHD, Detroit, MI, United States.
Introduction: Preterm birth is the leading cause of the neonatal morbidity 
and mortality worldwide. Despite much eff orts, eff ective predictors 
and interventions for this syndrome are yet not available. Recent work 
suggests that variation of the vaginal microbiome may potentially be used 
as a predictor of the risk for preterm birth. However, a comprehensive 
assessment of the vaginal immune response has not been reported. Herein, 
we longitudinally assessed and compared the immune response (cytokines, 
chemokines and defensins), the microbiome, and their interaction in the 
vaginal ecosystem of women who ultimately delivered preterm or at term.
Methods: Samples of vaginal fl uid from 67 pregnant women were 
collected longitudinally in a case-control study: 23 delivered preterm 
and 44 had a term delivery. The concentrations of 29 cytokines/
chemokines and beta-defensins 1, 2 and 3 were determined using sensitive 
immunoassays. For a subset of these patients (n=51) 16S rRNA gene 
sequence data were available. Linear mixed eff ects models were utilized 
to explore the interaction between immune mediators and bacterial 
phylotypes in the vaginal ecosystem.
Results: 1) Throughout gestation, the concentration of VEGF in vaginal 
fl uid was consistently lower (p=0.006), and the concentrations of CCL17 
tended to be higher (p=0.027), in women who ultimately delivered 
preterm compared to those who delivered at term; 2) The vaginal fl uid 
concentrations of CXCL10 decreased with increasing abundance of 
microbial species typically associated with vaginal community state type 
IV (including Gardnerella vaginalis, Veillonellaceae, bacterial vaginosis 
associated bacteria 2 (BVAB2), Atopobium vaginae, Megasphaera type 
1) (p<0.001); 3) Similarly, the vaginal fl uid concentrations of VEGF 
decreased with increasing abundance of Gemella spp (p=0.002); 4) The 
vaginal fl uid concentration of beta-defensin 3 was positively correlated 
with BVAB1 and Clostridiales (p<0.004); 5) The decrease of vaginal 
fl uid concentrations of CXCL10 with Sneathia sanguinegens, a microbe 
found in the amniotic cavity of women with intra-amniotic infection, was 
steeper in women who delivered preterm than in those who delivered at 
term (p=0.001).
Conclusion: The longitudinal assessment of the vaginal immune response 
revealed that specifi c cytokines (VEGF and CXCL10) are altered in 
women who subsequently delivered preterm. Local immune responses 
were diff erentially correlated with specifi c bacterial phylotypes in women 
who delivered preterm and those who delivered at term. These fi ndings 
provide insights into the host immune-microbiome interactions in the 
vaginal ecosystem of women at risk for preterm birth.

O-135
Microbial Metabolites Compromise Epithelial Barrier Integrity: 
Potential Mechanisms by Which Non-Optimal Cervicovaginal 
Microbiota Lead to Preterm Birth. Kristin D Gerson†, Yusra 
Gimie, Lauren Anton, Michal A Elovitz∗. University of Pennsylvania 
Perelman School of Medicine, Philadelphia, PA, United States.
Introduction: Supernatants from non-optimal microbiota linked to 
spontaneous preterm birth (sPTB) can induce cervicovaginal (CV) 
epithelial disruption. In other biologic systems, microbial metabolites 
serve as regulators of epithelial compromise. We recently found that CV 
metabolomic output, including an increase in tryptophan (Trp) catabolites, 
among women with non-optimal microbiota can distinguish those who 
have sPTB. No studies have examined mechanisms by which microbial 
metabolites may disrupt the CV epithelial barrier, potentially triggering 
premature cervical remodeling and sPTB.
Methods: Vaginal (VK2), endocervical (ecto), and endocervical (endo) 
cells were cultured in monolayer. Trp metabolites kynurenate (KY) and 
3-indoxyl sulfate (IS) were chosen as disruptive metabolites and pyruvate 
(PY) served as a negative control. Metabolites were reconstituted in media 
at 1mM and 5mM. Cells were treated for 24 hours. qPCR quantifi ed 

RNA abundance of epithelial-mesenchymal transition (EMT) markers. 
Permeability was measured by FITC-Dextran movement across collagen-
coated membranes. Two-way ANOVAs established signifi cance (p<0.05).
Results: IS and KY induced SNAI1, ZEB1, and ZEB2 in VK2 cells, 
while IS induced SNAI1 in ecto cells and ZEB1 in ecto and endo cells 
(p<0.05 for all). IS induced MMP-9, FSP1, and αSMA in VK2 cells 
(p<0.05 for all) but not ecto or endo cells. KY induced MMP-9 in VK2 
cells (p<0.05) but had no eff ect on ecto or endo cells. KY and IS increased 
cell permeability in all cell lines, and most robustly in VK2 and ecto cells 
(p<0.0001). Interrogation of the aryl hydrocarbon receptor (AhR) pathway, 
induced by select Trp metabolites, revealed upregulation of AhR, ARNT, 
and AHRR by IS (p<0.05) in all cell lines. IL-1B, a known AhR target 
and activator of MMP-9, was increased by IS in all cell lines (p<0.05).
Conclusion: Select Trp catabolites induce features of EMT in vaginal 
epithelial cells, including induction of a protease that may degrade 
the cervical matrix. Our data highlight a role for these metabolites in 
regulating mucosal barrier integrity in the CV space. Concomitant 
upregulation of AhR signaling suggests a potential pathway through which 
these metabolites may exert their eff ects. While our fi ndings begin to 
ascribe a biologic link between non-optimal CV microbiota and cervical 
remodeling, further studies are warranted to determine the effi  cacy of 
targeting these metabolites in sPTB prevention. PENN MOD PRC 

O-136
Fetal Membrane-Activated Neutrophils Propagate Fetal 
Membrane Infl ammation and Markers of Membrane Weakening. 
Mancy Tong†, Abigail H Smith†, Vikki M Abrahams∗. Yale University, 
New Haven, CT, United States.
Introduction: Preterm birth (PTB) is the most common cause of fetal 
mortality and morbidity, aff ecting one in eight pregnancies worldwide. 
Chorioamnionitis, infl ammation of the fetal membranes (FMs), is a major 
risk factor for PTB, and is characterized by neutrophil infi ltration of the 
FMs. However, the function of neutrophils at the FMs remain unclear. We 
previously showed that resting human FMs recruit and activate neutrophils 
to release IL-8 and neutrophil extracellular traps. Moreover, FMs that 
have been exposed to bacterial LPS augment this response and further 
activate neutrophils to release degradative enzymes and reactive oxygen 
species. We hypothesized that these recruited neutrophils normally play a 
protective/surveillance role at the FMs and only induce tissue damage in 
the presence of infection. To test this, we examined whether FM-activated 
neutrophils would act back on the FMs to aff ect tissue viability, weakening 
and infl ammation.
Methods: Conditioned media (CM), collected from normal term human 
FM explants treated with or without LPS (1ng/ml) for 48hr, was added to 
peripheral blood neutrophils for 1hr, after which neutrophils were cultured 
in fresh media for 4hr to generate neutrophil CM. Fresh FM explants 
were then exposed to neutrophil CM for 24hr before replacement with 
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fresh media for an additional 24hr. FM apoptosis was measured using a 
caspase-3 activity assay (n=5). Markers of FM weakening was evaluated 
by measuring matrix metalloproteinase (MMP)-1 and -2 by ELISA and 
Western blot (n=10). Secretion of infl ammatory IL-1β, IL-6, IL-8 and 
TNF-α were measured by ELISA (n=10).
Results: CM from neutrophils exposed to resting FM-CM did not 
signifi cantly aff ect FM caspase-3 activity, MMP-1 or MMP-2 release, or 
cytokine secretion when compared to untreated FMs. CM from neutrophils 
activated by LPS-stimulated FM-CM also did not signifi cantly aff ect 
FM caspase-3 activity or the release of MMP-1 or MMP-2. However, 
by Western blot, the ratio of FM active-/pro-MMP2 was signifi cantly 
increased when FMs were exposed to CM from activated neutrophils 
compared to CM from neutrophils treated with resting FM-CM (p<0.01). 
Activated neutrophil CM also signifi cantly increased FM secretion of 
IL-6 by 7.1±3.7-fold and IL-8 by 4.9±1.9-fold when compared to FMs 
exposed to CM from neutrophils exposed to resting FM-CM (p<0.01). 
FM IL-1β and TNF-α secretion was undetectable.
Conclusion: These fi ndings support our hypothesis that neutrophils 
recruited by resting FMs have a surveillance phenotype that does not aff ect 
FM function. In contrast, neutrophils recruited by FMs during a bacterial 
infection can drive FM infl ammation and MMP activation that may in 
turn recruit more immune cells and induce tissue damage. This may act 
in a feed-forward mechanism to propagate the infl ammatory response at 
the maternal-fetal interface and increase the risk of premature rupture of 
the FMs and PTB.

O-137
In Vivo Impact of Chorionic Somatomammotropin RNA 
Interference in the Absence of Intrauterine Growth Restriction. 
Amelia R Tanner†,1 Ashgar Ali,1 Quinton A Winger,1 Paul J Rozance,2

Russell V Anthony∗.1 1Colorado State University, Fort Collins, CO, 
United States; 2University of Colorado, Aurora, CO, United States.
Introduction: Reductions in maternal chorionic somatomammotropin 
(CSH) have been reported for intrauterine growth restricted (IUGR) 
pregnancies, yet the exact biological function of CSH in maternal and 
fetal circulation has been elusive. Previously we reported the use of in 
vivo RNA interference (RNAi) to assess the impact of CSH defi ciency 
on placental and fetal growth at 50 and 135 dGA in sheep. At 135 dGA, 
there are two distinct phenotypes: 1) pregnancies with placental growth 
restriction and IUGR, and 2) pregnancies in which placental and fetal size 
at 135 dGA were not impacted. Herein, we report the in vivo steady-state 
changes in blood fl ow and nutrient uptake resulting from CSH RNAi in 
the absence of IUGR. Data resulting from scrambled control (NTS) and 
CSH RNAi (tg6) pregnancies were compared by Student’s T-test.
Methods: The trophectoderm of hatched blastocysts (9 dGA) were 
infected with our lentiviral-constructs expressing either a scrambled 
control (NTS) or CSH-specific shRNA (tg6), prior to transfer into 
synchronized recipient sheep. At 120 dGA, 6 NTS and 6 tg6 pregnancies 
were fi tted with maternal and fetal cannulas. Uterine and umbilical blood 
fl ows were measured utilizing the 3H2O transplacental diff usion technique 
at 132±0.25 dGA. Uteroplacental and umbilical (fetal) uptake rates of 
oxygen, glucose and lactate, were calculated using the Fick principle. 
Following the steady-state studies, the pregnancies were sacrifi ced for 
tissue harvest.
Results: In this cohort, CSH RNAi (tg6) tended (P≤0.10) to reduce 
placenta weight (11% reduction), with no eff ect on fetal weight. Both 
absolute (ml/min) and relative (ml/min/kg fetus) uterine blood fl ows were 
reduced (P≤0.05) in CSH RNAi pregnancies. While uterine blood fl ow was 
reduced, the uterine artery-to-vein gradient (mmol/l) for both O2 content 
and glucose were signifi cantly (P≤0.05) increased. Furthermore, glucose 
utilization (umol/min/kg) by the placenta was increased 27% (P≤0.05). In 
contrast, umbilical blood fl ows, O2 content and glucose concentrations 
were not impacted by CSH RNAi in this cohort.
Conclusion: As reported previously, CSH RNAi can result in signifi cant 
placental and fetal growth restriction near-term, but a subset of those 
pregnancies did not exhibit IUGR. With the present cohort in the absence 
of IUGR, uteroplacental blood fl ow was reduced while uteroplacental 
glucose utilization was increased, which could infer a compensatory eff ect 

in response to CSH RNAi. Future investigation of CSH RNAi pregnancies 
exhibiting both phenotypes may help determine the direct eff ects of CSH 
defi ciency. Supported by NIH HD093701.

O-138
Identifi cation of Placental MiRNA Associated with Maternal 
Insulin Sensitivity During Pregnancy. Fernanda Alvarado†,1 William 
Beyer,1 Tianjiao Chu,2 Yoel Sadovsky,2 Patrick Catalano,1 Marie-France 
Hivert,3 Perrie O’Tierney-Ginn∗.1 1Tufts Medical Center, Boston, MA, 
United States; 2University of Pittsburgh, Pittsburg, PA, United States; 
3Harvard Medical School, Boston, MA, United States.
Introduction: Though the decrease in insulin sensitivity (IS) during 
pregnancy is critical for normal fetal growth, the mechanisms responsible 
are not well understood. Forty-eight hours post-delivery IS increases 
130%. Thus, we believe that the placenta plays a critical role. Our 
collaborators show placental DNA methylation may modulate pregnancy-
induced IS and miRNAs could be candidate intracrine, paracrine or 
endocrine factors linking these two. Our objective was to identify placental 
miRNAs associated with maternal IS.
Methods: Previously, in a prospective cohort of 430 women (Gen3G), 
IS was estimated at 24-28 weeks using Matsuda Index. Placental DNA 
methylation was measured at term. 188 CpG sites (178 unique genes) 
were identifi ed at which placental DNA methylation was associated with 
IS. This list of 178 unique genes was enriched for being targets of >30 
microRNAs (TargetScan MicroRNA 2017). In a second independent 
cohort, placenta and fasting maternal blood was collected from elective 
term cesarean deliveries from 137 healthy women in Ohio. Placental 
miRNA expression was determined via small RNAseq (N=40) and 
correlations with maternal homeostatic model assessment of insulin 
resistance (HOMA-IR) were calculated. Placental miRNAs associated 
with measures of maternal IS in both cohorts were validated by RT-qPCR. 
Data was log normalized and Pearson correlations were used.
Results: Cross-referencing the lists of 1) miRNAs targeting the 178 
methylated genes of interest in Gen3G and 2) placental miRNAs 
associated with maternal HOMA-IR in the Ohio cohort, we identifi ed 
two miRNA common to both data sets (miR339-3p and miR3177-3p). 
Validated via RT-qPCR in the full Ohio cohort (N=137), placental miR339-
3p (r= -0.28, p= 0.001) and miR3177-3p (r=-0.22, p=0.01) were negatively 
correlated with HOMA-IR (Figure).
Conclusion: Using TargetScan identification of miRNA targeting 
methylated genes of interest in one cohort, and placenta miRNA 
sequencing in a separate cohort, we identifi ed miR339-3p and miR3177-
3p as potentially implicated in maternal IS regulation during pregnancy. 
We speculate that these placental miRNAs may have an intracrine 
or paracrine eff ect - regulating placental genes which play a role in 
modulating maternal IS.

O-139
Changes in Lipid Profi les of Placental Exosomes in Maternal 
Plasma Characterize Pregnancies with a Small-for-Gestational 
Age Fetus. Miira M Klemetti†,1 Porter R Tyler,1 Ante BV Pettersson†,2

Martin Post∗,2 Isabella Caniggia∗.1 1Lunenfeld-Tanenbaum Research 
Institute, Toronto, ON, Canada; 2Peter Gilgan Centre for Research and 
Learning, Hospital for Sick Children, Toronto, ON, Canada.
Introduction: Approximately 10% of all fetuses are born small-for-
gestational age (SGA), which is associated with perinatal morbidity and 
mortality as well as adverse long-term health outcomes. Due to lack of 
predictive biomarkers, most SGA pregnancies are not recognized before 
birth. Placental extracellular vesicles, released into the maternal circulation 
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from the first weeks of pregnancy, are known to carry several bioactive 
molecules, including lipids, which are important mediators of maternal 
and fetal metabolism. The objective of the current study was to explore 
lipid profiles in circulating placental exosomes from pregnancies with an 
SGA fetus and in heathy pregnancies with an appropriate- or large-for-
gestational age fetus (AGA/LGA).
Methods: METHODS: Blood samples from women with uncomplicated 
normal pregnancies (AGA/LGA; birth weight ≥10th percentile; n=220) 
and from healthy, normotensive women with an SGA fetus (birth weight 
<10th percentile; n=43) were collected by the Ontario Birth Study at 10-
14 (G1), 16-22 (G2), and 26-32 (G3) weeks’ gestation and at delivery 
(G4). Placental exosomes were harvested by ultracentrifugation, filtration 
and immunoprecipitation using placental alkaline phosphatase (PLAP) 
antibodies. Their size and concentration were quantified by nanoparticle 
tracking analysis, and exosomal and placental origin confirmed by 
immunoblotting for CD63 and PLAP. TripleTOF MS was used for 
unbiased lipidomic analyses.
Results: RESULTS: Total exosome concentration in maternal circulation 
was higher (4-5 times AGA/LGA levels) while placental exosome 
concentration was lower (15-20% of AGA/LGA levels) in SGA vs. AGA/
LGA, from G1 to G4. MS/MSALL analysis of placental exosomes revealed 
significant differences in lipid classes and species between SGA and AGA/
LGA. In particular, phosphatidylserine (PS) and phosphatidylglycerol 
(PG) levels were found to be increased in SGA from G1 to G4 when 
compared to AGA/LGA (p<0.001 G1-G4). Further, phosphatidic acid 
(PA), PG, phosphatidylinositol (PI) and PS species were increased already 
at G1 in SGA vs. AGA/LGA (fold change >3, p<0.00001). In both male 
and female SGA fetuses, PS 38:1 was increased from G1 to G4 when 
compared to AGA/LGA. In addition, PI 32:6 was increased only in 
male SGA fetuses, whereas PS 44:6 and PI 36:5 were increased only in 
female SGA fetuses, from G1 to G4. Female SGA fetuses also exhibited 
augmented ceramide 36:1 content at G1 and G2 vs. AGA/LGA.
Conclusion: CONCLUSION: Discovery lipidomics demonstrated 
differences and sexual dimorphism in the bioactive lipid cargo of 
circulating placental exosomes isolated from women with SGA vs. AGA/
LGA fetuses already at 10-14 weeks’ gestation, with potential predictive 
utility. (Supported by NIH)

O-140
Azithromycin Treatment of Placental Inflammation in a Non-
Human Primate Model of Intra-Amniotic Ureaplasma Infection. 
Meredith A. Kelleher,1 Terry K Morgan,2 Ji Yeon Lee,3 Victoria H.J. 
Roberts,1 Antonio E. Frias,1,2 Irina Burd,3 Miles J. Novy.1 1Oregon 
National Primate Research Center, Beaverton, OR, United States; 
2Oregon Health & Science University, Portland, OR, United States; 
3Johns Hopkins University, Baltimore, MD, United States.
Introduction: Ureaplasma parvum is a prevalent cause of intrauterine 
infection that is associated with chorioamnionitis, preterm birth, and the 
fetal inflammatory response syndrome. We have previously demonstrated 
that in a non-human primate model, maternal treatment for intra-amniotic 
Ureaplasma infection clears microbes from the amniotic fluid, prolongs 
gestation, and reduces fetal injury. The aim of the current study was 
to examine whether antibiotic treatment alone (Azithromycin) or in 
combination with anti-inflammatory agents would diminish placental 
inflammation and histological signs of chorioamnionitis.
Methods: Chronically catheterized pregnant rhesus monkeys were 
assigned to control (n=7), intra-amniotic infection (IAI, n=6), 
Azithromycin alone (12.5 mg/kg q 12h for 10 days; AZI, n=6) or AZI in 
combination with dexamethasone (4 mg/kg/d, IV for 4d) and indomethacin 
(100 mg/d PO for 5d; ADI, n=7). Animals in the IAI, AZI and ADI groups 
received intra-amniotic inoculation with U.parvum (serovar 1) at 127d 
gestation (term=167d). Antibiotic/anti-inflammatory treatments began 
6-8 days after U. parvum infection coinciding with increased uterine 
contractions/cervical effacement. Placentas and membranes were serially 
sectioned and scored for histologic evidence of chorioamnionitis. Placental 
expression of inflammatory genes was determined by Gene Immunearray 
and RT-qPCR. Statistical significance (p<0.05) was assessed by Fisher’s 
exact test and ANOVA.

Results: Maternal Azithromycin and anti-inflammatory treatment was 
associated with a decrease in the severity of histologic chorioamnionitis 
and the frequency of funisitis when compared to the infection group 
(p<0.05). Gene expression of IL1B, TNFA and CCL3 was increased 
in the placentas from the IAI group (p<0.05). Azithromycin combined 
with anti-inflammatory agents appeared to be more effective in reducing 
inflammatory gene expression, with greater reductions in TNFA and CCL3 
expression than AZI alone (p<0.05).
Conclusion: Our findings indicate that maternal antibiotic therapy 
for infection-associated preterm labor (alone or in combination with 
anti-inflammatory agents) substantially reduces placental and fetal 
inflammation and suggest that continued risk of preterm labor post-
treatment may be due to persistent inflammation in maternal decidua. 
These findings have significance for the continued development of 
therapies for intrauterine infection and inflammation in order to prevent 
preterm labor and fetal injury.

O-141
MRI Compatible Ex-vivo Human Whole Placenta Dual Perfusion 
System. Shahin Rouhani†∗,1 Jeffrey N. Stout†,1 Esra Abaci Turk†,1 
Christopher G. Ha†,1 Lawrence L. Wald∗,2 William H. Barth∗,2 P. Ellen 
Grant∗,1 Drucilla J. Roberts∗.2 1Boston Children’s Hospital, Boston, 
MA, United States; 2Massachusetts General Hospital, Boston, MA, 
United States.
Introduction: Non-invasive assessment of placental perfusion remains 
an elusive goal in perinatal medicine. Placental explant studies provide an 
opportunity to correlate ex-vivo MR imaging of perfusion with histology 
and physiology. We have designed a dual perfusion human whole placental 
explant system in an MRI compatible chamber. Our first goal was to 
correlate fetal-side placental perfusion with histology.
Methods: With IRB approval, we collected normal term placentas within 
3 hours of delivery. Placentas were placed in a 37°C saline bath. The 
umbilical vessels were cannulated. Blood was washed out with prewarmed 
physiologic based buffer using a pump adjusted to physiological 
parameters (150 ml/min, 140 bpm, and 85/45 mmHg) until the venous 
return was clear. Placentas were then imaged in our MRI compatible 
chamber using a seven channel 3T array coil while physiological perfusion 
continued. Yellow-dyed gadolinium was injected during dynamic MRI 
(4 ml of Magnevist diluted with saline to 0.5 mmol/100 ml, at 0.5 ml/s 
followed by a 20 ml saline flush at 0.5 ml/s) during acquisition of a 
contrast-enhanced angiogram (MRA) using the Siemens TWIST sequence 
(resolution=1x1x1mm3, temporal resolution=0.78s, TR/TE=2.85/1.11ms, 
Flip angle=21°, acceleration=2, total time=3.25min). Maximum intensity 
projections (MIP) were created from the MRA data. After imaging, 
placentas underwent pathologic examination.
Results: Real-time MIPs of normal placentas showed arterial inflow, 
heterogeneous capillary bed coverage, followed by venous outflow. 
Image guided histology of the perfused placentas showed yellow 
dye heterogeneously in the capillaries without iatrogenic histological 
abnormalities.
Conclusion: We show that real-time fetal vascular perfusion of a whole 
placenta is possible. We plan to investigate normal and pathological 
placentas and compare in-vivo to ex-vivo imaging findings. Next steps 
include dual perfusion and analysis of pathologic placentas. The system 
will allow controlled perturbations (e.g. altering the glucose or oxygen 
concentrations or fetal vascular flow parameters) as they affect placental 
perfusion.
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O-142
Circulating CD31+ Exosomes From Pregnant Women with 
Placenta Accreta Spectrum Stimulate Uterine Angiogenesis and 
Trophoblast Differentiation and Invasion. QR QI†, J Makhoul†, QW 
Zhang†, J Bai†, Y Li†, YH Yang†, DB Chen∗. University of California, 
Irvine, Irvine, CA, United States.
Introduction: Placenta accreta spectrum (PAS) describes a pregnancy 
disorder of deep invasion of chorionic villi into myometrium. While 
trophoblast over-invasion is the primary histopathology, decidua defects 
and excessive angiogenesis, or their combinations thereof are also key PAS 
histopathologic phenotypes at the maternal-placental interface of PAS. 
Although the exact pathogenesis of PAS is currently unknown, we posit the 
active substances secreted from PAS lesions may circulate into maternal 
bloodstream where it can be identified. Because excessive angiogenesis 
and trophoblast invasion are major histopathologic phenotypes in PAS, 
this study was to test a hypothesis that maternal circulating EC-derived 
exosomes in PAS patients stimulate uterine angiogenesis and trophoblast 
differentiation and invasion.
Methods: Blood samples were collected from normal and PAS pregnant 
(>33 wks) women (n = 10/group) prior to Cesarean delivery. Sera were 
collected for isolating total exosomes; Cell-specific exosomes of EC 
and trophoblast origins were purified by cell sorting respectively with 
CD31 or placenta-alkaline phosphatase (PLAP) antibody-conjugated 
magnetic beads. Purified exosomes were transfected into primary human 
endometrial microvascular EC (EMEC) and BeWo cells and human 
trophoblast stem cells (hTSC); all cultures were with medium containing 
10% exosome-free fetal bovine serum. Proliferation, migration, and 
tube formation were used to determine angiogenesis in vitro. Matrigel-
coated trans-wells were used to determine trophoblast differentiation 
and invasion.
Results: Compared to normal pregnant sera, PAS sera significantly 
stimulated EMEC proliferation, migration, and tube formation; PAS 
sera also stimulated hCG secretion and invasion in BeWo cells; these 
effects were abolished by removal of CD31+ but not PALP+ exosomes. 
Transfection of purified CD31+ but not PALP+ exosomes from PAS sera 
stimulated EMEC in vitro angiogenesis and BeWo cell hCG secretion and 
invasion. Transfection of purified CD31+ but not PALP+ exosomes induced 
the expression of specific extravillous trophoblast markers including 
HLA-G and E-cadherin.

Conclusion: Circulating CD31+ exosomes from pregnant women with 
PAS stimulate uterine angiogenesis and trophoblast differentiation and 
invasion (Supported by NIH RO1 HL70562, AR073172).

O-143
G-CSF Mobilized Plasma Regenerate Ovarian Stroma and Restore 
Ovarian Function. Anna Buigues†,1,2 Maria Marchante†,1,2 Jessica 
Martínez†,1,2 Antonio Pellicer∗,3 Sonia Herraiz∗.1,4 1IVI Foundation-IIS 
La Fe, Valencia, Spain; 2University of Valencia, Valencia, Spain; 3IVI-
RMA, Rome, Italy; 4IVI-RMA, Valencia, Spain.
Introduction: Tissue regeneration has been achieved in aged mice 
by young blood administration. Moreover, optimization of ovarian 
reserve biomarkers has been correlated with the presence of stem cell 
secreted factors in plasma from poor responder women (PR), undergoing 
autologous stem cell ovarian transplant, after granulocyte colony 
stimulating factor (G-CSF) mobilization. Thus, we aimed to analyze if 
G-CSF mobilized plasma could induce fertility rescue in mouse models 
of ovarian damage.
Methods: Diminished ovarian reserve (DOR) and premature ovarian 
insufficiency (POI) were induced in NOD/SCID mice using 12 mg/
Kg cyclophosphamide (Cy) + 1,2 mg/kg busulphan (Bu) or 120 mg/
Kg Cy + 1,2 mg/kg Bu, respectively. One week later, mice received 
intravenous injections of: peripheral blood plasma (Control group, n=11) 
or G-CSF mobilized plasma (G-CSF group, n=11) from PR. Plasma was 
administered every other day during 2 weeks. Then, 7 mice/group were 
sacrificed to analyze ovarian stroma while the remaining ones underwent 
consecutive mating to assess the long-term reproductive outcomes. 
Wild-type mice were used for reference values (w/o chemotherapy and 
w/o plasma).
Results: G-CSF plasma increased microvessel density (DOR: Control 
8.5±1.3% vs. G-CSF 13.5±3.9%, p=0.03 and POI: Control 4.3±1.2% vs. 
G-CSF 16.8±0.3%, p=0.01) recovering wild-type reference levels for 
ovarian vascularization (12.8±0.0%). In addition, G-CSF plasma improved 
cell proliferation (DOR: Control 0.2±0.0% vs. G-CSF 4.0±0.6%, p<0.01; 
POI: Control 0.1±0.0% vs. G-CSF: 0.6±0.4%, p=0.05) while decreased 
expression of the apoptotic protein cleaved-caspase 3 in the DOR model 
(DOR: Control 1.4±0.2 vs. G-CSF 0.4±0.1; p<0.01). Regarding long-
term fertility potential, G-CSF plasma increased pregnancy rate in the 
POI model, where controls were not able to achieve any spontaneous 
pregnancy (POI: Control 0% vs. G-CSF: 40%), and allowed the birth of 
healthy pups (POI: Control 0±0 vs. G-CSF 7±1). These positive effects 
were also observed in the DOR model, although differences were not 
statistically significant (pregnancy rate: Control 36% vs. G-CSF 42%; 
litter size: Control 7±1 vs. G-CSF 8±1).
Conclusion: G-CSF plasma promoted ovarian function recovery by 
regenerating the ovarian stroma vascularization and proliferation, 
allowing spontaneous pregnancies and birth of healthy pups. Funded 
by the PROMETEO/2018/137 grant - Valencian Regional Government 

O-144
Modeling Preeclampsia Using Human Induced Pluripotent Stem 
Cells. Mariko Horii, Tony Bui, Ojeni Touma, Louise C Laurent, Mana 
Parast∗. University of California, San Diego, La Jolla, CA, United 
States.
Introduction: Preeclampsia (PE) is a hypertensive disorder, which affects 
up to 10% of pregnant women worldwide. The primary etiology of this 
disease is due to abnormal development and function of trophoblasts. 
Our group has developed a two-step trophoblast differentiation protocol 
of human pluripotent stem cells as a model to study both normal and 
abnormal trophoblast differentiation. Here, we applied this protocol to 
differentiate induced pluripotent stem cells (iPSCs) derived from PE and 
control placentas to study the pathophysiology of PE.
Methods: 9 PE and 9 gestational age-matched control iPSC lines were 
cultured in basal media with 10ng/ml Bone Morphogenetic Protein-4 
(BMP4) and 2uM IWP2 for 4-5 days (step 1) to differentiate into 
cytotrophoblast (CTB). Subsequently, cells were replated in feeder 
conditioned media + 10ng/ml BMP4 under 21% or 2% oxygen for terminal 
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differentiation into syncytiotrophobalst (STB) and extravillous trophoblast 
(EVT) (step 2). Samples were collected and evaluated by flow cytometry, 
qRT-PCR, Matrigel invasion assay, and ELISA.
Results: At the conclusion of step 1, there were no differences in induction 
of CTB by flow cytometry (EGFR) or qPCR (CDX2, p63). At the end of 
step 2, PE-iPSC-derived trophoblast showed similar levels of expression 
of both STB and EVT markers by qPCR, except for a >180-fold reduction 
in expression of PSG4, a mature STB marker (p<0.02), compared to 
control iPSC-derived trophoblast. In addition, it is known that culture in 
low oxygen inhibits STB and enhances EVT differentiation of primary 
CTB. We therefore tested the effect of oxygen tension on our cells, and 
noted that, while control iPSC-derived trophoblast showed enhanced 
invasion by HLA-G+ cells (3.8-fold) and decreased hCG secretion (1.3-
fold) under 2% oxygen, compared to 21% oxygen, PE-iPSC-derived 
trophoblast completely lacked this response to reduced oxygen tension.
Conclusion: Overall, PE-iPSC-derived trophoblast showed similar 
expression levels of CTB-, STB-, and EVT-associated markers. However, 
significantly lower expression of PSG4 suggests lack of STB maturation 
in these cells. In addition, the inability to respond to decreased oxygen 
tension suggests that PE-iPSC-derived trophoblast may have altered 
function in response to environmental stressors. Future studies include 
evaluation of syncytialization, apoptosis, as well as response to other 
stressors, such as pro-inflammatory cytokines.

O-145
Pluripotent Stem Cell Derived Endometrial Mesenchyme and 
Decidual Epithelium Form a 3-Dimensional Model of the Human 
Endometrium. Virginia Chu Cheung†,1 Mirna Marinic,2 Chian-yu 
Peng,1 Vincent J Lynch,3 John A Kessler∗.1 1Northwestern University, 
Chicago, IL, United States; 2University of Chicago, Chicago, IL, 
United States; 3Univeristy of Chicago, Chicago, IL, United States.
Introduction: The human endometrium is a highly dynamic organ - 
cyclically proliferating, differentiating, and shedding in response to 
ovarian hormones. Precise endometrial responses are necessary to enable 
implantation, pregnancy, and birth. Mouse models have fundamental 
differences that make it a poor model for the human endometrium. Cells 
from the human endometrium can be obtained by biopsy but have limited 
proliferative capacities and involve an invasive procedure. These current 
in vitro models also do not recapitulate cell-cell interactions that may 
be important to human specific endometrial and pregnancy diseases. 
To address this, we developed a model of the human endometrium 
that combines human pluripotent stem cell (PSC)-derived endometrial 
mesenchyme (EM) and decidual epithelial cells (DEC) in a 3-dimensional 
(3D) organoid system.
Methods: PSCs were differentiated into EM, precursors of endometrial 
stromal fibroblasts. The protocol guided the cells through developmental 
stages: differentiating to cells of the late primitive streak (LPS), 
intermediate mesoderm (IM), Müllerian duct mesenchyme (MDM), 
and finally EM. Differentiation was characterized by qRT-PCR and 
immunocytochemistry. DEC were isolated from term placenta and 
expanded in culture as organoids following a published protocol. For the 
two-cell co-culture, PSC-EM and DEC were independently dissociated 
and combined to allow self-assembly in 3D. The two-cell organoids were 
then exposed to decidualization cues and can be maintained up to 26 days
Results: Differentiating cells at the LPS and IM stage upregulate T, 
LHX1, and PAX2 as measured by qRT-PCR. The MDM have increased 
expression and cell surface localization of AMHR2. Finally, PSC-EM 
demonstrated region specificity characterized by expression of HOXA10 
and HOXA11, but not HOXA9 or HOXA13. PSC-EM were able associate 
and co-culture with primary DEC organoids derived from the maternal 
half of the placenta. The PSC-EM organized in a layer surrounding the 
DEC while maintaining expression of HOXA11, PDGFRβ, and VIM. 
The DEC layer retains expression of KRT7 and the ability to respond to 
MPA and cAMP to upregulate PR.
Conclusion: We have generated a two-cell, 3D model of the endometrium 
that will enable the study of how these two human cell types interact in 
vitro. Using induced PSC from patients with known disease outcomes, 
our model can investigate these cell types and how their interaction is 
affected in pregnancy and endometrial diseases such as endometriosis and 

endometrial cancer. Furthermore, this model will be a valuable platform 
for the addition of other cell types, such as vascular endothelial cells 
or fetal trophoblasts, to enable more complex and more representative 
modeling of the human endometrium in vitro.

O-146
A Single-cell RNA-Seq Survey of Mouse Implantation Site 
Mapping the Contribution of Maternal Exogenous Bone Marrow 
Cells to Decidua. Reshef Tal, Jacqueline Kisa, Francesc Lopez-
Giraldez, Avraham Unterman, Hugh S Taylor∗. Yale School of 
Medicine, New Haven, CT, United States.
Introduction: During embryo implantation, the uterine lining transforms 
into specialized decidua into which the trophoblast cells implant. This 
critical trophoblast-decidual interaction underlies common pregnancy 
pathologies including pregnancy loss and preeclampsia. While numerous 
decidual immune cells are known to play crucial roles in the implantation 
process, it is unknown whether they are resident uterine cells or derived 
exogenously from the bone marrow (BM).
Methods: BM cells from GFP transgenic mice were used for BM 
transplantation into C57BL6/J syngeneic females (n=4) following 
established 5-fluorouracil-based submyeloablation regimen. After 30 days, 
mice were mated. We applied single cell RNA-sequencing (scRNAseq) 
using droplet microfluidics (10x Chromium) on a single-cell suspension 
dissociated enzymatically from E9.5 uterine implantation sites following 
removal of embryo parts. For graph-based clustering and differential gene 
expression analysis, we used Seurat 3.0 workflow.
Results: scRNAseq of 7,332 high-quality cells revealed the cellular 
composition of mouse decidua. Bioinformatic analysis identified major 
cell types, many known and some subtypes previously unknown. The 
decidua consists of immune cells (34.9%), fibroblasts (27.1%), decidual 
stromal cells (15.1%), endothelial cells (EC) (13.2%), smooth muscle 
(4.3%), epithelial (2.4%) and lymphatic EC (1%). Among immune cells, 
macrophages were most abundant (42.7%), followed by NK (11.5%), 
dendritic (8.8%), granulocytes (6.7%), and T cells (5.1%). Overall, 32.5% 
of maternal immune cells were BM-derived (GFP+). A differential BM 
contribution to immune cell subsets was found. The greatest proportion 
of BM-derived cells was demonstrated in dendritic populations (50%), 
while the lowest was in T cells (4.2%). Among decidual NK cells (dNK), 
there were 4 major subclusters (dNK1-4) with distinctive gene expression 
and immunomodulatory profile. Strikingly, dNK4 had no BM contribution 
(0%) in contrast to dNK1-3 (46 to 21% GFP+), identifying dNK4 as 
resident NK cells. Moreover, differences were noted in proliferating 
subpopulations as BM-derived dNK had more proliferative cells 
(Mki67+) than resident dNK (22.1% vs. 12.9%, p<0.05). Further detailed 
analysis of ligand-receptor interactions revealed putative intercellular 
communications in the feto-maternal microenvironment.
Conclusion: Our single-cell analysis of the mouse implantation site 
reveals the cellular composition of the decidua and placenta, and 
the interactions that are important for implantation and pregnancy 
maintenance. In addition to providing a useful cell atlas to guide future 
research, it provides novel insights into the unique cellular contribution 
of exogenous BM cells to decidua and reveals the unexpected differential 
contribution of BM cells to decidual immune cell subsets. 

O-147
miR-155 Deficiency Impairs Pregnancy Tolerance and Predisposes 
to Inflammation-Induced Fetal Loss in Mice. Sarah A Robertson∗, 
John S Schjenken, Lachlan M Moldenhauer, Bihong Zhang, Holly M 
Groome, Hon Yeung Chan, Alison S Care. The University of Adelaide, 
Adelaide, Australia.
Introduction: Micro-RNA miR-155 is a potent immune regulatory 
microRNA implicated in generation of regulatory T cells (Treg cells) to 
mediate immune tolerance. Altered miR-155 is reported in peripheral 
blood and/or decidua of women with recurrent pregnancy loss, recurrent 
implantation failure and preeclampsia, suggesting miR-155 may modulate 
immune tolerance required for healthy pregnancy.
Methods: To evaluate the role of miR-155 in pregnancy tolerance, we used 
qPCR to investigate miR-155 expression in the uterus and uterine draining 
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lymph nodes (dLN) in the pre-implantation phase of early pregnancy, and 
used flow cytometry and t-distributed neighbour embedding (t-SNE) to 
determine the impact of miR-155 null mutation (miR-155-/-) on uterine 
and dLN T cells, dendritic cells and macrophages, and pregnancy outcome 
with and without mid-gestation LPS challenge (1.0 ug, day 9.5) in mice. 
In one experiment, Tregs from pregnant WT donors were transferred 
into miR-155-/- females on day 8.5 pc, prior to LPS challenge. Data 
were analysed by one-way ANOVA and mixed model ANOVA in SPSS.
Results: miR-155 was induced in the uterus and dLN peaking at d3.5 
post coitum (pc), with maximal expression requiring contact with 
male alloantigens, sperm and seminal plasma factors. miR-155-/- mice 
had an impaired CD4+ T cell response, with a disproportionate loss of 
CD25+FOXP3+Treg cells, including both peripheral and thymic Treg 
cells on d3.5 pc. t-SNE confirmed an altered Treg phenotype distribution 
with diminished CTLA4+ Treg cells in miR-155-/-mice. Dendritic cells 
were reduced in the uterus and dLN of miR-155-/- mice and uterine 
macrophages exhibited an altered phenotype, implicating impaired 
antigen presentation in the stunted Treg cell response. miR-155-/-mice 
showed elevated susceptibility to inflammation-induced fetal loss and 
fetal growth restriction compared with miR-155+/+ controls at d17.5 pc. 
Only 58% of miR-155-/-mice remained pregnant after LPS challenge, 
compared with 100% of miR-155+/+mice. Fetal resorption was 59% in miR-
155-/-compared with 12% in miR-155+/+mice, yielding 60% fewer viable 
fetuses. Fetal weight was reduced by 8.3% in miR-155-/-mice compared 
to miR-155+/+mice (p<0.01), while placental weight was unchanged. 
Elevated susceptibility of miR-155-/- mice to pregnancy loss was restored 
by transfer of Tregs from pregnant wild-type donors.
Conclusion: These data show miR-155 is a key regulator of immune 
adaptation to pregnancy, that is induced in the preconception phase and 
is necessary to generate sufficient Tregs to achieve robust pregnancy 
tolerance and protect against later fetal loss.

O-148
Human Regulatory T Cells at the Maternal-Fetal Interface Show 
Functional Site-Specific Adaptation with Tumor-Infiltrating-Like 
Features. Judith Wienke,1 Laura Brouwers,1 Michal Mokry,2 Femke 
van Wijk,1 Bas B. Van Rijn∗,3 on behalf of the SPAR study group. 
1Wilhelmina Children’s Hospital, Utrecht, Netherlands; 2University 
Medical Center Utrecht, Utrecht, Netherlands; 3Erasmus MC 
University Medical Center Rotterdam, Rotterdam, Netherlands.
Introduction: Regulatory T cells (Tregs) in tissues show functional 
adaptation to their local microenvironment. We investigated the 
transcriptional site-specific adaptation of human uterine Tregs (uTregs) to 
the peculiar environment of the maternal-fetal interface during pregnancy, 
to interrogate the core role uTregs have in maintaining immune tolerance 
against the semi-allogeneic fetus.
Methods: Placental bed biopsy samples were obtained from women with 
uneventful pregnancies undergoing primary Caesarean section. Biopsies 
were enzymatically digested and CD3+CD4+CD25hiCD127- uTregs, blood 
Tregs (bTregs) and CD4+ non-Tregs (Tconv) from both compartments 
were isolated by flow cytometry-assisted cell sorting for transcriptomic 
profiling.
Results: uTregs showed enhanced expression of Treg signature markers 
compared to bTregs, including FOXP3, CTLA4 and TIGIT. The uTreg 
core signature, defined by genes specifically upregulated or downregulated 
in uTreg compared to bTreg and uTconv, was indicative of late-stage 
effector Treg differentiation and chronic activation with high expression 
of immune checkpoints TACI, GITR, TNFR2, OX-40, CD30, 4-1BB, 
molecules associated with suppressive capacity (CTLA4, ENTPD1, 
HAVCR2, IL10, IL2RA, LAG3, LAYN, LGALS1, PDCD1, TOX2), 
Treg activation (HLA-DR, CD80, LRRC32), and transcription factors 
MAF, PRDM1, BATF, and VDR, as well as downregulated SATB1. 
uTregs at the maternal-fetal interface mirrored uTconv Th1 polarization, 
with high expression of T-bet and CXCR3. uTregs further had high 
expression of residency marker CD69 and showed functional adaptation 
to their microenvironment with transcriptional characteristics of tissue-
resident memory T cells, and increased expression of several cytokine 
and chemokine receptors (CCR1, CXCR6, CCR5, IL-1 receptor family) 
indicating high responsiveness to environmental cues. Moreover, their 

core signature was specifically shared with the specialized transcriptional 
profile of tumor-infiltrating Tregs. Remarkably, this highly differentiated 
effector profile similar to tumor-infiltrating Tregs was more pronounced 
at the maternal-fetal interface compared to a distant uterine tissue site.
Conclusion: Uterine Tregs at the maternal-fetal interface acquire a highly 
differentiated effector Treg profile similar to tumor-infiltrating Tregs, 
which is more pronounced at the placental bed compared with distant 
uterine tissue sites. This introduces the novel concept of site-specific 
transcriptional adaptation of human Tregs within one organ, and unveils 
a previously unconfirmed class of highly specialised site-specific uTregs 
in human pregnancy.

O-149
Can WS1442 Ameliorate Maternal Vascular Dysfunction in 
Preeclampsia? Stephanie A Worton†, Yasmin Mills†, Susan L 
Greenwood∗, Jenny E Myers∗. University of Manchester, Manchester, 
United Kingdom.
Introduction: In pre-eclampsia (PE), dysfunction of maternal resistance 
arteries, which contributes to vasospasm, hypertension and organ 
hypoperfusion, is characterised by increased sensitivity to vasoconstrictors 
and impaired endothelium-dependent vasorelaxation. The Crataegus 
(hawthorn) extract WS1442, which is licensed for treatment of heart 
failure, relaxes resistance arteries via both nitric oxide (NO) and 
endothelium-derived hyperpolarising factor (EDHF) pathways, but its 
effects have not been assessed in pregnancy. Hypothesis: WS1442 will 
reduce vasoconstrictor sensitivity and cause endothelium-dependent 
relaxation in arteries from women with normal pregnancy and PE.
Methods: (i) Using wire myography, vasoconstrictor responses to U46619 
(thromboxane mimetic) were assessed in omental arteries (<400um) 
from normal pregnancy (NP; N=6) and PE (N=3) before and after 
treatment with WS1442 (100μg/ml; 1hr). (ii) In pre-constricted omental 
arteries (U46619 EC80), relaxation in response to increasing WS1442 
concentrations (1-1000μg/ml) was assessed (NP N=8, PE N=5). (iii) To 
investigate the mechanism of WS1442 activity, concentration-response 
experiments were repeated in endothelium-denuded omental arteries 
(N=6), and mouse mesenteric arteries obtained from wild type (WT; N=4) 
and endothelium-derived NO synthase deficient (eNOS-/-; N=4) pregnant 
animals. Data were compared by 2-way ANOVA.
Results: (i) WS1442 treatment reduced U46619-induced constriction 
in omental arteries from women with NP (post-treatment constriction 
WS1442 36.8±11.3% vs. vehicle control 77.8±6.9%; p<0.0001), and 
women with PE (52.5±19.0% vs. 87.4±8.8%; p=0.006). (ii) WS1442 
relaxed pre-constricted arteries from NP (remaining constriction WS1442 
10.5±1.73% vs. control 36.1±8.8%, p=0.0001), but not PE (32.6±9.4% 
vs. 47.8±12.8%). (iii) Endothelium removal prevented WS1442-induced 
relaxation (39.5±11.1% vs. 60.1±10.1%). WS1442-induced relaxation 
occurred in mesenteric arteries from WT mice (41.0±4.1% vs. 67.5±5.0%; 
p<0.001), and persisted in eNOS-/- mice (34.2±12.3% vs. 70.2±3.5%; 
p<0.0001).
Conclusion: WS1442 substantially reduced agonist-induced constriction 
of omental arteries from NP and PE, and relaxed pre-constricted arteries 
from NP but not PE. WS1442-induced relaxation was endothelium-
dependent, but independent of eNOS, implicating an EDHF contribution 
to vasorelaxation. WS1442 merits further investigation as a potential 
treatment for PE.

O-150
Effect of Pregnancy Prolongation in Early-Onset Preeclampsia on 
Remote Maternal Cardiovascular, Renal and Metabolic Function. 
Eva G. Mulder†,1 Chahinda Ghossein†,1 Janneke Crutsen†,1 Sander 
MJ van Kuijk∗,1 Baskaran Thilaganathan∗,2 Marc EA Spaanderman∗.1 
1Maastricht University Medical Center, Maastricht, Netherlands; 2St 
George’s University Hospitals NHS Foundation Trust, London, United 
Kingdom.
Introduction:  Early-onset preeclampsia is associated with 
echocardiographic evidence of significant myocardial impairment and 
biventricular dysfunction, but is often managed by deferring delivery to 
improve neonatal outcome. It is not known whether expectant management 
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of early-onset preeclampsia affects remote maternal cardiovascular health. 
In this observational study, we evaluated the effect deferred birth after a 
diagnosis of early-onset preeclampsia on offspring outcome and remote 
maternal cardiovascular, renal and metabolic health.
Methods: Nulliparous women presenting with a diagnosis of preeclampsia 
before 34 weeks’ gestation, who participated in a routine postpartum 
cardiovascular risk assessment program in Maastricht University Medical 
Centre were included in the study. Women with pre-existing hypertension, 
diabetes mellitus or renal disease prior to pregnancy were excluded. 
Regression analyses were performed to assess the association between 
diagnosis-to-delivery interval and offspring outcome as well as prevalence 
of maternal cardiovascular, renal and metabolic derangement.
Results: The study population included 674 women who had their 
pregnancy prolonged by a median of 10 days (IQR 5-20 days) and were 
assessed at a median of 9 (IQR 6-18) months postpartum. Pregnancy 
prolongation after a diagnosis of early-onset preeclampsia resulted in 
a decrease in infant mortality by 5% per day (odds ratio 0.949; 95% CI 
0.906 - 0.994). This improvement in offspring outcome was associated 
with a 2% per day elevated risk of moderately increased albuminuria 
(aOR 1.024; 95% CI 1.007-1.041), but not with aberrant cardiac geometry, 
cardiac systolic or diastolic dysfunction, persistent hypertension or 
metabolic syndrome.
Conclusion: Pregnancy prolongation in early-onset preeclampsia results 
in improved offspring outcome and survival. These effects do not appear 
to be deleterious to remote maternal cardiovascular and metabolic health, 
but are associated with a modest increase in risk of residual albuminuria.

O-151
Using Machine Learning Tools to Classify and Predict 
Preeclampsia in Asymptomatic Women. Jianhong Zhang†,1 Melanie 
Audette,1,2 Nir Melamed,3 Stephen J. Lye,1,2 John C. Kingdom,1,2 
Kelsey McLaughlin.1,2 1Sinai Health System, Toronto, ON, Canada; 
2University of Toronto, Toronto, ON, Canada; 3Sunnybrook Health 
Sciences, Toronto, ON, Canada.
Introduction: Preeclampsia (PE) has varied clinical manifestations 
and timing of onset, early detection for effective treatments is the key 
to optimizing maternal-infant outcomes. Many screening models have 
been proposed to predict the risk of PE using selected maternal/fetal 
characteristics and biomedical measurements. Although with relatively 
high sensitivity and specificity, these conventional methods have low 
positive predictive value (precision) to report the likelihood of true PE. 
Machine learning provides advanced analytical methods to process high 
dimensional data and to support PE prognosis with great accuracy and 
effectiveness.
Methods: To discriminate potential PE from low risk pregnancy, non-
linear analysis (t-Distributed Stochastic Neighbor Embedding, t-SNE) was 
performed to cluster 856 asymptomatic women according to 37 biomedical 
parameters collected at early/mid pregnancy (Toronto Placenta Health 
Study cohort). Logistic regression was used to analyze the probability 
of developing PE. To improve model performance, synthetic minority 
oversampling technique (SMOTE) was applied to balance the minor 
PE class. Feature selection was conducted to rank the importance of 
biomarkers for possible PE. Predictive models were evaluated by train/
test split or 10-fold cross validation to ensure their quality.
Results: Patients who are susceptible to PE can be stratified from low 
risk pregnant women by t-SNE clustering based on integrated maternal 
and clinical features. Both classification modelling and feature selection 
indicate that mean blood pressure (MAP), mean uterine artery Doppler 
pulsatility index, and serum placental growth factor are the top 3 
informative biomarkers to predict the incidence of PE. MAP remains 
a powerful and convenient factor among all PE screening tests and 
should be routinely monitored. A standardized ultrasound examination 
at mid pregnancy is more important than blood protein test or maternal 
characteristics for PE prediction. The validated models have high 
performance indices (AUC ROC 0.9, AUC PRC 0.8, specificity 0.8, 
sensitivity 0.8, precision 0.8) to predict the probability of PE risk using 
1st/2nd trimester data.
Conclusion: Using novel machine learning tools, women at-risk for 
developing PE can be accurately and effectively identified at early stages 

of pregnancy. Our improved PE modelling is cost-effective and operable 
for routine clinical practice. This analytic pipeline could be applied to other 
research and clinical application for different pregnancy complications.

O-152
Galectin-7: A Novel Placental-released Driver of Preeclampsia. 
Ellen Menkhorst†,1 Wei Zhou†,1 Teresa So,1 Leilani Santos†,1 Jian-Guo 
Zhang,2 Argyro Syngelaki,3 Kypros Nicolaides,3 Yves St-Pierre,4 Eva 
Dimitriadis∗.1 1The University of Melbourne, Melbourne, Australia; 
2Walter and Eliza Hall Institute, Melbourne, Australia; 3King’s College 
Hospital, London, United Kingdom; 4Institut National de la Recherche 
Scientifique, Laval, QC, Canada.
Introduction: Preeclampsia (PE) is a pregnancy-induced disorder 
classically defined by sudden onset maternal hypertension and proteinuria 
>20 weeks gestation. The etiology of PE is not well understood, however 
there is substantial evidence suggesting that the underlying cause is 
poor placentation during the 1st trimester. Galectins are animal (soluble) 
lectins which bind to surface glycoproteins and regulate many cell 
functions important for placentation. Galectin-7 is abnormally elevated 
in 1st trimester serum of women who go on to develop PE. We aimed to 
determine whether galectin-7 was central to the etiology of PE.
Methods: Female C57BL6J mice were subcutaneously injected with 
recombinant human galectin-7 (400ug/kg/day) from embryonic day 
(E)8-12 of pregnancy (n=6/group). The effect of galectin-7 on PE features 
(systolic blood pressure [sBP] and proteinuria), placental formation and 
fetal/pup growth was investigated. The mRNA expression of galectin-7 
in human 1st trimester chorionic villous samples (CVS) from pregnancies 
which went on to be healthy vs those which had PE was compared (n=3-
6). The effect of recombinant human galectin-7 (1µg/ml) and ADAM12S 
(2µg/ml) on 1st trimester placental villous gene expression (n=3-5) and 
outgrowth (n=3-5) was determined.
Results: In vivo, galectin-7 treatment induced the classic features of 
PE in pregnant mice: elevated sBP (E14-17) and proteinuria (E12-15). 
There was no effect in non-pregnant mice. Galectin-7 treatment altered 
placentation: reduced placental weight (E13, p<0.05), decreased labyrinth 
vascular branching (E13 p<0.05), impaired spiral artery remodeling 
(E13, p<0.05) and altered placental gene expression (↑IL6, ↓IL10, 
↓ADAM12). Galectin-7 treatment had no effect on fetal weight but pups 
were significantly smaller at post-natal day (P)1 (p<0.05). This reduction 
in weight was maintained until P21. In women, galectin-7 mRNA was 
increased in 1st trimester CVS from pregnancies that went on to have PE 
compared to healthy controls (p<0.05). In vitro, treatment of 1st trimester 
human placental villous with galectin-7 induced sFlt-1-e15a (p<0.05) and 
inhibited ADAM12 production (p<0.05), reduced ADAM12S secretion 
(p<0.05) and impaired placental villous outgrowth (p<0.05). Restoration 
of ADAM12S to galectin-7 treated placental villous rescued outgrowth 
(p<0.05).
Conclusion: Galectin-7 is a placental-produced factor which plays a 
significant role in the initiation of PE, via its actions which impair placental 
formation, cause placental inflammation and induce placental release of 
anti-angiogenic toxins. Therapeutics to target galectin-7 may be useful 
to prevent placental damage leading to PE.

O-153
The New Generation Antiplatelet Agent Prasugrel Represents 
an Exciting Novel Candidate Therapy for Preeclampsia. Natasha 
De Alwis†,1 Natalie Binder,2 Sally Beard,2 Vi Nguyen,2 Kaitu’u-
Lino Tu’uhevaha,2 Stephen Tong,2 Natalie Hannan∗.2 1University of 
Melbourne, Heidelberg, Australia; 2University of Melbourne, Parkville, 
Australia.
Introduction: Preeclampsia (PE) is a serious complication of pregnancy, 
claiming over 60,000 mothers worldwide and far more neonatal loss. 
Central to the pathophysiology is the systemic maternal endothelial 
dysfunction; culminating in hypertension and major end organ damage. 
Prasugrel, a new generation antiplatelet drug used clinically to prevent 
in cardiovascular events and stroke, demonstrates key anti-thrombotic, 
anti-inflammatory properties and thus may be effective in preventing the 
development of PE. Objective: To examine whether prasugrel can mitigate 
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the pathophysiology in human and mouse models of preeclampsia, and 
compare the effects of prasugrel directly to the antiplatelet aspirin, the 
current most widely prescribed drug to prevent PE.
Methods: Functional studies were performed on human primary: 1) 
cytotrophoblast 2) endothelial cells 3) and PE placental explants. We 
tested the effects of prasugrel and aspirin on human tissues at increasing 
doses (0-100μM) to determine effects on oxidative stress, mitochondrial 
function, sFlt1 production, endothelial dysfunction (in multiple in vitro 
models) and vascular reactivity wire myograph studies using pregnant 
arteries from both women and mice. Importantly we tested the effects of 
prasugrel in two mouse models of PE.
Results: Prasugrel reduced reactive oxygen species (ROS) production 
and induced nuclear translocation of the transcription factor, Nrf2, as 
well as enhancing Nrf2 target gene expression. Prasugrel potently reduced 
sFlt1 secretion from preeclamptic placental explants and reduced pro-
inflammatory cytokine production from preeclamptic placental explants 
and endothelial dysfunction models. Prasugrel reduced markers of 
dysfunction (VCAM1 and ET-1) and models of dysfunction (monocyte-
endothelial adhesion) and enhanced phosphorylation of endothelial 
nitric oxide synthase (eNOS). Strikingly, administration of prasugrel 
significantly reduced blood pressure (hallmark characteristic), as well as 
redcuing circulating markers associated with PE in two mouse models.
Conclusion: Prasugrel potently enhances placental cryoprotection, 
decreases sFlt1 and pro-inflammatory mediator release, reduced both 
endothelial dysfunction and blood pressure mouse models of disease. 
Given they are classified as category B/C drugs and used in the newborn, 
they represent exciting candidate therapies to prevent and/or treat PE.

O-154
Identification of Subtype-specific Markers for Preeclampsia 
Using Placental Pathology and RNAseq. Mariko Horii, Cuong To, 
Rebecca Adami, Kathy Zhang-Rutledge, Leah Lamale-Smith, Louise C 
Laurent∗, Mana Parast∗. University of California, San Diego, La Jolla, 
CA, United States.
Introduction: Preeclampsia (PE) is a multifactorial disease for which no 
sensitive predictive biomarkers exist. This is at least partly due to lack of 
disease subclassification. Current clinical classification of PE is based on 
gestational age at diagnosis (early/EO- vs late onset/LO-) and severity of 
disease. However, PE placentas have heterogeneous findings on pathologic 
exam, even within these clinical categories. We previously used detailed 
placental pathologic data to further subclassify PE: EO-PE was further 
subdivided into “classic” (small placentas, with 2 of these 3 lesions: 
decidual vasculopathy, infarcts, and hypermaturity) +/- fetal thrombotic 
vasculopathy (FTV). LO-PE was further subdivided into “normal” (no 
findings) and “villitis” (mostly chronic villitis). Here, we combined RNA 
sequencing data with the above pathologic findings to identify markers 
specific to each subtype.
Methods: 47 PE and superimposed PE placentas (9 cases of classic+FTV, 
10 classic-FTV, 16 normal, and 12 villitis), all with severe features, were 
used for this study. Clinical diagnosis was based on current ACOG criteria, 
and adjudicated by two maternal fetal medicine specialists; all placentas 
had gross and histologic examination performed by a single perinatal 
pathologist. RNAseq was performed using Illumina HS4000. Data was 
processed using our standard RNAseq pipeline; differential expression 
analysis (DEA) was done by DESeq2 (using Log2FC>1.5, padj<0.005 
as cut-off) to detect markers of each pathological subclass.
Results: We first performed DEA of PE vs superimposed PE cases and 
noted similar gene expression patterns. Therefore, we combined PE and 
superimposed PE for further analysis. Six combinations of DEA from the 
pathology category were performed, and the EO-classic-FTV category 
was noted to have the highest number of differentially expressed genes 
(77-120 DEGs). Normal vs. villitis showed only 6 DEGs, consistent 
with the mostly focal nature of villitis in these placentas. Functional 
enrichment analysis of the unique genes among these DEGs identified 
altered Apelin pathway in EO-classic+FTV, and altered immune response 
pathways in LO-villitis.

Conclusion: Our findings suggest that severe PE can be characterized 
by combination of pathological findings and molecular profiles. Further 
detailed pathological subclassification will improve the identification of 
subclasses and molecular biomarkers.

O-155
Evaluation of ATR Inhibitors for Targeted Therapy of Ovarian 
Clear Cell Carcinoma. Jing Ji,1,2 Zhigui Li,1 Emily Sherman,1 
Oloruntoba Osagie,1 Shijun Mi,3 Gloria Huang∗.1 1Yale School of 
Medicine, New Haven, CT, United States; 2Xi’an Jiaotong University, 
Xi’an, China; 3Albert Einstein College of Medicine, Bronx, NY, United 
States.
Introduction: ARID1A mutations occur in approximately 50% of ovarian 
clear cell carcinomas (OCCC) and result in deficient ARID1A protein 
expression. ARID1A deficiency impairs the DNA damage response that 
maintains genome integrity. We therefore hypothesized that ARID1A-
mutated OCCC may be vulnerable to further inhibition of the DNA 
damage response using ATR inhibitors. The objective of this study was to 
evaluate the usefulness of ATR inhibitors in OCCC and to determine the 
relationship between ATR sensitivity and ARID1A status using isogenic 
cell line and xenograft models.
Methods: Using stable lentiviral transfection, we generated paired 
isogenic human OCCC cell lines (ES2 and OVISE) with or without 
ARID1A expression. ARID1A wildtype ES2 cells were transfected with 
short hairpin RNA targeting ARID1A, or non-targeting shRNA control. 
ARID1A mutant OVISE cells were transfected with doxycycline (Dox)-
inducible full-length ARID1A cDNA or doxycycline-inducible control 
cDNA (LacZ). Cells were treated with two different ATR inhibitors 
(AZD6738 or VX-970), and their effects on cell growth quantified using the 
Sulforhodamine B (SRB) assay. Immunoblotting and immunofluorescence 
(IF) were done to evaluate ARID1A knockdown and restoration, and to 
detect γ-H2AX (a DNA damage marker). For the in vivo evaluation of 
ATR inhibitor therapy, ES2-shARID1A xenografts were grown in athymic 
nude mice. After randomization, xenograft-bearing mice were treated 
with an ATR inhibitor (AZD6738) or vehicle control. Comparisons were 
performed using two-tailed t-tests or One-way ANOVA, as appropriate, 
and a P-value <0.05 was deemed statistically significant.
Results: Immunoblotting and IF showed efficient ARID1A knockdown 
and restoration compared to isogenic controls. ES2-shARID1A cells 
(ARID1A knockdown) were more sensitive to ATR inhibitors compared 
to ES2-shCon cells (control); P<0.01 for AZD6738, P<0.01 for VX-
970). OVISE-ARID1A+Dox cells (ARID1A restoration) were more 
resistant to ATR inhibitors than OVISE-ARID1A (no Dox) or OVISE-
LacZ+Dox cells (control); P<0.001 for AZD6738, P<0.01 for VX-970. 
Following ATR inhibitor treatment, increased expression of γ-H2AX by 
immunoblotting and IF was observed in ARID1A-deficient cancer cells 
compared to ARID1A-expressing cells. In vivo, AZD6738 treatment 
effectively suppressed tumor growth of ARID1A deficient OCCC; mean 
tumor volume of treatment group vs vehicle control, P<0.001.
Conclusion: ARID1A deficient OCCC is sensitive to ATR inhibition in 
vitro and in vivo. These data support clinical evaluation of ATR inhibitors 
in OCCC and consideration of ARID1A mutational status as a potential 
predictive biomarker of response to ATR inhibitors.

O-156
The Expression of FKBP5 is Important to Overcome Progesterone 
Resistance in Endometrial Hyperplasia. Munseok Paul Jeong, Hanna 
E. Teasley, Tae Hoon Kim. Michigan State University, Grand Rapids, 
MI, United States.
Introduction: Endometrial cancer is the most frequent malignancy 
of the female genital tract in the US, and its prevalence is increasing. 
Progesterone (P4) treatment has been used clinically for the treatment of 
endometrial cancer. However, the response rates to P4 therapy vary and 
the molecular mechanisms behind P4 resistance are poorly understood. 
P4 resistance robs women of choosing hormone therapy to preserve their 
uterus for a variety of reasons. FKBP5 is a target of progesterone receptor 
and downregulation of FKBP5 has been observed in human cancers, 
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suggesting its tumor suppressor function as a P4 target in endometrial 
cancer. We hypothesized that FKBP5 expression is important for P4 
resistance in endometrial cancer.
Methods: In previous studies, we developed mice with the conditional 
knockout of Mig-6 in all uterine compartments (Pgrcre/+Mig-6f/f; Mig-6KO) 
and endometrial epithelial cell-specific Mig-6 knockout (Sprr2fcre/+Mig-
6f/f; Mig-6Ep-KO) mice. While Mig-6Ep-KO mice responded to P4 treatment 
which led to normal uterine function, Mig-6KO mice showed P4 resistance, 
indicating the creation of the first mouse models that closely resemble P4-
resistant and P4-responsive endometrial cancer in women. To determine 
the role of FKBP5 in P4 resistance, control, Mig-6KO and Mig-6Ep-KO 

mice were treated with P4 or vehicle for one month. We investigated the 
expression of FKBP5 in ovariectomized control, progesterone receptor 
knock-out (PRKO), Mig-6KO, and Mig-6Ep-KO mice treated with P4 with E2 
to determine the ovarian steroid hormone regulation of FKBP5.
Results: FKBP5 expression was remarkably increased in control and 
Mig-6Ep-KO mice but not in Mig-6KO mice after P4 treatment. However, the 
expression of FKBP5 was not detected in Mig-6KO and PRKO mice after 
P4 treatment for 6 hours. In addition, control and Mig-6Ep-KO mice showed 
higher expression of FKBP5 after P4 with E2 treatment compared with 
vehicle-treated control and Mig-6Ep-KO mice. However, its expression was 
not observed in Mig-6KO mice after P4 with E2 treatment.
Conclusion: We confirmed that the expression of FKBP5 is regulated by 
P4 and that FKBP5 is target of PGR in our preclinical mouse model as 
observed in humans. Moreover, these results indicate that FKBP5 may 
play an important function as a MIG-6 target to regulate P4 signaling 
during endometrial tumorigenesis.

O-157
Identifying a Potential Biomarker for Anti-PD-1 Immunotherapy 
in Patients with Advanced Stage, Surgically-resectable 
Endometrial Cancer. Katherine C Fuh,1 Elena Lomonosova,1 Lei 
Guo,1 Wendy J Fantl,2 Russell K Pachynski,1 Olga Malkova,1 Stephen 
T Oh,1 Andrea R Hagemann,1 Carolyn K McCourt,1 Matthew Powell,1 
Premal H Thaker.1 1Washington University, St. Louis, MO, United 
States; 2Stanford, Stanford, CA, United States.
Introduction: The FDA approval of pembrolizumab for patients with 
MSI-H or dMMR tumors has led to the treatment of a select cohort of 
endometrial cancer (EC) patients. We sought to ascertain tumor immune 
modulatory effects in the front-line setting for advanced stage III/IV EC 
patients regardless of MSI-H or dMMR. The primary objective was to 
determine the safety of preoperative and maintenance pembrolizumab. 
The secondary objective was to examine pembrolizumab-induced changes 
in peripheral immune effector phenotype in order to identify potential 
biomarkers of clinical response.
Methods: In an open label, single-arm Phase I trial, 8 EC patients were 
treated with 2 doses of preoperative pembrolizumab IV prior to surgery 
followed by chemotherapy and 4 doses of pembrolizumab IV. As an initial 
study, pre- and post-treatment (on the day of surgery) peripheral blood 
was collected from 3 patients as well as a healthy control and processed 
for high-dimensional single-cell mass cytometry (CyTOF) using an 
optimized antibody panel.
Results: Six of 8 patients completed the treatment. One patient had rapid 
cancer progression and another had an exacerbation of comorbidities. 
Peripheral blood from 3 patients with pathological response were then 
immunoprofiled using CyTOF. Data analysis revealed that the frequencies 
of CD8+ T cells, B cells and CD56hiCD16- NK cells were lower, 
whereas the frequency of CD14+CD16-HLA-DRhi classical monocytes 
was higher in the cancer patients compared to controls. Cancer patients 
had lower frequencies of circulating CD4+ and CD8+ naïve T cells 
but higher frequencies of effector CD8+ and CD4+ T cells. Notably, 
the median expression of Granzyme B in CD8+ and CD4+ T cells 
was higher and median expression of signal regulatory protein (SIRP), 
CD172a-b on monocytes was lower for cancer patients compared to 
control. The frequencies of NK and myeloid cells expressing CD137(4-
1BB), PD-1+NK cells, and PD-L1+DCs were greater in post-compared 
to pre-pembrolizumab.
Conclusion: This is the first trial to evaluate the use of neoadjuvant 
pembrolizumab in advanced stage EC patients. Here, we present peripheral 

immune correlative data and show an increase in markers of activation 
in patients with pathologic responses to pembrolizumab. Additional 
data from this ongoing study will help to identify candidate predictive 
biomarkers.

O-158
Excess Adiposity Induces Intrauterine Cytochrome P450 
Expression in Mice. Emily Xiao, Dejian Zhao, Clare Flannery∗. Yale 
University, New Haven, CT, United States.
Introduction: Obesity is a known risk factor for endometrial hyperplasia 
and cancer. We hypothesize that excess adiposity alters endometrial 
physiology in a manner that increases vulnerability to cellular atypia. 
To screen for altered function, we compared the uterine transcriptome 
in obese and lean mice.
Methods: After weaning, C57BL/6 female mice were fed normal chow 
(NC; 18% calories from fat; n=7) or high-fat chow (HF; 45% fat; n=18) 
for 12 weeks. Testing for glucose tolerance and body composition by 
MRI were completed. HF-fed mice with body fat % greater than 2 
SDs above the mean in NC mice were defined as obese (HFO; n=10), 
while mice with similar fat % as NC were defined as lean (HFL; n=8). 
Total RNA was extracted from uteri of NC (n=3), HFO (n=4), and HFL 
(n=4) mice. Whole transcriptome Illumina RNA-Seq was performed on 
poly(A)-enriched libraries. DESeq2 was used to normalize counts and 
identify differentially expressed genes (DEGs), with significance defined 
as FDR-adjusted p-value of 0.05. Enrichment analysis for biologically 
relevant processes was performed with DAVID. Metabolic data was 
analyzed by one-way ANOVA.
Results: HFO mice had a 2-fold greater fat % than NC (28 vs 14%, 
p<0.0001). Fasting glucose was elevated in both HFO and HFL mice 
relative to NC (p<0.001 and 0.0005, respectively). Insulin levels were 
70% higher in HFO than NC (p<0.005). HFL mice also had 50% higher 
insulin than NC, despite similar fat % (p<0.05). We found a combined 
total of 135 DEGs between HFO uteri and each lean group. The top five 
significantly altered KEGG pathways for both comparisons (HFO vs NC; 
HFO vs HFL) included steroid hormone biosynthesis, retinol metabolism, 
chemical carcinogenesis, and metabolic pathways. These processes were 
dominated by induction of proteins in the cytochrome P450 (CYP) family. 
22 CYPs were upregulated in HFO mice, a phenomenon not observed 
in HFL mice. Cyp3a11, a homolog of human CYP3A4, was increased 
20- and 50-fold over NC and HFL, respectively. Cyp1a2, a CYP1A2 
homolog, was increased 20- and 300-fold over NC and HFL, respectively.
Conclusion: Our data provide a profile of basal and diet-induced CYP 
expression, including genes not previously reported in the mouse 
uterus. Obese mice exhibited a broad upregulation of additional uterine 
CYPs, a response specific to adiposity as opposed to hyperinsulinemia. 
Both CYP3A4 and CYP1A2 catalyze the 2- and 4-hydroxylation of 
estradiol, as well as the formation of 25-hydroxycholesterol, a regulator 
of lipid metabolism that exhibits estrogenic action. 4-hydroxyestradiol, 
in particular, has been implicated in oxidative stress and the potential 
generation of free radicals via metabolic redox cycling. This study 
demonstrates that adiposity induces intra-uterine CYP activity. Further 
work is needed to determine whether this leads to changes in intrauterine 
estrogen metabolism and DNA damage.

O-159
Differential Sensitivity to the PARP Inhibitor Niraparib vs 
Olaparib in Homologous Recombination Proficient (HRP) Uterine 
Serous Carcinoma Cell Lines. Joan Rose Tymon-Rosario†,1 Paola 
Manara,1 Aranzazu Manzano,1 Luca Zammataro,1 Elena Bonazzoli,1 
Stefania Bellone,1 Ludmil Alexandrov,2 Emanuele Perrone,1 Burak 
Zeybek,1 Chanhee Han,1 Gary Altwerger,1 Gulden Menderes,1 Elena 
Ratner,1 Dan-Arin Silasi,1 Gloria Huang,1 Azodi Masoud,1 Peter 
Schwartz,1 Alessandro D Santin∗.1 1Yale University School of Medicine, 
New Haven, CT, United States; 2UCSD, San Diego, CA, United States.
Introduction: Uterine serous carcinoma (USC) is an aggressive 
malignancy associated with poor survival outcomes. Poly(ADP-ribose) 
polymerase (PARP) inhibitors represent novel treatment options 
for cancers with underlying impaired DNA repair via homologous 
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recombination mechanisms. We used whole exome sequencing (WES) 
data from a cohort of USC patients (PNAS, 2013;110:2916-2921) to 
investigate whether these endometrial tumors possess the mutational 
signature of homologous recombination deficiency (HRD) and if there 
may be a role for HRD-directed therapies.
Methods: WES data from 56 patients with USC were analyzed for 
HRD by means of non-negative matrix factorization using SigProfiler as 
described by Alexandrov et al (Nature 2013; 22;500:415-21). In addition, 
fully WES primary USC cancer cell lines from 7 patients were tested in 
cell-viability assays to determine sensitivity or resistance to treatment with 
Olaparib and Niraparib. GraphPad Prism version 7 was used for statistical 
analysis in obtaining mean IC50 values. Differences in mean IC50 values 
were evaluated by the two-tailed paired Student t test.
Results: Out of 56 USC patients only four (7.1%) were found to harbor 
tumors with HRD. None of the 7 primary USC cell lines available to this 
study was found to be HRD. Niraparib was significantly more effective 
(mean IC50 values + SEM = 1.05 Μm + 0.04) when compared to Olaparib 
(mean + SEM= 3.42 Μm + 0.04) (p=0.008) in the treatment of primary 
USC cell lines in vitro. Indeed, while five out of seven primary USC 
cell lines were resistant to Olaparib treatment, six out of seven (85.7%), 
demonstrated high sensitivity to Niraparib exposure in vitro.
Conclusion: Although the genetic signature of HRD is uncommon in USC 
patients our preclinical studies demonstrate for the first time a significant 
differential sensitivity to Niraparib vs Olaparib in primary HRP USC 
cell lines. Differential activity between Olaparib and Niraparib has been 
previously demonstrated in human tumors. This could be attributable to the 
higher cell membrane permeability and volume distribution of Niraparib. 
Our data support Niraparib as a novel potentially effective treatment 
option for USC patients regardless of whether they harbor the mutational 
signature of HRD. These findings warrant further in vivo studies with 
Niraparib in USC and suggest that there could be an alternative mutational 
signature that has yet to be elucidated in USC tumors, such as loss of 
heterozygosity, which could render them exquisitely sensitive to treatment 
with Niraparib.

O-160
Genetic Relationship Between Endometriosis and Ovarian Cancer 
Subtypes. Sally Mortlock∗,1 Kate Lawrenson,2 Simon Gayther,2 Stuart 
Macgregor,3 Paul Pharoah,4 Grant Montgomery,1 Siddhartha Kar.5 1The 
University of Queensland, Brisbane, Australia; 2Cedars-Sinai Medical 
Center, Los Angeles, CA, United States; 3QIMR Berghofer Medical 
Research Institute, Brisbane, Australia; 4University of Cambridge, 
Cambridge, United Kingdom; 5University of Bristol, Bristol, United 
Kingdom.
Introduction: Ovarian cancer is the deadliest gynaecologic cancer. 
Fewer than 50% of women survive beyond 5 years after diagnosis due to 
development of chemoresistance and late detection. Research is needed 
to advance understanding of disease aetiology, identify risk factors 
and develop early detection methods and effective targeted therapies. 
Epidemiological evidence suggests that women with endometriosis have 
increased risk of ovarian cancer (SIR=1.8-8.95). Endometriosis is a benign 
condition however, it shares features with cancer including tissue invasion, 
proliferation, angiogenesis and decreased apoptosis. Endometriosis is 
observed in 4-29% of epithelial ovarian cancer patients. The aim of this 
study was to estimate the genetic correlation and causal relationship 
between endometriosis and ovarian cancer subtypes and identify shared 
genetic risk factors.
Methods: Analyses were performed using summary statistics from the 
2017 endometriosis GWAS meta-analysis (Sapkota et al. 2017) and 
ovarian cancer GWAS meta-analysis (Phelan et al. 2017). LDSC was used 
to estimate the genetic correlation between endometriosis and ovarian 
cancer subtypes and any causal relationship between the diseases was 
tested using inverse variance weighted Mendelian randomisation (MR). 
To identify risk loci associated with both traits we conducted a bivariate 
meta-analysis using MetABF and RE2C. GWAS-PW was used to estimate 
the probability that both traits share the same casual variant.
Results: We estimated a significant positive genetic correlation (rg) and 
casual relationship between endometriosis and clear cell (rg=0.62; MR 
P-value < 10-7), endometrioid (rg=0.43; MR P-value =2x10-4) and high-

grade serous (rg=0.15; MR P-value =9x10-3) ovarian cancer. The bivariate 
meta-analysis identified genome-wide significant loci associated (ABF 
> 4; RE2C P-value < 5x10-8) with endometriosis and clear cell (n=17), 
endometrioid (n=6) and high-grade serous (n=12) ovarian cancer. There 
was a high probability of a shared causal variant at several of these risk 
loci. Different shared risk loci were observed for different subtypes; 
endometriosis and clear cell ovarian cancer shared risk loci containing 
genes involved in hormone regulation and response such as GREB1, 
SYNE1 and KDR.
Conclusion: We provide strong evidence of a genetic correlation and 
causal relationship between endometriosis and clear cell, endometrioid 
and, to a lesser extent, high-grade serous ovarian cancer. Results add 
to our understanding of disease pathogenesis and potential for targeted 
ovarian cancer screening in women with endometriosis.

T-001
Dose-Response and Preferred Timing of Efficacy of a New 
Therapeutic Candidate, Rytvela, for Prevention of Inflammation-
induced Preterm Birth and Fetal Tissue Injury. Sarah-Eve 
Loiselle,1,2 Renay Poupart,1,2 Xin Hou∗,1 Mathieu Nadeau-Vallée,2 
Christiane Quiniou∗,1 David M. Olson∗,3 Sylvain Chemtob∗.1,2 1CHU 
Sainte-Justine, Montreal, QC, Canada; 2Université de Montréal, 
Montreal, QC, Canada; 3University of Alberta, Edmonton, AB, 
Canada.
Introduction: Preterm birth (PTB), delivery before 37 weeks of gestation, 
is the main cause of newborn mortality and morbidity worldwide. PTB 
is accompanied by uteroplacental inflammation which is devastating for 
vulnerable fetal organs such as the brain, intestines and lungs. There 
is currently no efficient treatment for antenatal fetal protection. Of the 
candidate proinflammatory mediators, IL-1b appears to be central. The 
host lab has recently designed a small IL-1 receptor antagonist, Rytvela, 
found effective against PTB by blocking the MAPK pathway thus 
preventing inflammatory upregulation and myometrial activation. The 
study objective is to further characterize the molecule by evaluating its 
optimal dose and timing of administration to achieve effective inhibition 
of inflammatory cytokine production and to maintain the integrity of 
fetal tissues.
Methods: Pregnant mice were injected with LPS (10 ug i.p.) or IL-1b (1 
ug/kg i.u.) on gestational day (G) 16.5 and with different doses of Rytvela 
(0.1, 0.5, 1, 2, 4 mg/kg/day) or at different timings of administration (0.5, 
1, 2, 4, 6 hours post-LPS or Il-1b). Prematurity rate, gestational length, 
newborn survival rate and newborn weight were assessed. Gestational 
tissues (placenta, fetal membrane, uterus, amniotic fluid) were collected 
in a separate experiment on G17.5 for quantification of inflammatory 
cytokines by qPCR and ELISA. Histological analyses of the fetal brain, 
lungs and intestines were performed to confirm the integrity of fetal 
tissues.
Results: The minimal dose of Rytvela allowing a 75-100% inhibition of 
both LPS and IL-1b-induced PTB was 1 mg/kg/day. Gestational length, 
fetal survival, newborn weight and inhibition of IL-6, IL-8 and IL-1b in 
all gestational tissues were also optimal with the dosage of 1 mg/kg/day 
of Rytvela. Rytvela was efficient in preventing PTB when administrated 
up to 4 hours post-inflammatory insult, and preserved fetal brain and lungs 
integrity when used up to 6 hours post-inflammatory insult.
Conclusion: The dose of 1 mg/kg/day of Rytvela antagonized the activity 
of IL-1R and improved birth outcome by reducing in utero inflammatory 
cytokine production and preserving fetal organ integrity and long-term 
development. Also, Rytvela was efficient, not only as a prophylaxis 
treatment, but also as a curative treatment when administered up to 6 
hours after the inflammatory insult. Hence, Rytvela is a promising new 
and safe therapeutic prototype in the prevention and treatment of PTB.
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T-002
Sulforaphane Abrogates ROS Mediated Nrf2 Decrease in 
Mechanically Stretched Primary Amnion Cells. Justin G Padron†, 
Chelsea Saito-Reis, Claire E Kendal-Wright∗. Chaminade University of 
Honolulu, Honolulu, HI, United States.
Introduction: Nuclear-factor-E2-related factor 2 (Nrf2) is a key 
transcription factor for the regulation of cellular responses to cellular stress 
and its expression is significantly lower after spontaneous term labor in 
human fetal membranes. As the fetal membranes are known to stretch 
in vivo, and we have previously shown that total Nrf2 decreases with in 
vitro stretch, we sought to abrogate stretch mediated Nrf2 downregulation 
associated with cellular stress using the phytochemical sulforaphane.
Methods: Human fetal membranes were collected at term repeat 
Cesarean section (with IRB approval) and primary amnion epithelial 
cells (AEC) isolated. Expression of Nrf2 in isolated AECs was confirmed 
using immunocytochemistry. AECs were grown on distensible silicon 
plates coated with collagen IV and subjected to 4 hrs of 20% stretch 
using a Flexcell-FX500TM tension system. Cells were treated with 0, 
1, and 2 uM of Nrf2 activator sulforaphane during stretch. Cytoplasmic 
ROS production was quantified by DCF formation using OxiselectTM 
Intracellular ROS Assay Kit (Cell Bio Labs). Cytotoxicity as a result of 
mechanical stretch was quantified using the Pierce LDH Cytotoxicity 
Assay Kit (Abcam; Cambridge, MA, USA).
Results: Robust expression of Nrf2 in AECs was confirmed using 
immunocytochemistry (n=3). 4 hrs of 20% of stretch increased ROS by 
41.7% (n=5, p=.047). LDH activity was increased with stretch by 34.7% 
(n=5, p < 0.05). Nuclear Nrf2 was decreased by 39.2% (n=4, p < 0.05) 
with mechanical stretch, however 1uM sulforaphane treatment increased 
nuclear Nrf2 by 33.1% (n=4, p < 0.05) in the stretch treatment condition.
Conclusion: As stretch forces have been postulated to contribute to fetal 
membrane weakening and Nuclear Nrf2 decreases with in vitro mechanical 
stretch; phytochemicals like sulforaphane may provide potential dietary 
therapeutics, to rescue the effects of the loss of this transcription factor in 
vivo. Nrf2 is known to have anti-inflammatory effects in several cell types 
including primary amnion cells, thus the manipulation of the activity of 
this transcription factor may be key to controlling inflammation during 
parturition.

T-003
Upregulation of miRNA-877-3p and Downregulation of miRNA-
186-3p in the Placentas of Patients with Idiopathic Preterm Birth. 
Duygu Mutluay†, Xiaofang Guo, Umit Kayisli, Frederick Schatz, 
Charles Lockwood, Ozlem Guzeloglu-Kayisli. University of South 
Florida, Morsani College of Medicine, Tampa, FL, United States.
Introduction: MicroRNAs (miRNAs) are small non-coding RNAs 
that regulate gene expression by degrading target mRNAs and/or by 
suppressing translation. We previously showed increased FKBP51 and 
decreased progesterone receptor (PR) levels in decidual cells at the 
maternal-fetal interface of laboring vs. non-labor specimens. Several 
miRNAs are known to be involved in the pathogenesis of preterm birth. We 
hypothesize that idiopathic PTB (iPTB) is associated with dysregulation 
of specific miRNAs that target FKBP51 and PR transcripts.
Methods: Global RNA sequencing (RNA-Seq) was used to detect 
differentially expressed miRNA profiles in placental specimens obtained 
from term labor (n=7) or idiopathic PTB (iPTB, n=5) or gestational 
age-matched controls obtained from pre-eclamptic patients (n=5) with 
indicated PTBs. Differentially expressed miRNAs with ≥ 2-fold changes 
among the groups were analyzed by TargetScan software to identify 
relevant miRNAs targeting FKBP5 or PR transcripts. Expression levels 
of these newly identified miRNAs were then assessed by miRNA-specific 
reverse transcription, followed by qPCR analysis and normalization to 
U6 snoRNA levels. Data were compared using One-Way ANOVA, P< 
0.05 was considered statistically significant.
Results: RNA-Seq analysis revealed that iPTB placentas exhibited 144 
and 161 upregulated miRNAs and 342 and 299 downregulated miRNAs, 
compared to term or GA-match control specimens, respectively. Among 
these differentially expressed miRNAs, TargetScan software identified 
21 downregulated miRNAs targeting FKBP5 and 14 upregulated 
miRNAs targeting PR. Moreover, highest fold changes in miRNA-877 

upregulation and miRNA-186 downregulation were found in iPTB vs. 
term or gestational age-matched controls. Thus, further analysis by 
qPCR confirmed that: 1) miRNA-877-3p was significantly upregulated 
in iPTB vs. term or gestational age-matched -match controls (Mean± 
SEM; 2.31± 0.3 vs. 1.29± 0.4 or 0.72± 0.1, respectively; P<0.05); and 
2) miRNA-186-3p was significantly downregulated in iPTB vs. term or 
gestational age-matched controls (0.41± 0.04 vs. 1.28± 0.3 or 1.12± 0.2, 
respectively; P<0.05).
Conclusion: These results identified several novel miRNAs expressed 
in the placenta linked to iPTB. Increased miRNA-877-3p and decreased 
miRNA-186-3p levels likely contribute to the induction of iPTB by 
down-regulating PR and up-regulating FKBP5 transcripts, respectively. 
Moreover, these miRNAs can be used as potential biomarkers to predict 
iPTB and/or as therapeutic targets. Future functional studies are required 
to determine the role(s) of these miRNAs in the pathogenesis of PTB.

T-004
Abstract Withdrawn

T-005
How Dipalmitoylphosphatidylcholine(DPPC), a Fetal Lung 
Maturation Marker, Potentially Initiates Human Parturition. 
Yousef Almoghrabi†, Melissa Whitworth∗, Anna Nicolaou∗, Ian 
Crocker∗. The University of Manchester, Manchester, United Kingdom.
Introduction: Most women deliver spontaneously following fetal 
maturation, but it’s unknown which intrauterine tissues initiate parturition. 
Research emphasises the importance of inflammatory mediators, most 
notably arachidonic acid (AA)-derived prostaglandin E2 (PGE2) and F2α 

(PGF2α), which are also used clinically to induce labour. In conferring 
signals of maturation, the fetal membrane (amnion and choriodecidua) 
is a likely focus. After labour onset, AA-driven prostaglandin synthesis 
is raised. However, the true site of prostanoid production and its 
physiological trigger are unresolved. This study defines AA composition 
as a key facilitator of fetal membrane prostanoid release. Moreover, it 
implicates DPPC, and specifically its palmitic acid (PA) content, as a key 
regulator of prostanoid/labour initiation.
Methods: Fetal membranes were collected post-delivery from elective 
C-sections (not in labour) at term and women in spontaneous labour. 
The amnion and choriodecidua were separated, washed and frozen for 
analysis. Amnion epithelial and decidual cells were isolated by enzymatic 
methods from not in labour fetal membrane and cultured for AA and DCCP 
exposure. Prostanoids were analysed by mass spectrometry (MS) and 
component fatty acids and their lipid locations by gas chromatography 
and MS.
Results: AA-derived PGE2, PGF2α and thromboxane A2(TXA2) increased 
significantly in the choriodecidua with labour onset, but not the amnion. 
Although AA (and stearic acid) were reduced in the amnion (this failed to 
coincide with prostanoid production). Conversely, in the choriodecidua, 
AA was maintained before and after parturition. Regardless of labour, 
amnion AA remained inversely correlated to PA (r=-0.889 p<0.0001), with 
lipidomics proposing direct exchange in cellular stores and mobilisation 
of AA. In amnion cell cultures (n=4), such a switch was replicated with 
exposure to DCCP (20µg/ml) (as a relevant fetal source of PA). Although 
uptake and utilisation of amnion-derived AA by adjacent choriodecidua 
has yet to be confirmed, cultured decidual cells, with raised AA (akin 
to tissue), directly released prostanoid (PGE2), regardless of further 
stimulation.
Conclusion: This is the first study to profile eicosanoids in human 
fetal membranes using MS and to pinpoint prostanoid production to 
choriodecidua over amnion. Combining ex vivo and in vitro observations, 
we propose that AA is mobilised from the amnion by DPPC, exaggerated 
at term in amniotic fluid, and then utilised by choriodecidua for prostanoid 
production; thus initiating labour. Pulse-chase experiments are currently 
underway to confirm this novel mechanism.
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T-006
Characteristics of Enhanced Leukocyte Chemotaxis at Term 
& Preterm Labour. Han Lee†,1,2 Nanlin Yin∗,2 Zheng Liu†,2 
Lulu Wang†,2 Yuxin Ran†,2 Jenelle Chen†,1 Hongbo Qi∗,2 Kelycia 
Leimert†,1 David Olson∗.1,1 1University of Alberta, Edmonton, AB, 
Canada; 2Chongqing Medical University, Chongqing, China.
Introduction: Enhanced leukocyte chemotaxis (ELC) is a parturition 
phenomenon whereby circulating maternal leukocytes become 
increasingly more responsive towards chemotactic factors in the uterus. 
Our previous work has established ELC as a feature of both term and 
preterm labor in mice and has demonstrated that ELC predicts spontaneous 
term delivery in pregnant women. The current study identified several 
of the key chemotaxis receptors and intracellular signaling molecules of 
ELC at term and preterm.
Methods: Fetal membranes were collected at preterm labor (PL; n=3) 
and term labor (TL; n=6) and used to prepare whole tissue extracts at 
100 mg/mL in DMEM-F12. In addition, whole blood was collected at 
preterm not-in-labor (PNL; n=9), PL (n=5), term not-in-labor (TNL; 
n=8) and TL (n=6), and leukocytes were isolated by sedimentation of 
erythrocytes then assessed for chemotactic activity in response to tissue 
extracts using a modified Boyden Chamber. RNA from whole blood was 
used to measure the mRNA abundance of CXCR1-5, CCR1-8, CX3CR1, 
PI3KCA/B/D/G, Rac1, RhoA, CDC42, Vav1, Arp2 and Arp3 relative to 
Actb. The chemotaxis of TL leukocytes towards TL extracts was assessed 
in the presence of SB225002 or J113863, antagonists for CXCR2 and 
CCR1, respectively. The chemotaxis of PL leukocytes towards PL extracts 
was assessed in the presence of JMS17-HCl, an antagonist for CX3CR1. 
Correlations were explored by Pearson’s correlation test and statistical 
differences were determined by ANOVA (p<0.05).
Results: The chemotaxis of term leukocytes towards TL extracts was 
positively correlated with the expression of CXCR2, CXCR3, CXCR5, 
CCR1, CCR3, CCR5, CCR7, PI3KCB, PI3KCD, Rac1, Vav1, Arp2 and 
Arp3 (p<0.05-0.0001) and negatively correlated with CCR4 expression 
(p<0.05). Treatment with either SB225002 or J113863 resulted in a 
dose-dependent reduction in the chemotaxis of TL leukocytes towards 
TL extracts (p<0.05-0.001). The expression of CX3CR1 in leukocytes 
was significantly higher at PL than at PNL (p<0.01), and inhibition of 
CX3CR1 resulted in reduced chemotaxis of PL leukocytes towards PL 
extracts (p<0.05).
Conclusion: 14 chemotaxis-associated proteins in term ELC and 1 in 
preterm ELC were identified, and this key distinction may guide the 
development of predictive tools for term and preterm delivery.

T-007
Differential Metabolic Profiles of Lactobacillus Species and Preterm 
Birth-associated Bacteria. Emmanuel Amabebe†, Dilly Anumba∗, 
Steven Reynolds∗. University of Sheffield, Sheffield, United Kingdom.
Introduction: Infection and preterm birth (PTB)-associated bacteria may 
exploit the lactate produced by Lactobacilli producing metabolites that 
increase vaginal pH and the risk of infection and inflammation-associated 
PTB. 1H-Magnetic Resonance Spectroscopy (MRS) has been used to 
profile the metabolome of cervicovaginal fluid and its relationship to 
spontaneous PTB. 13C-MRS can be used to track cellular metabolism 
of multiple 13C-labelled substrates. We examined whether different 
Lactobacillus species and PTB-associated bacteria (Gardnerella vaginalis) 
differentially metabolise glucose, L- and/or D-lactate using 13C-MRS.
Methods: Lactobacillus species (L. crispatus and L. jensenii), and G. 
vaginalis were cultured at 37°C under anaerobic condition (80%N2, 
10%CO2, 10%H2, Lactobacilli: MRS broth, 24h; Gardnerella, BHI broth, 
48h). Subsequently, bacteria were subcultured with either 13Cu-glucose, 
13C3-D-lactate or 13C3-L-lactate (or combined 13C-glucose and 13C-L/D-
lactate) for a further 24 and 48h as above. 13C-spectra were acquired 
using a 9.4T MRS spectrometer. Broth only and bacterial samples without 
13C-substrates were used as controls.
Results: 13C-spectra from L. crispatus and L. jensenii incubations (n=4 
each) showed conversion of glucose (natural abundance and 13C-labelled) 
to lactate and a small amount of acetate. Incubating with 13C3-lactate 
only (either L or D enantiomer) showed higher conversion to acetate by 
L. jensenii than L. crispatus (also observed for 13Cu-glucose plus 13C3-

L/D-lactate) (Fig. 1). Succinate was observed in L. jensenii 13C-spectra, 
potentially from broth metabolites. For G. vaginalis samples (n=4), the 
spectra showed a more prominent acetate peak and peaks for succinate, 
formate and ethanol produced from both glucose and lactate metabolism 
(Fig. 2).
Conclusion: Lactobacilli and G. vaginalis present in the vagina 
differentially metabolise 13C-labelled glucose and lactate. The conversion 
of glucose and lactate to acetate and succinate by L. jensenii and G. 
vaginalis compared to L. crispatus, suggests a possibly important 
pathomechanism of dysbiosis, altered vaginal pH and infection-associated 
spontaneous PTB.

T-008
Role of the Type-B Progesterone Receptor Isoform in 
Inflammation-Induced Cervix Ripening and Preterm Birth in 
Mice. Steven M. Yellon∗,1 Jennifer L. Ebling,1 Seung S. Shin,1 Irini 
Shoukry,1 Sam Mesiano,2 Michael A. Kirby.1 1Loma Linda University, 
Loma Linda, CA, United States; 2Case Western Reserve University, 
Cleveland, OH, United States.
Introduction: Before labor, cervix remodeling in mice is characterized 
by decreased cross-linked collagen, reduced density of cell nuclei (CN), 
and increased macrophage density (Mφ). This remodeling from a soft 
to ripe cervix is mediated by the type-A progesterone receptor isoform 
(PR-A), because mice lacking the type-B PR isoform (PR-B) have 
normal parturition at term. Among models for inflammation-induced 
preterm birth, systemic injection of the endotoxin lipopolysaccharide 
(LPS) on premature cervix remodeling has not been studied. Thus, the 



Thursday Posters
 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 123A

present time-course study tested the hypothesis that systemic LPS induces 
characteristics of cervix ripening in advance of preterm birth independent 
of the PR-B isoform.
Methods: Pregnant Balb/C and PRB-/- mice received LPS (60µg/0.1µl, 
ip) or saline (Sal) on day 15 postbreeding (n=3-5/group/strain). To sustain 
systemic progesterone (P4), mice received P4 (100µg/0.5ml oil, sc). 
Blood for serum P4 assay and cervix to assess remodeling characteristics 
were collected 6h and 12h post-treatment (both strains), as well as for 
Sal controls on day 18 (1 day prepartum) and the day of birth (day 19 
postbreeding).
Results: Plasma P4 was near peak of pregnancy and not different among 
groups. Treatment with LPS induced preterm birth in Balb/C and PRB-

/- mice within 20h (day 16 vs 19). In both strains of mice 6h after LPS, 
cross-linked collagen was not reduced in the cervix compared with Sal 
controls. However, cross-linked collagen degradation was evident only 
in PRB-/- mice 12h after LPS and comparable to that in prepartum day 18 
Sal controls. With a reduced collagen network, the decline in density of 
cell nuclei in the cervix of PRB-/- mice by 6h and 12h after LPS versus 
day 15 Sal controls was another indication of inflammation in stroma and 
comparable to the same decrease in the day 18 Sal group. For Balb/C 
mice, fewer cell nuclei/area was found in the cervix by 12h, but not 6h 
after LPS versus that in Sal controls. For density of stromal Mφs, LPS 
induced a >2-fold increase in the cervix of PRB-/- mice at 6h and 12h to 
levels found in the day 18 cervix of Sal-treated mice. LPS did not alter 
Mφ density in Balb/C mice though Mφs were nearly 3-fold more abundant 
in prepartum day 18 Sal mice.
Conclusion: PR-A mediates effects of P4 to establish, maintain, and 
conclude pregnancy. Present findings also indicate that the PR-B isoform 
is not required for inflammation-induced cervix remodeling and preterm 
birth which results from a functional withdrawal of response to near 
peak P4 concentrations in maternal circulation. Increase Mφs in the 
cervix of PRB-/-, but not Balb/C mice, raise the possibility for PR-B to 
serve an immunosuppressive role for tissue remodeling and phenotypic 
in the cervix.

T-009
New Insights into the Nature and Role of Potassium Channels 
in Regulating Uterine Contraction in Human Labour. Ranga 
Siriwardhana†,1 Mary A Tonta,1 Penelope M Sheehan,2 Harold A 
Coleman,1 Shaun P Brennecke,3 Helena C Parkington.1 1Monash 
University, Clayton, Australia; 2Royal Women’s Hospital, Melbourne, 
Australia; 3University of Melbourne, Melbourne, Australia.
Introduction: While our understanding of the mechanisms involved 
in myometrial contractions in human labour remains limited, the 
development of new therapeutic options for treating dysfunctional and 
preterm labour is also hampered. Potassium channels are important in 
regulating myometrial membrane potential (MP) and hence influence 
the opening of voltage-gated calcium channels (VGCCs) that determine 
uterine contractions. Here we aim to determine the role of K channels in 
determining MP and the action potential (AP) plateau duration in human 
myometrium.
Methods: Membrane potential and contraction were recorded 
simultaneously in myometrial strips from women at term not-in-labour 
(NIL, n=94), in normal labour (IL, n=37) and failure to progress in 
labour (FTP, n=29). Ion channels were characterized using patch clamp 
electrophysiology and protein expression was determined using Western 
blotting.
Results: Myometrial strips from normal IL had significantly less negative 
resting MP (-56+/-1mV) than NIL strips (-61+/-2mV), and this was 
associated with a significant suppression of voltage-gated potassium 
channel, Kv7.4, protein expression (by 44%). Strips from women with 
FTP were very negative (-70+/-2mV), had larger single cell currents and 
Kv7.4 expression was enhanced 2.3 fold. Blocking Kv7.4 channels in 
FTP tissues completely restored both MP and contractions. In contrast, 
AP duration was lengthened and contraction amplitude increased by 
blocking the inwardly rectifying potassium 7.1 channel (KIR7.1) with 
VU-590. KIR7.1 expression was reduced in IL, but significantly increased 
in the IL subset FTP.

Conclusion: We show that Kv7.4 expression decreases in normal labour, 
increasing membrane depolarization to initiate VGCC opening and AP 
initiation. KIR7.1 channel expression decreases IL which prolongs the AP. 
These effects facilitate strong contractions and vaginal delivery. Increased 
maternal age and primiparity were both associated with a paradoxical 
increase in Kv7.4 and KIR7.1 channel expression, creating a large negative 
MP and a brief, weak AP resulting in FTP. Thus, both Kv7.4 and KIR7.1 
channels are potential new targets for pre-term birth and FTP.

T-010
De Novo Synthesis of Serum Amyloid A1 in the Placenta 
Participates in Parturition. Gan Xiaowen†, Gang Sun∗. Ren Ji 
Hospital, Shanghai Jiao Tong University, Shanghai, China.
Introduction: Serum amyloid A1 (SAA1) is an acute phase protein 
produced mainly by the liver in response to injury and infection to 
participate in immunomodulation. Because inflammation is implicated in 
labor initiation, we propose that SAA1 may be involved in parturition by 
enhancing inflammation in the intrauterine tissue. However, it remains to 
be determined whether the placental tissue is capable of de novo synthesis 
of SAA1, where it can stimulate the expression of proinflammatory 
genes thereby participating in parturition. Clarification of this issue may 
help understand the mechanisms underlying inflammation initiation in 
gestational tissues in normal and preterm birth.
Methods: We investigated this issue by using human placental tissue, 
cultured primary human placenta trophoblasts as well as a mice model.
Results: SAA1 was detectable in both human and mouse placentas, and 
the expression of SAA1 was present mainly in the syncytiotrophoblast 
layer of the human placental villi and in the junctional layer of the mouse 
placenta. Moreover, by using cultured primary human trophoblasts, we 
showed that the expression and secretion of SAA1 were significantly 
increased during syncytialization of the trophoblasts. Treating human 
placental syncytiotrophoblasts with SAA1 significantly increased the 
expression of proinflammatory genes including IL-1, IL-8, TNF-α as 
well as COX-2, the rate-limiting enzyme in prostaglandin synthesis, 
along with increased secretions of these proinflammatory cytokines and 
PGF2α, a potent inducer of myometrial contraction and cervical ripening. 
Furthermore, the abundance of SAA1 was significantly increased in the 
human placental tissue obtained from spontaneous deliveries as compared 
with those without labor process (elective c section). Maternal blood 
SAA1 abundance was also significantly increased in infection-induced 
human preterm birth. Consistently, SAA1 abundance was significantly 
increased by lipopolysaccharides (LPS) treatment of the human placental 
trophoblasts and in the mouse placenta following intraperitoneal 
administration of LPS. Moreover, intraperitoneal injection of SAA1 
caused preterm birth in the mouse.
Conclusion: There is de novo synthesis of SAA1 in the placenta. Increased 
SAA1 synthesis in the placental tissue is associated with normal and 
infection-induced parturtion. SAA1 may initiate parturition by stimulating 
the production of proinflammatory cytokines and PGF2α. We propose that 
SAA1 may be a crucial trigger of inflammation in the intrauterine tissues 
in parturition and elevated SAA1 levels in the maternal blood may be a 
biomarker for both term and preterm parturition.

T-011
Tensile Mechanical Properties of the Murine Internal and External 
Os Across Term Pregnancy. Carrie E Barnum,1,2 Snehal S. Shetye,1,2 
Michal A Elovitz,1,2 Louis J Soslowsky∗.1,2 1University of Pennsylvania, 
Philadelphia, PA, United States; 2March of Dimes Prematurity 
Research Center, Philadelphia, PA, United States.
Introduction: The cervix is a unique organ dramatically able to change its 
shape and function throughout pregnancy. It starts as a barrier protecting 
the fetus and then completely dilates allowing for parturition. Alterations 
to this highly-tuned temporal process have been postulated as precursors 
to spontaneous preterm birth (sPTB). Macroscopically, the cervix has two 
parts: the internal os (IO) and the external os (EO). However, the functional 
differences between these two distinct regions has not been evaluated. The 
objective of this study was to elucidate the temporal mechanical response 
of the murine IO and EO throughout pregnancy. We hypothesized that 
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the IO would be mechanically stronger in non-pregnant (NP) and newly 
pregnant animals due to its role as a mechanical barrier, while later in 
pregnancy, the IO would not be mechanically distinct from the EO.
Methods: NP and pregnant CD-1 mice at embryonic(E) 10, 12, 14, 16 
and 18, and post-partum (PP) (n=10-13/gestational age) were sacrifi ced. 
The cervix was dissected and cut to expose the lumen surface then sharply 
cut in half to separate the IO and EO. Area was measured followed by 
tensile properties using a protocol consisting of preconditioning, stress 
relaxations, and a ramp to failure. Diff erential mechanical response 
between the IO and EO was evaluated by computing ratios for each 
measurement (IO/EO), with a value of 1 indicating equivalent response. 
Normality was tested and either an ANOVA and Tukey post-hoc tests for 
normal data or a Kruskal-Wallis ANOVA and Dunn’s test for non-normal 
data was used.
Results: The IO and EO showed divergent mechanical responses across 
gestation, with the IO dominating early mechanical integrity and EO 
becoming more prominent in later stages. E10 and E12 demonstrated a 
signifi cantly higher stiff ness ratio compared to E16, E18, and PP signifying 
that the IO is stiff er than the EO early in gestation (Fig. 1). However, this 
relationship inverts later in gestation (Fig 1).
Conclusion: The IO of the cervix shows signifi cant increases in structural 
mechanical properties during early gestation, while later in gestation 
the EO of the cervix becomes relatively more important. These fi ndings 
support clinical observations of cervical eff acing in late gestation due to 
a softened IO. These temporal shifts in mechanical properties of the IO 
and OO underlie normal gestation and could be altered in sPTB.

T-012
Gardnerella Vaginalis Promotes Features of Epithelial-
Mesenchymal Transition in the Cervicovaginal Space: Novel 
Pathways Underlying Premature Cervical Remodeling in 
Spontaneous Preterm Birth. Kristin D Gerson†, Yusra Gimie, Lauren 
Anton, Michal A Elovitz∗. University of Pennsylvania Perelman 
School of Medicine, Philadelphia, PA, United States.
Introduction: Bacterial vaginosis (BV), for which Gardnerella vaginalis
(GV) is one of the main causative microbes, has long been associated with 
spontaneous preterm birth (sPTB). Clinical trials targeting eradication of 
BV have failed to demonstrate a decrease in sPTB rates, likely in part 
due to their inability to target key molecular eff ects of GV. We previously 
reported that microbial supernatants from GV disrupt the cervical 
epithelial barrier. We hypothesize that GV promotes cervicovaginal (CV) 
epithelial barrier disruption through induction of epithelial-mesenchymal 
transition (EMT).

Methods: Vaginal (VK2), endocervical (ecto), and endocervical (endo) 
cells were cultured in monolayer. Microbial supernatants from GV and 
Lactobacillus crispatus (LC), a healthy component of the CV ecosystem, 
were applied to cells for 48 hours. Supernatant media TSB-RB and NYC-
III served as additional controls for GV and LC, respectively. Relative 
RNA abundance of EMT markers, including SNAI1, ZEB1, and MMP-9 
were quantifi ed by qPCR and normalized to 18S. Statistical analyses using 
two-way ANOVA were performed to establish signifi cance (p<0.05).
Results: GV microbial supernatants increased expression of SNAI1 
(p=0.0004), ZEB1 (p<0.0001), and MMP-9 (p<0.0001) in VK2 cells 
compared to non-treated, microbial, and media controls. Upregulation 
of MMP-9 by GV supernatants occurred in ecto (p<0.0001) and endo 
(p<0.001) cells compared to all controls. We observed a more potent 
eff ect on the induction of MMP-9 in VK2 cells vs ecto (p=0.005) and 
endo (p<0.001) cells. Induction of MMP-9 was not diff erent between ecto 
and endo cells (p=0.116)
Conclusion: Microbial supernatants from GV induce features of EMT, 
including upregulation of a protease that may comprise cervical integrity. 
Vaginal epithelial cells, the fi rst line of defense against opportunistic 
microbes, mount the most robust response to GV microbial supernatants. 
These results demonstrate unique host-microbe interactions based on 
specifi c CV cell type. It is biologically plausible that MMP-9 produced 
by the vaginal epithelium in response to microbial supernatants induces 
breakdown of cervical epithelial cells and stroma without microbes 
directly contacting the cervix. Further research exploring the host-
microbial interactions by cell type in the CV space may enhance our 
understanding of premature cervical remodeling and sPTB.(PENN 
MOD PRC) 

T-013
Diff erential Expression Changes in Human Decidua at Labor, 
Term Versus Preterm - Role for Upstream Targets in the PG 
Pathway. Kylie Hornaday†, Moss Bruton Joe†, Stephen Wood∗, 
David Anderson∗, Donna Slater∗. University of Calgary, Calgary, AB, 
Canada.
Introduction: The decidua, situated at the maternal fetal interface, is 
hypothesized to play a role in the onset of labor, and this process may 
be mediated by the prostaglandin (PG) synthesis pathway (an important 
clinical target for labor induction and augmentation). Most studies, 
however, rely solely on tissue drawn from fetal membranes and adherent 
scrapes of decidua, which is likely not refl ective of the entire decidual 
interface. PG synthesis is highly complex with at least three rate-limiting 
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steps, i) the release of arachidonic acid (AA) by phospholipase A2 
(PLA2) ii) conversion of AA to PG intermediates by PTGS1/2, and iii) 
isomerization by select PG synthases. We hypothesize that the decidua 
1) exhibits a distinct expression profile of genes in the PG pathway with 
the onset of labor, and 2) these genes exhibit differential expression in 
preterm labor (PTL) compared to term labor (TL). The aim of this study 
is to conduct a complete expression profile of the PG pathway in a unique 
set of decidua biopsy samples.
Methods: Decidual samples dissected from the myometrium at cesarean 
section were used to assess PG gene expression by RNAseq and qRT-PCR 
(n=7 preterm non-labor (PTNL), n=11 preterm labor (PTL), n=31 term 
non-labor (TNL), n=31 term labor patients (TL)). Expression analyses 
were conducted using student’s t-test, one-way ANOVA, and adjusted for 
multiple testing using the Benjamini-Hochberg method.
Results: RNAseq analysis identified 30 of the 53 unique PG genes to 
be highly expressed in decidua. We observe increased expression in 
PTGS2 (p=0.011) and PTGES (p=0.003) and decreased expression of 
PG-D synthases (p<0.05) with labor (term or preterm). In contrast, the 
expression of upstream enzymes is differentially expressed with pregnancy 
outcome. At term, we observe a decrease in PLA2 subtypes 2D, 4B and 
6 while preterm labor is associated with lower expression of PLA2G16 
and PLAA (p<0.05).
Conclusion: We observe that downstream PG synthases are differentially 
expressed with labor irrespective of gestational age at delivery. However, 
cases of preterm labor exhibit differential expression profiles when 
compared to term births at the level of upstream PG enzymes (PLA2). 
The presence of multiple PLA2 subtypes within the decidua suggests the 
potential for fine tuning the release of AA during PG synthesis during 
labor. Further investigation of upstream activity of PG synthesis may 
provide insight on the mechanism of PTL.

T-014
NICHD Workshop Criteria for Suspected Triple I: Confirmation 
by Placental Pathology. Danielle Prentice,1 Philip J Katzman,2 
Heather Florescue,2 Leon A Metlay,3 Serdar H Ural,1 William M 
Curtin∗.1 1Penn State College of Medicine, Hershey, PA, United States; 
2University of Rochester School of Medicine and Dentistry, Rochester, 
NY, United States; 3University of Rochester School of Medicine and 
Dentistry, Rochester, NY, United States.
Introduction: The 2015 NICHD workshop criteria for the diagnosis 
of suspected Intrauterine Infection, Inflammation or Both (Triple I) 
included the presence of fever plus one or more additional signs. Our 
objective was to determine if the additional signs increased confirmation 
by placental pathology.
Methods: This was a secondary analysis of a prior study on the accuracy 
of clinical signs of chorioamnionitis among term parturients. Subjects 
with complete information on intrapartum fever, maternal WBC count, 
and fetal tachycardia were selected for analysis. The categories of isolated 
fever, documented fever, and suspected Triple I were evaluated for the 
proportion that were confirmed Triple I by placental pathology. Data were 
expressed as % confirmed with their 95% CIs.
Results: The study included 592 subjects with complete information. The 
results are given in the Table. The baseline rate of placental inflammation 
was high among parturients with placental examination even without fever. 
Both isolated fever and documented fever categories had higher rates of 
confirmed placental inflammation in comparison to the afebrile category. 
Mothers with documented fever had higher rates of confirmed Triple I 
in comparison to those with an isolated fever. The addition of elevated 
maternal WBC count and fetal tachycardia to documented fever did not 
significantly increase confirmation of Triple I.
Conclusion: The addition of clinical signs to a documented maternal 
fever did not significantly increase confirmation of Triple I. These 
findings support clinical management decisions based on the presence 
of documented fever alone.

NICHD Terminology and confirmed Triple I

NICHD terminology Confirmed Triple I % 
(95%CI)

Afebrile (n= 409) 47.9 (43.0, 52.9)

Isolated fever (n=72) 70.8(58.9, 81.0)

Isolated fever + 1 or more signs (n=43) 81.4 (66.6,91.6)

Documented fever (n=111) 85.6 (77.7, 91.5)

Suspected Triple I: documented fever + 1 or more 
signs (n=78) 89.7(81.0, 94.7)

 

T-015
Fetal Macrophages in Amnion Promote the Healing of Ruptured 
Membranes through TGF-β1-induced Epithelial-mesenchymal 
Transition. Yosuke Kawamura†, Haruta Mogami∗, Asako Inohaya, 
Yusuke Ueda, Yoshitsugu Chigusa, Eiji Kondoh, Masaki Mandai. 
Kyoto university, Kyoto, Japan.
Introduction: Most women with preterm premature rupture of membranes 
(pPROM) begin labor spontaneously within days. However, in small 
proportion of cases, resealing of ruptured membranes was reported. 
We previously reported that ruptured membranes heal spontaneously in 
mouse sterile pPROM model, and fetal macrophages accumulated at the 
healing amnion. Here, we elucidated the mechanism of healing of ruptured 
membranes in human.
Methods: Human fetal membranes were collected from three cases 
of pPROM undergoing cesarean section, and ruptured sites were 
histologically compared to un-ruptured intact sites. Using co-culture 
systems, interactions of amniotic epithelial cells (AEC) and macrophages 
were analyzed. Primary human macrophages were prepared from ascites 
during the surgery of benign gynecologic diseases.
Results: In the ruptured human fetal amnion, CD68-positive macrophages 
were aggregated (x2.9, P<0.05, n=3). Around rupture sites, proliferation 
of Ki67-positive AEC was observed, which was rarely observed in intact 
sites (x17, P<0.05, n=3). Moreover, vimentin positive cells were scattered 
in AEC (x3.9, P<0.05, n=3), which suggests the existence of epithelial-
mesenchymal transition (EMT). In vitro, migration of AEC was 1.7-fold 
increased by co-culture with macrophages in scratch assay (P<0.05, n=3). 
Interestingly, vimentin-positive AEC were increased under the existence of 
macrophages (x2.4, P<0.01, n=3). TGF-β1 in the media of co-culture was 
higher than that of AEC or macrophages alone (x14 and x16, respectively, 
P<0.05 by ANOVA). As expected, treatment of TGF-β1 promoted 
migration of AEC (P<0.05, n=3) and increased vimentin-positive AEC 
(x1.5, P<0.05, n=3). In contrast, SB431542, a selective inhibitor of 
TGF-β1, blocked the migration of AEC (P<0.05, n=3).
Conclusion: Fetal macrophages may assist the healing of ruptured 
amnion by releasing TGF-β1 which mediates epithelial-mesenchymal 
transition of AEC.

T-016
Comparison of Bacterial DNA Profiles inMid-gestation Amniotic 
Fluid Samples From Pre-term and Full-term Deliveries in Sweden. 
Matt Payne∗,1 Lisa Stinson,1 Maria Hallingström,2 Malin Barman,3 
Jeffrey Keelan,1 Marian Kacerovsky,4 Peter Celec,5 Bo Jacobsson.2 
1University of Western Australia, Crawley, Australia; 2University 
of Gothenburg, Gothenburg, Sweden; 3Chalmers University of 
Technology, Gothenburg, Sweden; 4Charles University, Prague, Czech 
Republic; 5Comenius University, Bratislava, Slovakia.
Introduction: Although it is known that bacteria can infect amniotic 
fluid during pregnancy, there is ongoing controversy regarding whether 
or not a ‘commensal’ in utero microbiome exists. Many studies that have 
attempted to elucidate this have been plagued by reagent contamination 
issues. Here, we used appropriately controlled molecular methods to detect 
bacterial DNA in mid-gestation amniotic fluid samples, and subsequently 
documented bacterial DNA profiles in a subset from preterm and term 
deliveries.
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Methods: 1198 amniotic fluid samples were screened for bacterial DNA 
using 16S rDNA qPCR in a cohort of Swedish women undergoing mid-
gestation (14-20 weeks’) amniocentesis. All extractions were performed 
on an automated Kingfisher platform with negative extraction controls 
included on each run. PCR mastermixes were dsDNase-decontaminated 
prior to use. Human DNA controls were used with all qPCR runs to 
account for potential human DNA mis-priming. A subset of 27 samples 
from spontaneous preterm births (n=9) and term births (n=18) were subject 
to full-length 16S rDNA sequencing using PacBio circular consensus 
sequence read technology.
Results: The majority of samples were devoid of detectable bacterial 
DNA; however, approximately a fifth of the cohort (19.9%) were 16S 
rDNA-positive. Samples that underwent full-length 16S rDNA profiling 
contained low abundance and low diversity bacterial DNA profiles 
that were dominated by reads mapping to Saccharibacteria (TM7 oral 
clone), Acidovorax temperans, Tepidimonas taiwanensis, and Pelomonas 
puraquae. All negative PCR controls produced no reads, whilst negative 
extraction controls were sporadically positive; six OTUs were detected in 
these, however, in cases where such OTUs were detected in an extraction 
control, they were not detected in the associated samples, suggesting 
extraction-based contamination did not contribute to our results. We did 
not identify any differences in amniotic fluid bacterial DNA profiles of 
women who delivered preterm vs term.
Conclusion: These findings suggest that, in a minor proportion of 
pregnancies, DNA from non-pathogenic bacteria may be present in the 
amniotic fluid far earlier than previously reported, but is not associated 
with preterm birth.

T-017
MicroRNA Levels Change in Human Placenta During Onset of 
Spontaneous Delivery. Heli Tiensuu†,1 Antti Haapalainen,1 Ravindra 
Daddali,1 Marja Ojaniemi,1 Riitta Marttila,1 Mikko Hallman∗,1 Mika 
Rämet∗.1,2 1University of Oulu, Oulu, Finland; 2University of Tampere, 
Tampere, Finland.
Introduction: Previous studies have suggested that altered expression 
of some microRNAs (miRNAs) have a role in pregnancy complications 
like preeclampsia and spontaneous preterm delivery (SPTD). Placenta 
has proposed regulatory roles in initiation of labor. It is known that there 
are three separate placenta specific miRNA clusters: miR-371-3 cluster, 
C14MC and C19MC. This study focuses on the changes of placenta 
microRNA profiles between placentas from SPTD, spontaneous term 
(STD) and elective term (ETD) births. As miRNAs have multiple gene 
targets, altered miRNA expression may cause changes in many biological 
pathways that influence the length of pregnancy and onset of birth. The 
aim was to discover changes in miRNA expression that may play a role 
in determining length of pregnancy and onset of preterm birth.
Methods: We performed microRNA omics study where we compared 
microRNA transcriptome of placentas from SPTD and STD after vaginal 
delivery and from ETD. miRNAs from basal plates of altogether 18 
placentas were purified and microRNA transcriptomes were determined. 
Transcriptional profiles of SPTD (n = 6), STD (n = 6) and ETD (n = 6) 
placental microRNAs were detected by sequencing. Some of the observed 
changes were verified by RT-qPCR.
Results: Sequencing data analysis showed that there are 13 miRNAs 
upregulated and 28 downregulated in SPTD placentas compared to STD 
placentas (fold change FC >1.5, p < 0.05). 33 miRNAs are upregulated, 
42 miRNAs are downregulated in STD compared to ETD placentas, and 
17 miRNAs are upregulated and 30 miRNAs downregulated in SPTB 
compared to ETD placentas respectively. Almost all members of placenta 
specific miR-371-3 cluster were upregulated in both SPTD and STD 
placentas compared to ETD placentas. Pathway analysis demonstrated 
that miRNAs with altered expression target genes having role in cancer 
and infection related pathways.
Conclusion: Our results show that miRNA transcriptome of placenta from 
SPTD, STD and ETD differ between the three groups. As members of 
placenta specific miR-371-3 cluster were upregulated in both SPTD and 
STD placentas compared to ETD placentas it may indicate that expression 
of this cluster plays a role in the onset of labor.

T-018
Genome-wide Changes in Myometrial Contraction and Labor: 
Integration of ChIP-seq and RNA-seq Reveals Critical Steroid-
Target Genes. Ariel J Dotts†, Ping Yin∗, William A Grobman∗, Serdar 
E 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 prematurely in the 
USA every year. During most of pregnancy, the myometrium remains 
quiescent until labor is induced via myometrial contraction and cervical 
dilatation. Labor is thought to be initiated, at least partly, by inflammatory 
mediators; a clear understanding of initiators for labor, however, is 
lacking. Elucidating the molecular mechanisms whereby the myometrium 
transforms from a quiescent to a contractile state would fill an important 
evidence gap and be beneficial in advancing treatment for the prevention 
of PTB.
Methods: We performed RNA-seq 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). ChIP-seq for histone modifications 
for active (H3K27ac and H3K4me3) and repressive (H3K27me3) marks 
were conducted on myometrium tissues from TNIL (n=3) and TIL (n=3). 
We also performed ChIP-seq for progesterone receptor (PR) and estrogen 
receptor α (ERα) in non-pregnant myometrium tissues (n=2).
Results: Principal component assay indicated the TNIL and TIL 
transcriptomes can be distinguished as two distinct clusters. RNA-seq 
analysis revealed that 1300 genes were significantly differentially 
expressed between TIL and TNIL tissues (FDR <0.05), with 807 (59%) 
upregulated and 554 (41%) downregulated in TIL tissues. Metascape 
pathway analysis of these differentially expressed genes uncovered that 
genes and pathways key for labor were significantly enriched for those 
related to the acute inflammatory response and positive regulation of 
cytokine-mediated signaling pathway. Integrative analysis of RNA-seq 
and ChIP-seq data of histone marks and steroid hormone receptors 
uncovered PR/ERα downstream target genes potentially regulating 
myometrial contraction and labor. We are currently further characterizing 
the functions of these genes.
Conclusion: Our ChIP-seq and RNA-seq data identified steroid hormone 
receptor target genes that are actively transcribed during labor. These 
genes and pathways may serve as potential therapeutic targets to prevent 
preterm birth.

T-019
Cervicovaginal Microbiota and Immune Output: Potential 
Determinants of Spontaneous Preterm Birth in Black Women. 
Kristin D Gerson†, Clare McCarthy, Heather H Burris, Michal A 
Elovitz∗. University of Pennsylvania Perelman School of Medicine, 
Philadelphia, PA, United States.
Introduction: Significant racial disparities persist in sPTB. Non-optimal 
cervicovaginal (CV) microbiota have been linked to spontaneous preterm 
birth (sPTB). Select CV immune responses appear to mitigate this 
microbiota-associated risk in a racially dependent manner. The prevalence 
of a non-optimal microbiota is higher in black women, yet how the CV 
immune response might alter sPTB risk among black women with the 
same non-optimal CV microbiota has not been studied.
Methods: This was a secondary analysis of a prospective pregnancy 
cohort. Term births and sPTB were selected 2:1 among black women. 
Term births were included if delivered between 38-40 weeks without 
chorioamnionitis. CV microbiota was analyzed with 16S rRNA gene 
sequencing and microbial communities classified into community 
state types (CST) from swabs at 16-20 weeks. CST I, II, III, and V are 
predominated by Lactobacillus, while CST IV is a non-optimal community 
enriched in anaerobes with a relative lack of Lactobacillus. Cytokines were 
measured by Luminex, and antimicrobial peptide beta-defensin (βD) was 
measured by ELISA. Cytokine detection was stratified into high, medium 
and low groups. βD was dichotomized at the median into high and low 
groups. A sensitivity analysis assessed differences in the proportion of 
detectable samples between sPTB and term. Wilcoxon rank-sum and 
ANOVA tests compared cytokine abundances, and multivariate logistic 
regression assessed associations between significant cytokines and sPTB.
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Results: Among the 248 black women studied, IL-6 was increased 
in sPTB, while IL-2 was decreased in sPTB (p=0.014 and p<0.001, 
respectively). Eleven of 14 cytokines were higher in CST IV vs non-CST 
IV (p<0.05 for all). After stratifying by CST and birth outcome, median 
cytokine abundance was higher in CST IV/sPTB and CST IV/term vs 
non-CST IV/sPTB and non-CST IV/term birth. Median βD was lower 
in sPTB vs term birth (p<0.001). There were no interactions between 
cytokines and CST IV, or between cytokines and βD, on the outcome 
of sPTB. In sensitivity analyses, the proportion of detectable samples 
diff ered signifi cantly between sPTB and term births for IL-6, GM-CSF, 
IL-15, IL-5, and TNF-a (p<0.05 for all).
Conclusion: Detection of immune mediators in the CV space in pregnancy 
appears distinct from profi les outside of pregnancy. Immune response 
diff ers by optimal versus non-optimal CST. Among black women with 
non-optimal CST, immune mediators may identify those at greater risk 
for sPTB. R01NR01478 (ME)

T-020
Uterine Electromyography: Novel Uterine Bioelectrical Signaling 
Patterns Lead to Advances in Understanding of Uterine 
Contractile Activity. Ponnila S Marinescu†,1 Lauren A Miller,2 Roger 
C Young∗,3 Braxton Hern,4 Eva K Pressman,1 Neil S Seligman.1

1University of Rochester, Rochester, NY, United States; 2St. Luke’s 
Clinic, Boise, ID, United States; 3PreTel, Inc., Chattanooga, NY, United 
States; 4University of Tennessee College of Medicine, Chattanooga, 
TN, United States.
Introduction: Uterine electromyography (uEMG) has been used in the 
assessment of myometrial contractile activity. Historical methods were 
based on propagation velocity or power spectrum amplitude and frequency 
analyses. Newly discovered uEMG signals, however, have enriched our 
understanding of the bioelectric relationship with myometrial activation. 
Here, we present these novel uEMG signals and their possible clinical 
correlates.
Methods: Prospective observational study of women with singleton 
pregnancies between 16w0d-22w6d (mid-trimester analysis) and between 
30w0d-42w0d (preterm-term analysis); women in the latter group were 
evaluated on Labor and Delivery for contractions. Four to seven-channel 
uEMG recordings were obtained using directional EMG sensors for > 30 
minutes. Uterine signals were isolated using a bandpass fi lter between 
0.15 and 1.2 Hz.
Results: We identifi ed four novel uterine EMG signals in addition to the 
previously identifi ed “contraction associated signals”; criteria for each 
are shown in Table 1. These new signaling patterns are independent of 
tocodynamometry (toco)-observed contractions and are distinct from one 
another, although some (e.g., spike-like signals) fall on a continuum with 
larger patterns (e.g., fasciculation-like signals). Each pattern is associated 
with a unique clinical implication. Spike- and burst-like signals were 
observed in mid-trimester patients; however, these women did not have 
recorded contractions, and therefore, the presence of other signals in the 
mid-trimester cannot be excluded.
Conclusion: Discovery of novel uterine bioelectrical signaling patterns 
has enriched our understanding of uterine contractility and myometrial 
activation. Future work should focus on the overarching goal of correlating 
the relationships among these, and other undiscovered bio-signals, with 
specifi c clinical applications.

T-021
Cellular Aging in Pregnancy: Telomere Dynamics Across 
Gestation. Danielle M. Panelli†,1 Stephanie A. Leonard,1 Ronald 
J. Wong,2 Anna I. Girsen,1 Mana Baskovic†,1 David K. Stevenson,2

Katherine Bianco∗.1 1Stanford University, Stanford, CA, United States; 
2Stanford University, March of Dimes Prematurity Research Center, 
Stanford, CA, United States.
Introduction: As perinatal complication rates rise in the U.S., it has 
become critical to understand how biologic pathways impact adverse 
pregnancy outcomes. Telomere length (TL), a marker of cellular aging, 
could represent a novel component of gestational biology. To this end, we 
studied telomere dynamics in a cohort of term pregnancies.
Methods: Maternal leukocyte TL was measured from nulliparous women 
with a live, term, singleton birth between 2012 and 2018, who had at least 
one blood sample drawn and stored at -80 C during pregnancy. TL was 
measured using quantitative PCR and converted to basepair (bp) length. 
Samples were defi ned as: early if collected prior to 20 weeks (wks), late 
between 20 and 37 wks, and delivery/postpartum (PP) between 37 wks 
and 9 wks PP. Change in TL over time was calculated for women with 
both an early TL and a delivery/postpartum TL. We then subcategorized 
women with an early TL into two groups: 1) those with short early TL 
(less than 50%ile); and 2) those with long early TL (greater than or equal 
to 50%ile). TL dynamics and maternal demographics were then compared 
between these groups.
Results: A total of 150 maternal blood samples from 60 pregnancies were 
analyzed. The coeffi  cient of variation for TL was 2.2%. Among 33 women 
with both early and delivery/PP TL data, 21 (64%) had shortening and 
12 (36%) had lengthening of their TL over time. The mean change was 
a shortening of 1.3±13.3 bp/wk. Of 47 women with early TL results, 24 
were categorized as long. Women who started with long early TL had 
signifi cant shortening in mean TL over time (6363 to 6092 bp, p=0.01), 
while women with short early TL had a non-signifi cant lengthening (5590 
to 5708 bp, p=0.39) (Table 1).
Conclusion: In this cohort of nulliparas who delivered at term, mean 
maternal TL shortened by 1.3 bp/wk across pregnancy. While there was 
variation between individuals, women who began pregnancy with long TL 
had signifi cant shortening. Future research investigating TL in pregnancy 
and its impact on adverse outcomes is warranted.
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Telomere characteristics and maternal demographics

All with early 
TL (n=47)

Short early TL 
(n=23)

Long early TL 
(n=24)

Early TL (mean, SD) 5985 (504) 5590 (183) 6363 (412)

Early TL GA (wks) 11.9 (2.9) 11.7 (2.5) 12.0 (3.3)

Late TL 5885 (369) 5680 (188) 6089 (396)

Late TL GA 26.4 (1.7) 25.9 (1.1) 26.8 (2.0)

Delivery/PP TL 5872 (432) 5708 (304) 6092 (488)

Delivery/PP GA (wks 
since LMP) 42.9 (2.9) 43.6 (2.8) 42.1 (3.0)

Maternal Age 30.4 (3.5) 29.7 (3.4) 31.2 (3.6)

Body mass index 22.1 (4.0) 22.4 (4.9) 22.0 (3.2)

White race, n (%) 25 (64) 11 (58) 14 (70)

T-022
The Integrin Activator Talin is Highly Expressed in Myometrium 
During Late Pregnancy and Labour and Distinctly Localized 
to Focal Adhesions. Daniel J. MacPhee, Soleil M Gagne, Ewa I 
Miskiewicz. University of Saskatchewan, Saskatoon, SK, Canada.
Introduction: During pregnancy the myometrium undergoes a program 
of growth and adaptation into a powerful, contractile tissue at labour. As 
uterine muscle cells transform into contractile cells, clusters of integrin 
receptors and associated proteins called focal adhesions form within 
the cells to interact and connect with the extracellular matrix (ECM) 
surrounding them. Previous work showed integrin receptors are readily 
expressed in myometrium and the β1 subunit is the most highly expressed 
integrin in cell membranes. The cytoplasmic protein Talin binds to the β 
subunits of integrin heterodimers and changes their affi  nity for the ECM to 
modulate cell behaviour. We hypothesized that Talin would also be highly 
expressed in the myometrium during late pregnancy and labour when 
clustered and activated focal adhesions would be required to facilitate 
myometrial contraction.
Methods: For immunoblot (IB) and immunofl uorescence (IF) analyses, 
samples of rat uterus were acquired from non-pregnant animals as well 
as from pregnant animals on day (d) 6, 12, 15, 17, 19, 21, 22, 23 (labour) 
as well as post-partum. For IB analyses, myometrium samples were 
homogenized in RIPA lysis buff er using a bead mill followed by SDS-
PAGE and electroblotting to nitrocellulose membranes. For IF analysis, 
fi ve micrometer thick paraffi  n uterine tissue sections were dewaxed 
and underwent heat-induced epitope retrieval prior to immunostaining. 
Images were collected with an Olympus IX83 imaging system equipped 
with an Andor Zyla sCMOS camera (2048 x 2048 pixel array). Focal 
adhesions were quantifi ed using Olympus CellSens software following 
deconvolution. Data from IB analysis as well as focal adhesion 

quantifi cation data were subjected to a one-way ANOVA followed by 
Tukey multiple comparisons tests. Values were considered signifi cant 
if P<0.05.
Results: IB analyses showed that Talin expression increased dramatically 
in late pregnancy and labour. Talin expression was signifi cantly increased 
at day (D) 22, 23 and post-partum compared to D12, D15 and D19 
(P<0.05). IF showed Talin became highly detectable at myometrial cell 
membranes during late pregnancy and labour and co-localized with 
another integrin activator named FERMT2. Deconvolution of IF images 
also revealed that Talin-containing focal adhesions became much more 
distinct and prominent during late pregnancy and labour. The number of 
talin-containing focal adhesions was signifi cantly greater at D23 compared 
to D6 (P<0.05).
Conclusion: The elevated expression of Talin in myometrium during late 
pregnancy and labour as well as prominent detection in focal adhesions 
with FERMT2 indicate the activation of integrin-mediated signalling in 
myometrium at this time. Thus, Talin is likely important in promoting 
the contractile activation of the myometrium which would require stable 
cell-ECM contacts.

T-023
Eff ect of Cervical Cerclage Suture Type on Pregnancy Outcomes. 
Nayla G. Kazzi†, Ashley Hesson†, Elizabeth S. Langen∗. Michigan 
Medicine, Ann Arbor, MI, United States.
Introduction: The objective was to compare pregnancy outcomes of 
women who underwent cerclage placement based on the type of suture 
material.
Methods: Women who had a vaginal cerclage placed at a large university 
hospital between September 2013 and October 2018 were eligible for 
this retrospective observational study. Those for whom delivery and/or 
cerclage material type information was unavailable were excluded. The 
primary outcomes were gestational age at delivery and the development 
of clinically assessed chorioamnionitis. Descriptive statistics, Fisher tests, 
Student T tests, and ANOVA were used to characterize the distribution of 
these outcomes as well as demographic characteristics across those with 
multifi lament and monofi lament cerclage types.
Results: During the study period, a total of 159 vaginal cerclages were 
placed. 36 were excluded due to missing data, leaving a total of 123 
cerclages for review. Of the 123 vaginal cerclages, 64 (52.0%) were 
history-indicated, 41 (33.3%) were ultrasound-indicated, and 18 (14.6%) 
were exam-indicated. The mean gestational age at placement was 16.6 
weeks (10.7-23.1 weeks). The mean age of the sample was 32.4 yr (SD= 
5.1). Seventy-four (60.2%) women had a history of spontaneous preterm 
birth (see Table 1 for demographics by suture type). The majority of 
cerclages placed were monofi lament (N=75, 60.1%). There was no 
signifi cant diff erence in gestational age at delivery between cerclage suture 
types (mean days of gestation 246 for monofi lament, 234 for multifi lament; 
P=0.28). There were, however, signifi cantly more cases of clinical 
chorioamnionitis among the multifi lament group (P=0.02, OR 3.6). Rate 
of chorioamnionitis did not diff er between cerclage indication (P=0.28).
Conclusion: There is no association between vaginal cerclage suture 
choice and gestational age at delivery, but there is a higher incidence of 
chorioamnionitis in the multifi lament group. Our fi ndings support the use 
of monofi lament suture as the default material for cerclage placement in 
patients without specifi c clinical characteristics supporting multifi lament 
suture use.
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T-024
Contraction Synchronization Predicts the Onset of “True” Labor. 
Ponnila S Marinescu†,1 Roger C Young,2 David Adair,3 Braxton 
Hern,3 Eva K Pressman,1 Neil S Seligman∗.1 1University of Rochester, 
Rochester, NY, United States; 2PreTel, Inc., Chattanooga, TN, United 
States; 3University of Tennessee College of Medicine, Chattanooga, 
TN, United States.
Introduction: Global synchronization of uterine activity is necessary for 
labor, but little is known about how often synchronized contractions are 
expressed in “true” vs “false” labor. Contraction synchronization can be 
assessed using multichannel uterine electromyography (uEMG). Here, 
we use uEMG to compare the frequency of synchronized contractions 
among women who presented for evaluation of “true” versus “false” labor.
Methods: Multi-center observational cohort study of women from 
2 academic medical centers. Women with uncomplicated singleton 
pregnancies between 30w0d - 42w0d and chief complaint of contractions 
were included. Those with cervical dilation < 2 cm and no further cervical 
change were in the “false” labor (FL) group, which was divided into < 
36w0d and > 36w0d sub-groups. The “true” labor (TL) group was a 
comparison cohort of 6 term women with cervical exams > 2 cm and 
subsequent dilation. Primary outcome was number of synchronized 
contractions within a 10-minute period. Contractions were reported by 
toco. A 6-channel uEMG was performed using directional sensors for > 
60 minutes and filtered between 0.15 and 1.2 Hz to isolate uterine signals. 
A computer algorithm identified contractions by uEMG and then assessed 
each channel for uEMG activity through the first 5-15 seconds of each 
toco-positive contraction. A contraction was “synchronized” if EMG 
activity occurred in > 50% of the channels.
Results: 19 women were included, 6 in the TL group and 13 in the FL 
group. There were 5 in FL subgroup < 36 weeks and 8 in FL subgroup 
> 36 weeks. Ratios of the number of synchronized contractions to total 
contractions for each group are presented in Table 1. The FL subgroups 
did not differ from one another (P = .28) but a higher frequency of 
synchronized contractions was observed in the TL group compared to 
the collective FL group (P = .0005). Additionally, the FL subgroups were 
individually different from the TL group (P = .003 for < 36 weeks; P = 
.0003 for > 36 weeks).
Conclusion: Contraction synchronization is more frequent in “true” 
labor than in “false” labor, even when gestational age is considered. We 
hypothesize that transition to more synchronized contractions may be 
necessary for the onset of “true” labor. Future work will be required to 
determine the value of synchronization analysis as a prospective predictor 
for “true” labor.

T-025
Cathelicidin Antimicrobial Peptide LL-37 mRNA Levels in Cervix, 
Placenta and Fetal Membranes at Preterm and Term Birth. 
Aurelija Dubicke†,1 Emma Fransson†,1 Gunvor Ekman-Ordeberg∗,1 
Sarah J Stock∗.2 1Karolinska Institutet, Stockholm, Sweden; 2University 
of Edinburgh, Edinburgh, United Kingdom.
Introduction: The human cathelicidin peptide LL-37 is one of the effector 
molecules of the innate immune system. It has antimicrobial as well as 
immunomodulatory properties and plays an important role in infection 
defense and inflammatory processes. It is shown higher secretion of LL-
37 I cervicovaginal secretion in bacterial vaginosis. The role of LL-37 in 
pregnancy, delivery and preterm labor is still unknown.
Methods: Cervix, placenta, amnion and chorion samples were collected 
directly after vaginal delivery from 5 deliveries with preterm prelabour 
rupture of Membranes (PPROM), 6 preterm deliveries (before 37 weeks of 

gestation and 9 deliveries at term (37 or more gestational weeks). mRNA 
expression was analysed by Real-time PCR. Student T-test was used to 
detect if the differences between the groups were significant.
Results: LL-37 mRNA expression was detected in all the cervix, placenta, 
amnion and chorion samples. There was a higher mRNA expression off 
LL-37 in amnion from preterm deliveries compared to PPROM deliveries 
and term deliveries. There were no significant differences in mRNA 
expression of LL-37 in other tissues between the studied groups.
Conclusion: Our results indicate that LL-37 may be involved in the 
pathogenesis of preterm delivery. Further studies are needed for better 
understanding of LL-37 role in preterm birth.

T-026
Novel Drug Discovery Pathways in the Myometrium for the 
Treatment of Preterm Labor. Scott D Barnett†,1 Hazik Asif,1 Coral 
Gramelspacher,2 Jennifer Burnham,2 Irene Richardson,2 Veronica 
Arinze,2 Iain L.O. Buxton∗.1 1University of Nevada, Reno School of 
Medicine, Reno, NV, United States; 2University of Nevada, Reno, Reno, 
NV, United States.
Introduction: Approximately 12% of US births occur preterm. Half of 
preterm births are the result of spontaneous preterm labor (sPTL), which 
is idiopathic in nature. Tocolytics in current use are ineffective. We seek 
to develop novel therapeutics that leverage our previous finding that nitric 
oxide mediated relaxation of the myometrium occurs independently of 
cGMP accumulation through protein S-nitrosation. An important regulator 
of protein S-nitrosation is the availability of S-nitrosoglutathione (GSNO), 
the endogenous NO donor. Nitric oxide synthase (NOS) and GSNO 
reductase (GSNOR) regulate GSNO availability in smooth muscle. 
We have previously determined that GSNOR is upregulated in preterm 
laboring myometrium, and we hypothesize that increasing endogenous 
NO availability will restore the quiescent phenotype in sPTL tissue. Here 
we describe that GSNOR inhibition (SPL-334) and β3AR activation 
(mirabegron), both of which increase endogenous NO levels in the cell, 
exhibit tocolytic effects on human myometrium.
Methods: Strips of (~0.5x15mM) were attached to a force transducer, 
and isometrically stretched in an organ bath containing Krebs buffer. 
Tissues were maintained at 37°C and gently bubbled with balanced 
oxygen (95% O2, 5% CO2). Tissues were then challenged with KCl 
(60mM replacing NaCl) and oxytocin (8nM), followed by washout, 
then treated with either mirabegron (100µM) or SPL-334 (10µM). Data 
were analyzed with LabChart (version 8.1.13). Western blots were run 
on a 10-15% polyacrylamide gel with 30µg of total protein and using a 
student’s t-test (sig. p<0.05).
Results: Both GSNOR inhibition (SPL-334, 10µM), and β3AR 
activation (mirabegron, 100µM), exhibit negative inotropic effect on 
human myometrium. SPL334 decreased ‘area under the curve’ by 21.6% 
(p<0.001) and reduced the number of ‘contractions per unit time’ by 
20%. Similarly, mirabegron decreased peak force by 18.2% (p=0.0113). 
Of note, β3ARs are expressed in both endothelium and uterine smooth 
muscle, and we found that both β3AR and eNOS are downregulated in 
PTL (n=6 p=0.0317, p=0.0012), as compared to other pregnancy states 
(n=12 each: TL, TNL, PTNL), indicating a potential role for therapies 
that target these pathways.
Conclusion: The importance of protein S-nitrosation in the myometrium, 
combined with the known dysregulation of NO metabolism in PTL tissue, 
have led us to seek novel therapeutics (tocolytics) that will mitigate 
preterm labor by enhancing endogenous NO availability (and SNOs) in 
the myometrium. SPL-334 increases NO· through inhibition of GSNOR, 
and mirabegron activates β3ARs on both uterine smooth muscle and 
endothelium, further bolstering relaxation pathways. The activation of 
these pathways may be particularly important as both β3ARs and eNOS 
are downregulated in PTL myometrium.
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T-027
Neuropeptide S Receptor 1 is a Novel Non-Hormonal Treatment 
Target in Endometriosis. Thomas T Tapmeier,1 Nilufer Rahmioglu,1 
Jianghai Lin,2 Maik Obendorf,3 Bianca de Leo,3 Grant Montgomery,4 
Udo Oppermann,1 Stephen Kennedy,1 Thomas Zollner,3 Christian 
M Becker,1 Joseph Kemnitz,5 Jeffrey Rogers,6 Krina T Zondervan∗.1 
1University of Oxford, Oxford, United Kingdom; 2Jinan University, 
Guangzhou, China; 3Bayer AG, Berlin, Germany; 4University of 
Queensland, Brisbane, Australia; 5University of Wisconsin, Madison, 
WI, United States; 6Baylor College of Medicine, Houston, TX, United 
States.
Introduction: Endometriosis affects up to 10% of women of reproductive 
age world wide. Treatment options are limited and symptomatic at best. 
We set out to identify new treatment targets in endometriosis, and to test 
candidate targets in vitro and in vivo using suitable inhibitors. We have 
conducted genetic analyses in human family- and population-based studies 
complemented by a study of large-pedigree of rhesus macaque with 
endometriosis to identify novel rare and common associations in NPSR1. 
We investigated functional effects of NPSR1 in vitro and in vivo including 
laboratory inhibition experiments and endometriosis mouse models.
Methods: Germ-line sequencing of 32-families with 3+ endometriosis 
cases was complemented by association analyses in 3194 cases and 
7060 controls, and linkage/sequencing of 849 rhesus macaques with 
endometriosis. Laboratory analyses were conducted on relevant patient 
tissues. Target inhibition was performed in cell-based assays and in 
endometriosis mouse models including pain readouts.
Results: Family-based sequencing revealed significant over-representation 
of predicted deleterious rare coding variants in NPSR1 in endometriosis 
cases vs. controls (P=7.8x10-4), involving three missense variants: novel 
C7_34698148, rs34705969 and rs116825950. Association analysis also 
revealed a common insertion/deletion variant, rs142885915, associated 
with stage III/IV endometriosis (P=5.15x10-5, Odds Ratio=1.23, 95% 
Confidence Interval=1.09-1.39). NPSR1 was expressed in glandular 
epithelium from eutopic and ectopic endometrium, and on immune cells 
in peritoneal fluid, in particular monocytes from endometriosis cases. The 
NPSR1 inhibitor, SHA 68R reduced NPSR1 mediated Ca2+ and cAMP 
signalling, pro-inflammatory TNF-α release and monocyte chemotaxis 
in vitro (P<0.01), and in endometriosis models in vivo, with significant 
reductions of inflammatory cell infiltrate and abdominal pain observed 
(P<0.05).
Conclusion: Genetic variants in NPSR1 are associated with endometriosis, 
and NPSR1 inhibition in relevant inflammatory pain models is consistent 
with a functional role of NPSR1 in endometriosis. The receptor presents 
a new non-hormonal target for the treatment of endometriosis.

T-028
PolyChlorinated Biphenyl126 Drives Endometriosis via Activating 
Estrogen Receptor β axis. Sang Jun Han∗,1 Yeon Jean Cho∗.2 1Baylor 
College of Medicine, Houston, TX, United States; 2Dong-A University, 
Houston, Korea, Republic of.
Introduction: Endometriosis is defined as the colonization and growth of 
endometrial tissues at anatomic sites outside of the uterine cavity. 10% of 
reproductive-aged women suffer from symptoms of endometriosis (such as 
pain and infertility). However, the molecular etiology of endometriosis is 
not elucidated, yet. Polychlorinated biphenyl (PCB)126 was significantly 
accumulated in adipocyte tissue of deep infiltrating endometriosis 
patients compared to healthy women. PCB126 treatment increased the 
levels of Estrogen Receptor (ER)β and ERβ played an essential role in 
endometriosis progression. The PCB126 treatment increased caspase 
1 level and caspase 1 has a critical role in ERβ-mediated activation 
of inflammasome in ectopic lesions to stimulate endometriosis. Also, 
PCB126 treatment altered DNA methylation across the genome. Based 
on these observations, we hypothesize that exposure of PCB126 drives 
the endometriosis progression by activating the ERβ axis.
Methods: We surgically induced endometriosis in a mouse by 
autotransplanting uterine fragments to the mesentery membrane of the 
intestine. Afterward, mice with endometriosis were randomly divided 
into two groups (n=9/group) and then treated with PCB126 (0.3 mg/kg, 
once a week, 5 weeks) versus the vehicle as to the control. After drug 

treatment, we determined the volume of PCB126- versus vehicle-treated 
ectopic lesion and examined levels of ERβ and DNA Methyltransferases 
(DNMTs), activation of Receptor Tyrosine Kinase and cytokine levels in 
PCB126- versus vehicle-treated ectopic lesions.
Results: PCB126 treatment increased the volume of ectopic lesions 
(2.8-fold) and levels of ERβ (3.5-fold) in ectopic lesions compared to 
the vehicle, but reduced levels of Dnmt1 (3.5-fold) and Dnmt3a (5.6-
fold) in ectopic lesions as compared with the vehicle. The knockdown of 
DNMT1 and Dnmt3A elevated ERβ levels by 2.3- and 3.3-fold in human 
endometrial stromal cells compared to the control. PCB126 activated Axl 
(1.8-fold) signaling in ectopic lesions, and AXL inhibitor suppressed the 
growth of ectopic lesions (13.3-fold) in mice with endometriosis compared 
to the control. PCB126 treatment also increased sIcam1 (2.3-fold) and 
Csf1 (6.7-fold) levels in ectopic lesions compared to the vehicle. ERβ 
bound to promoter regions of sIcam1 and Csf1 in ectopic lesions.
Conclusion: PCB126 treatment increases the levels of ERβ in ectopic 
lesions by downregulating Dnmt3a, and then enhance ERβ activity through 
the activation of Axl signaling to stimulate endometriosis. Afterward, 
PCB126-induced ERβ increases cytokine levels in ectopic lesions to 
stimulate the growth of ectopic lesions.

T-029
Simvastatin Inhibits Steroid Receptors and Caveolin-1 Expression 
in Human Leiomyoma Cells. Sadia Afrin†, Malak El Sabeh, Mostafa 
A Borahay∗. Johns Hopkins University, School of Medicine, Baltimore, 
MD, United States.
Introduction: In women of reproductive age, uterine leiomyoma are the 
most prevalent benign gynecological tumors. Extensive experimental 
and clinical evidence specifies that steroid hormones (estrogens and 
progesterone) and their associated receptors are imperative causative 
factors in the uterine leiomyoma pathogenesis and development. In 
addition, there is a significant indication for rapid effects of steroids 
whose signaling begin at the plasma membrane and seem to be mediated 
by membrane-associated receptors. Caveolin-1 is an essential protein of 
lipid rafts or caveolae that conducts and synchronizes various signals 
at the cell surface. The relationship between membrane-bound steroid 
receptor and caveolae in signal transduction is well known, but it is not 
well understood in leiomyoma cell membrane. Simvastatin is a reductase 
inhibitor of 3-hydroxy-3-methyl-glutaryl-CoA (HMG-CoA) which has 
been commonly used for the treatment of cardiovascular diseases or 
hypercholesterolemia for more than 20 years. Based on their promising 
therapeutic efficacy, in the present work we investigated the in vitro 
effects of clinically relevant doses of simvastatin on steroid receptors and 
caveolin-1 expression in human leiomyoma cells.
Methods: Primary and immortalized leiomyoma cells were treated with 
various simvastatin concentrations (0.001, 0.01, 0.1 and 1 µM) for 48 
hours. The effect of simvastatin on the expression of ER-α and caveolin-1 
were examined using western blot after 48 hours treatment. To confirm the 
ER-α and caveolin-1, and PR-A/B and caveolin-1 interaction, leiomyoma 
cells were dual stained with anti-ER-α and anti-caveolin-1; and anti-PR-
A/B and anti-caveolin-1 for immunofluorescence. Student’s t-test was 
used to determine statistically significant differences (P<0.05).
Results: Western blotting showed that simvastatin at 0.001 µM to 1 µM 
for 48 hours was associated with 21% to 38% suppresses in the expression 
of ER-α compared to control. At similar simvastatin doses and times, the 
expression of caveolin-1 was decreased by 19% to 54%. Furthermore, 
the ER-α and caveolin-1 was prominently reduced in leiomyoma cells 
treated with simvastatin after immunofluorescence staining. Additionally, 
the similar effects were demonstrated on the expression of PR-A/B and 
caveolin-1 after simvastatin treatment.
Conclusion: We conclude that simvastatin may have a therapeutic impact 
on uterine leiomyoma through suppression of estrogen and progesterone 
receptors and caveolin-1 expression. According to the above results, 
it may suggest that inhibition of estrogen and progesterone receptors, 
which may associate with inhibition of cell membrane protein caveolin-1. 
Further clarification of the integration of cell surface protein and steroid 
receptor signaling pathways in leiomyoma may suggest new therapeutic 
strategies for treatment.
Supported by NIH grant 1R01HD094380-01.
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T-030
Impact of Vilaprisan on Well-Being in Mice in the Induced 
Menstrual Bleeding Model. Oliver M Fischer, Frank Sacher, Jens 
Nagel, Thomas M Zollner. 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. Vilaprisan 
is selective progesterone receptor modulator currently in development for 
the treatment of uterine fibroids and endometriosis. Available clinical data 
demonstrate good efficacy of vilaprisan in controlling uterine bleeding in 
uterine fibroid patients. Back-translation of clinical data into preclinical 
settings is critical advance preclinical research in the field. Here, we used 
an established murine model to study menstrual bleeding in rodents. In 
this murine model hormone substitution and induced decidualisation of 
the uterus are used to simulates menses in rodents. This experimental set 
up is combined with a behavioral analysis of the animals to assess overall 
well-being depending on vilaprisan treatment.
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. 
Concomitantly, animals were treated with vehicle or vilaprisan at doses 
of 0.3, 1 and 3 mg/kg. 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: Treatment of mice with vilaprisan significantly reduced blood 
loss of the simulated menses in a dose-dependent manner compared to 
vehicle-treated animals and in line with the observed efficacy in clinical 
trials. Interestingly, while simulated menses result in a strong reduction 
of locomotor activity (Nagel et al, SRI 2019), treatment with vilaprisan 
significantly improved activity behavior of the animals which is associated 
with an improved overall well-being of the animals. In clinical trials an 
improvement in quality-of-life related endpoints has been reported.
Conclusion: Taken together we conclude that the murine heavy menstrual 
bleeding model translates well into the clinical setting as demonstrated by 
the observed efficacy of vilaprisan on both endpoints, blood loss as well 
as locomotor activity which mirror the results observed in clinical trials.

T-031
Artificial Intelligence for Diagnosis and Quantification of 
Adenomyosis: Can Robots Assist? Joseph Huang∗,1,2,3 Yan-Ru 
Su†,4 Chun-Yen Huang,2 Ya-Chun Yu,2 John Y Chiang∗,4 Nari Kay†.2 
1University of South Florida, Tampa, FL, United States; 2E-Da 
Hospital, Kaohsiung, Taiwan; 3I-Shou University, Kaohsiung, Taiwan; 
4National Sun Yat-Sen University, Kaohsiung, Taiwan.
Introduction: Adenomyosis is defined as the existence of endometrial 
tissue in myometrium and manifested by menorrhagia and dysmenorrhea 
with defective endometrial receptivity. Although various classifications 
are used to describe the extensiveness of adenomyosis, all are relatively 
subjective and inconsistent among different examiners. Thus, this study 
aimed to generate an algorithm for recognizing and quantifying the lesions 
that will provide more objective communication among examiners. Since 
TGF-β1 plays a crucial role in the pathogenesis of adenomyosis, the effects 
of anti-TGF-β1 on adenomyosis formation in a mouse model was used 
to validate the algorithm.
Methods: Adenomyosis in mice was induced by injecting tamoxifen (1 
μg/gm body weight) in the first four postnatal days (PNDs). At PND42, 
anti-TGF-β1 (10 μg) or ddH2O was injected into left or right uterine horn, 
respectively. Uteri were collected at PND64 for H & E staining. Deep 
computer learning using convolutional neural network (CNN), leaky 
rectified linear unit (ReLU) and dense atrous spatial pyramid pooling 
(DASPP) was used to establish the algorithm for identifying the lesions. 
The accuracy of the algorithm was tested by mean intersection over 
union (mIOU). The quantification of the lesions was established using 
four parameters, including distance ratio, area index, skeleton ratio and 
shape index ratio.

Results: The computer successfully detected adenomyotic lesions and 
showed that anti-TGF-β1 significantly reduced their development. A 
software was generated for the quantification of adenomyotic lesions.
Conclusion: Deep computer learning is proven feasible for the 
quantification of adenomyotic lesions. The information gathered in this 
study will be used to further develop an algorithm for human tissues.

T-032
Neuropathic Pain Marker Expression in Endometriosis Patients 
with Chronic Pelvic Pain. Ian Waldman†, Emily R Disler, Ankrish 
Milne, Kha U Dam, Nicholas W Ng, Xinjie Chen, Marian Damian 
Cruz, Maya Seshan, Bradley J Quade, Raymond M Anchan∗. Brigham 
& Women’s Hospital, Harvard Medical School, Boston, MA, United 
States.
Introduction: Endometriosis deleteriously impacts patients’ quality of 
life with common symptoms being pain, abnormal uterine bleeding, and 
infertility. Given the wide range of surgical disease load that is poorly 
correlated to clinical pelvic pain symptoms, we hypothesize that the 
specific neurogenesis of pain neurons in endometriosis tissue correlates 
with phenotypic variability of pain. In this study, we aim to [1] investigate 
patient-specific neuronal growth in endometriotic tissue and [2] correlate 
these findings with self-reported preoperative quality of life (QOL) 
questionnaires.
Methods: Patients with a clinical diagnosis of endometriosis were 
consented for this study and asked to complete the World-Endometriosis 
Research Foundation (WERF) Quality of Life (QOL) questionnaire. 
Patients underwent operative laparoscopy with excision of endometriosis 
and endometriomas as well as an endometrial biopsy for eutopic tissue. 
These samples were processed for immunohistochemistry (IHC), RT-PCR, 
and qPCR. Tissue from patients 30 years or older with the highest reported 
pain scores (greater than 7 out of a 10 point scale) were evaluated for 
varying expression levels of pain markers and nerve markers.
Results: [1] A qualitative IHC analysis of neuronal markers reveals 
greater expression in eutopic endometrial tissue relative to endometriomas, 
whereas greater expression of pain-specific neuronal markers was 
observed in endometriomas compared to eutopic endometrial tissue. 
[2] The differential IHC expression of pain-specific neuronal markers 
between eutopic endometrium and endometriomas was further validated 
using Qt-PCR, which demonstrated an increased expression of the genes 
for the pain neuronal markers, Tyrosine hydroxylase (fold change=7), 
Tropomyosin receptor kinase A (fold change=4), and Neural cell adhesion 
molecule (fold change=4).
Conclusion: These preliminary data suggest patient- and tissue-specific 
expression patterns for pain neurons, which may in part explain variability 
of pelvic pain symptoms. These findings provide exciting opportunities to 
establish patient-specific pelvic pain therapies. This translational approach 
offers insight into the development and progression of the disease, leading 
to advances in the field of Precision Medicine.

T-033
Analysis of 40 Cases of the Uterine Fibroid Embolization in Which 
Enlarged Ovarian Arteries Revealed. Gen Ishikawa,1 Kimisato 
Asano,2 Yasunori Taki.3 1Nippon Medical School, Tokyo, Japan; 
2Artemis Women’s Hospital, Tokyo, Japan; 3Chofu Keijinkai Hospital, 
Tokyo, Japan.
Introduction: In the case of uterine fibroid embolization (UFE), enlarged 
ovarian artery is detected occasionally at the angiogram. To elucidate the 
feature of enlarged ovarian arteries in the case of uterine fibroids, all cases 
which taken UFE in our facility were analyzed retrospectively.
Methods: The cases which were taken UFE for uterine fibroids between 
April 2016 and December 2018 were registered to the single center 
retrospective study.
Results: In this study period, 807 cases were collected. In 40 cases of that, 
enlarged ovarian arteries were detected at the aortic angiography (AOG) 
or pelvic angiography (PAG) on the course of UFE. The median age was 
46 years (range: 36-54). In all cases, puncture site was right femoral. The 
side of the enlarged ovarian artery was detected on the right in 29 cases, 
left in 5 and both in 6. In those 40 cases, ovarian artery embolization was 
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administered in 16 cases. In them, six cases had histories of some kinds 
of antecedent therapeutic procedure for fibroids. In those 6, four were due 
to recurrence in one to two years after the prior UFE. In the 27 cases of 
40, hormone level was measured at the timings of prior to the procedure, 
1 month after and 3 months after. In compared with embolized cases and 
unenforced, FSH level of embolized cases were 12.7, 8.7 and 20.7 mIU/
mL and which of unenforced cases were 11.6, 7.0 and 7.4 respectively 
and those levels showed no statistical significances.
Conclusion: From the results of our study, forty cases of enlarged 
ovarian arteries were detected out of 807 cases. It turned out that the 
frequency was 4.9%. The previous study by Pelage et al. (2003) shows 
15 cases out of 294 revealed enlarged ovarian arteries. That means 
5.1% of frequency and is consistent with our data. As clinical decision, 
whether to embolize enlarged ovarian artery might be hesitant, because 
of concerns about ovarian dysfunction or other complications. When we 
detected the enlarged ovarian artery in the angiography, we administer 
the selective angiography of ovarian artery to evaluate the extent 
of feeding to the fibroid. Only if we detected that the ovarian artery 
contributed to the fibroid, ovarian artery embolization was performed 
with a minimal amounts of embolus material until the disappearance of 
the perifibroid plexus as a standard. In this study, although there were 
no complications and adverse change that cause problems, it could be 
worthwhile considering in the contradictory issue of curability versus 
prevention of complications.

T-034
Long Term Outcome for Patients with a Transverse Vaginal 
Septum Undergoing Excision Using the Olbert Balloon Catheter 
Method. Sasha Mikhael†,1 Sophia Halassy†,2 Larisa Gavrilova-
Jordan∗,1 Erica Louden†,1 Soumia Brakta∗,1 Lawrence L Layman∗.1 
1Medical College of Georgia at Augusta University, Augusta, GA, 
United States; 2Providence Hospital-Michigan State University College 
of Human Medicine, Southfield, MI, United States.
Introduction: Treatment of a complete transverse vaginal septum (TVS) 
requires surgical excision with potential postoperative complications of 
vaginal stenosis and “hourglassing” of the vagina secondary to high tension 
from mucosal reapproximation. This may result in sexual dysfunction, 
menstrual irregularities and infertility. To minimize this complication, we 
previously reported a combined procedure with Interventional Radiology 
for entry into the hematocolpos to facilitate a pulldown procedure for 
excision of the TVS. The aim of this study was to evaluate the long-term 
outcome for patients with a TVS managed by this technique.
Methods: Under anesthesia, an interventional radiologist inserted a needle 
and catheter into the hematocolpos, placement of which was confirmed by 
fluoroscopy. The channel was dilated and held into place with an Olbert 
balloon so that a pulldown procedure could be used to excise the TVS. A 
vaginal dilator was then placed postoperatively. Between 2009 to 2018, 
four patients managed with this method had long-term follow up for 1-8 
years. Patients underwent frequent postoperative visits to confirm dilator 
placement was above the suture line. Dilators were left in place, except 
for cleaning, for >6-12 months.
Results: Patients ranged in age from 10 to 13 years. All patients 
presented with cyclic pelvic pain and amenorrhea. One patient exhibited 
no signs of vaginal narrowing, reported normal sexual function, and had 
a successful vaginal delivery. Two patients are still not sexually active, 
however on follow up exam, the vagina had no evidence of stricture 
and the cervix was palpable on bimanual exam. Both patients reported 
normal menstrual function. The fourth patient had notable narrowing 
several weeks postoperatively when the vaginal mold was not inserted 
to its proper position. This was corrected with laminaria placement and 
reinsertion of a smaller vaginal dilator, which was subsequently replaced 
by the original dilator.
Conclusion: Management of TVS utilizing Interventional Radiology 
placement of an Olbert balloon increased operative safety of entry into 
the hematocolpos, facilitating surgery. The placement of vaginal dilators 
maintained patency of the vagina in all four patients, although continuous 
use 6-12 months postoperative may be required to prevent formation of 
vaginal obstruction and maximize vaginal length.

T-035
Bone Marrow Mesenchymal Stem Cells Increase Proliferation 
of Endogenous Endometriosis Stromal Cells Through CXCL12 
Signaling. Ramanaiah Mamillapalli,1 Peng Chen†,2 Shutaro Habata†,1 
Zhihao Wang,1 Taylor S Hugh∗.1 1Yale School of Medicine, New Haven, 
CT, United States; 2Present Address: Shengjing Hospital of China 
Medical University, Shenyang, China.
Introduction: Bone marrow derived cells (BMDCs) migrate to multiple 
organs and differentiate into tissue-specific cells, however clonal 
expansion and cell replacement does not alone account for the extensive 
effects of BMDCs on the engrafted tissues and is still poorly characterized. 
BMDCs are incorporated into endometriotic lesions and play a role in the 
development and progression of peritoneal and extra-peritoneal disease. 
Here we demonstrate that BMDC engraftment affects endometrial 
stromal cell proliferation through CXCL12 induced cyclin dependent 
kinase expression. Dissecting the signaling pathways and molecules 
involved may represent targets for the development of therapeutics to 
treat endometriosis.
Methods: Primary endometrial stromal cells from endometriosis patients 
(N=6) were co-cultured with primary human bone marrow stromal cells 
in transwell plates for 6 days. The primary BMDC cells were treated with 
AMD3100, a CXCR4 receptor antagonist, to block CXCL12 signaling. 
Proliferation was measured by cell count. Total RNA was extracted by 
Trizol reagent for gene expression analysis by qRT-PCR and protein 
levels were analyzed by western blot. Increased gene expression in murine 
endometriosis was visualized surrounding engrafted bone marrow cells 
by immunofluorescence (IF).
Results: Endometrial stromal cell proliferation was significantly increased 
by coculture with BMDCs. Continued increases in cell count were seen on 
both days 3 and 6 of coculture. This proliferation correlated with increased 
Ki67 expression. Increases in both cell number and Ki67 expression were 
completely blocked by AMD3100 treatment. Differential expression of 
genes were screened in various signaling pathways that are involved in 
endometriosis. Among the screened genes, CDK1 mRNA levels was most 
significantly increased in primary cells from endometriosis patients when 
co-cultured with BMDCs. Increased CDK1 mRNA and protein levels 
in vitro were confirmed by qRT-PCR and western blot, respectively, on 
both day 3 and 6 and was also blocked by AMD3100. Increased in vivo 
expression of CDK1 in endometriosis was seen surrounding engrafted 
BMDCs.
Conclusion: BMDCs increased the proliferation of primary stromal 
cells from endometriosis patients, at least in part, through activation of 
CDK1. The trophic effects of BMDCs on endogenous endometrial cell 
proliferation may explain the profound effect of bone marrow stem cells 
despite the relatively small number of BMDCs engrafted. The effect of 
BMDCs on endometriosis was blocked by antagonism of the CXCL12 
receptor, suggesting that this chemokine is necessary to mediates 
the effect of BMDCs on endometrium and endometriosis. This study 
suggests a novel therapeutic strategy for controlling cell proliferation 
in endometriosis. 

T-036
Cilia Associated Genes are Upregulated in the Endometrium 
of Women with Ectopic Pregnancy. Jessica Lentscher†,1 Zachary 
Colburn,2 Nicole Ortogero,3 Laurel Gillette,2 George Leonard,2 Richard 
Burney,2 Gregory Chow∗.2 1National Institutes of Health, Rockville, 
MD, United States; 2Madigan Army Medical Center, Tacoma, WA, 
United States; 3Nanostring, Seattle, WA, United States.
Introduction: Ectopic pregnancy is a leading cause of morbidity and 
mortality among women in the first trimester. Unfortunately, early 
diagnosis is difficult. A number of studies have attempted to develop a 
minimally invasive, highly accurate biomarker test for ectopic pregnancy 
without success. 
Methods: In this study, a biobank was generated from endometrial and 
serum samples from patients prior to undergoing definitive surgical 
management of their non-viable pregnancy (either abnormal intrauterine 
(AIUP), ectopic (ECT), or pregnancy of unknown location (NV-PUL)), 
either by manual vacuum aspiration, dilation and curettage, or laparoscopy. 
Orthogonal validation of differentially expressed genes (DEGs) was 
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conducted using quantitative real time PCR (RT-PCR) and NanoString’s 
nCounter technology. Predictive modeling was performed on the top five 
DEGs using ridge regression with leave-one-out cross validation. The 
diagnostic potential of the resulting ectopic classifier was tested using 
previously published transcriptome data from an independent sample set, 
resulting in 92% accuracy.
Results: This discovery-based prospective cohort study identified an 
endometrial gene classifier for the delineation of clinically non-viable 
PUL as intrauterine versus ectopic. All 5 genes differentially expressed 
with the stringent cutoffs of FDR < 0.05 and log2 fold change > 0.8 were 
categorized as cilia-associated (C20orf85, LRRC46, RSPH4A, WDR49, 
and ZBBX). All five genes showed increased expression in ECT relative 
to AIUP. Moreover, both RT-PCR and nCounter validation confirmed 
array-based results for all five genes. A ridge regression model consisting 
of the five genes demonstrated an average area under the receiver operator 
characteristic curve (AUROC) of 0.97 for the detection of ectopic 
pregnancy. Using publicly available endometrial transcriptome data 
from a study with similar ECT and AIUP cohorts, the classifier showed 
an average AUROC of 0.91.
Conclusion: The enrichment of cilia-associated genes in the endometrium 
from women with ectopic pregnancy relative to the endometrium from 
women with abnormal IUP may reflect their spatial pathophysiological 
differences and presents important opportunities for biomarker 
development. For women with a clinically non-viable PUL, this pipelle-
based endometrial classifier accurately identifies ectopic pregnancy 
as evidenced by consistently high AUROC scores in two independent 
samples as well as prospectively collected samples. Additionally, the 
DEGs described herein provide promising candidates for a peripheral 
biomarker toward the delineation of pregnancy location in women initially 
presenting with PUL.

T-037
Studies of Human Reproductive Innervation Resulted in a New 
Topical Formulation, SHACT, Suitable for Minor Gynecological 
Procedures. Gunvor Ester Ekman-Ordeberg∗. Dept of Women and 
Child Health Karolinska Institute, Stockholm, Sweden.
Introduction: Introduction: The experience of pain during minor 
gynecologic procedures well documented. To get knowledge about 
the reproductive pain the occurrence of neuronal tissue/peptides and 
of nerve fibers expressing the capsaicin receptor TRPV1 in human 
uterus and cervix was studied. The result identifies peripheral sensory 
innervation located superficially beneath the mucosa in the uterus and 
the cervix. These findings were the rationale of the developing a new 
topical thermogelling gel.
Methods: Material and Methods: In cervical and uterine biopsies 
from non-pregnant and term pregnant women Protein Gene Product 
9.5-Immunoreactive Nerves and nerve fibers expressing TRPV1 were 
studied.
Results: Results: The result identifies neuronal tissue in the cervix 
and in the uterus. The peripheral sensory innervation (TRPV1) located 
superficially beneath the mucosa in both the uterus and the cervix 
open for a locally applied pain killer. These findings were the rationale 
of the developing a new topical formulation of lidocaine, SHACT 
for intracervical and intrauterine application at minor gynecological 
procedures. Phase-I: Pharmacokinetic assessment in 15 women having 
SHACT at IUD placement show mean 351 ng/mL which is a high safe 
margin to toxic level (5000 ng/mL). Phase II: In a placebo-controlled 
study with 218 women (110 active and 108 placebo) SHACT was applied 
at the portio, the cervix and into the uterine cavity 5 minutes before 
application of IUD. The primary endpoint registered as the difference of 
the maximum pain reported according VAS scale within 10 minutes after 
insertion was significant between the groups (p<0.001). The pain relief 
was documented 30-60 minutes. No safety concerns were registered. 
Phase II hysteroscopy: To obtain information regarding the feasibility 
of using SHACT during hysteroscopy an open label study in 10 patients 
undergoing hysteroscopy in general anesthesia. SHACT was applied into 
the uterine cavity. The results showed that the visibility is not affected, and 
a total rinsing procedure may not be necessary. The microscopic biopsy 
analyses showed no influence of SHACT.

Conclusion: Conclusion: The sensory innervation proved to be located 
superficially in the cervix and uterus explain the efficacy of this new 
thermogelling lidocaine gel, SHACT. SHACT launched as LIDBREE will 
make it possible for women globally to get an effective topical analgesia 
during minor gynecological procedures.

T-038
Exercise as an Immune Regulator of CXC3L1/CX3CR1 Cell 
Recruitment in Endometriosis. Luis A Rivera†,1 Juan Gabriel 
Jiménez,1 Myrella L Cruz,1 Raquel M Rivera-Mendez,2 Johnathan 
Velázquez,3 Gladys Chompré,3 Caroline B Appleyard∗.1 1Ponce Health 
Sciences University, Ponce, PR, United States; 2Universidad Autónoma 
de Guadalajara, Guadalajara, Mexico; 3Pontifical Catholic University 
of Puerto Rico, Ponce, PR, United States.
Introduction: Endometriosis, a complex disease where cells of the 
endometrium are found outside the uterine cavity, is associated with 
inflammation and chronic pelvic pain. An impaired immune response 
is suspected in the pathogenesis and pathophysiology of this disease. 
The chemokine CX3CL1, also known as fractalkine (FKN), as well as 
its receptor CX3CR1 have been documented to play a crucial role in 
neuropathic pain and inflammation. CX3CR1 is known to be expressed in 
mast cells and macrophages. FKN, which mediates leukocyte recruitment, 
can be secreted by adipose tissue indicating a possible pathway for the 
inflammation and pain processes in endometriosis. We hypothesized 
that voluntary exercise, via its impact on body fat, can modulate the 
expression of FKN and its receptor, regulating immune cell recruitment 
to the endometriotic lesions.
Methods: 14 days prior to endometriosis induction female Sprague 
Dawley rats were divided in two groups: Endo No Exercise (n=10) were 
housed in standard cages and Endo Exercise group (n=10) were housed in 
cages with access to voluntary wheel running. Endometriosis was induced 
by suturing uterine horn tissue on the intestinal mesentery. On day 60 we 
sacrificed, assessed and collected developed vesicles, mesenteric fat and 
blood. Serum FKN was measured by milliplex assay. Immunofluorescent 
double-staining identified co-expression of macrophages (CD68) with 
FKN (CX3CL1) or CX3CR1 in vesicles and mesenteric fat. FKN and its 
receptor were analyzed using ImageJ to measure percent fluorescence in 
vesicles or fat, and CD68 cells were counted manually. Mast cells were 
stained in vesicles and mesenteric fat with toluidine blue and counted in 
representative high power fields.
Results: Exposure to exercise significantly decreased the number of 
vesicles that developed (p<0.05) and their size (p<0.01). Endo Exercise 
also had significantly less mesenteric fat (p<0.01) and serum FKN 
(p<0.01). FKN expression in vesicles of Endo Exercise was significantly 
less compared to Endo No Exercise (p<0.05), while CX3CR1 percent area 
almost doubled but did not reach significance. No significant differences in 
FKN or its receptor were found in the mesenteric fat. While no significant 
differences were found in macrophage numbers in vesicles or mesenteric 
fat, the average mast cell count decreased significantly in vesicles with 
exercise (p<0.05) and was also lower in mesenteric fat (p=0.06).
Conclusion: Exercise plays a crucial role in downregulating FKN within 
the endometriotic vesicles, as well as decreasing mast cells within both 
the vesicles and surrounding fat. Further studies are needed to address 
the capacity of exercise to induce possible phenotypic changes in 
macrophages.

T-039
Progesterone Regulates NOTCH1 Cleavage and Translocation in 
Human Endometrial Stromal Cells. Genna E. Wilber†, Asgerally 
T. Fazleabas∗. Michigan State University, Grand Rapids, MI, United 
States.
Introduction: We have shown that chorionic gonadotropin combined 
with estrogen and progesterone administration upregulates NOTCH1, 
and progesterone specifically increases cleavage of NOTCH1 by gamma-
secretase at the S3 cleavage site leading to subsequent nuclear translocation 
of the NOTCH1 intracellular domain (N1ICD). Endometriosis is a 
gynecologic disease associated with pelvic pain and infertility. Two of 
the hallmarks of the disease are progesterone resistance and defective 
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decidualization which are associated with endometriosis related infertility. 
There have been extensive efforts to understand the etiology associated 
with endometriosis associated infertility including our previous research 
which has shown that NOTCH1 is decreased in the endometrium of 
women with endometriosis. We hypothesize that progesterone acting 
through the progesterone receptor (PR) leads to increased cleavage of 
NOTCH1 and translocation of N1ICD in endometrial stromal cells and 
that this mechanism is aberrant in women with endometriosis who exhibit 
progesterone resistance.
Methods: Human Uterine Fibroblasts (HuFs) were cultured at increasing 
cellular densities to determine the effect of cell density on endogenous 
NOTCH1 signaling. Protein was isolated for analysis by western blot 
which we utilized to evaluate the expression of full length NOTCH1 
and N1ICD to determine NOTCH1 signaling activation. Next we 
independently treated HuFs with medroxyprogesterone 17-acetate (MPA), 
EDTA as a positive control, vehicle, and no treatment. We performed 
western blot analysis on nuclear and cytoplasmic protein fractions to 
determine N1ICD localization. We also collected RNA from these cells 
to perform qRT PCR on the following targets: Notch1, Notch4, NRARP, 
Dll4, and HOXA10 to determine NOTCH1 signaling activation and 
progesterone response.
Results: Western blot analysis showed an increase in N1ICD expression 
with increasing cell density which was expected as Notch1 signaling 
is regulated in a juxtacrine manner by NOTCH ligands. Western blot 
analysis showed increased nuclear localization of N1ICD after 1 hour 
of MPA treatment supporting our hypothesis that progesterone induces 
the cleavage of NOTCH1 and translocation of N1ICD. Notch4 mRNA 
expression was also increased with MPA treatment at 1 hour indicating 
activation of Notch1 signaling.
Conclusion: NOTCH1 signaling activation is dependent on cell density. 
Progesterone administration induces the activation of Notch1 signaling 
and nuclear translocation of N1ICD.
This research is supported by RO1HD42880 and T32HD087166.

T-040
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 a 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 the 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.

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

 

T-041
Does Fibroid Size and Bulk Affect Uterine Fibroid Symptom (UFS) 
Scores in Asian Compared to Caucasian Women? Norma Jimenez 
Ramirez†, Zainub Dhanani†, Pejman Ghanouni, Bertha Chen∗. 
Stanford School of Medicine, Stanford, CA, United States.
Introduction: Uterine fibroids commonly cause pelvic symptoms, 
abnormal uterine bleeding, and urinary symptoms. According to past UFS 
data analysis, Asian women report significantly lower symptoms compared 
to Caucasians. Etiology of this difference has not been studied and may 
impact early detection and treatment for Asian women. Differences 
in fibroid burden, clinical risk factors and parity between Asians and 
Caucasians may correlate to the difference in UFS scores. We examined 
correlations between race and fibroid symptom severity using MRI and 
patient clinical data.
Methods: A retrospective cohort study (2013-2016) of Stanford Fibroid 
Clinic patients identified Caucasians (n=146) and Asians (n=123) with 
completed UFS surveys and pelvic MRIs. UFS scores and subscores, MRI 
data, clinical risk factors, and parity were correlated to race. Data were 
analyzed using Pearson’s T-test and Chi squared analysis.
Results: Asians had significantly lower BMI values (p=5.31e-09) and 
were more likely nonsmokers (p=.003) vs Caucasians. Asians were less 
likely to report pain (p=.010), urinary frequency (p=.032) and urinary 
stress incontinence (p=.045). There was no significant difference in fibroid 
burden between groups (p=.618).
Conclusion: Significant differences in BMI and smoking history 
may contribute to observed UFS score differences between Asian and 
Caucasian women, as both have been correlated to increased symptom 
severity of uterine fibroids in past studies. Conversely, fibroid burden and 
parity are not associated with the differential symptom experience. Further 
study of cultural and social factors, and biochemical and inflammatory 
markers between Asian and Caucasian women with uterine fibroids is 
necessary to interpret the observed symptom differences.
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T-042
Value of Animal Models for Translational Research in Pelvic 
Pain: A Systematic Literature Review on Preclinical Models of 
Endometriosis and IC/BPS. Paulina Nunez-Badinez,1 Jens Nagel,1 
Bianca De Leo,1 Philippa Saunders,2 Ioannis Simitsidellis,2 Duygu 
Krings,3 Thomas Tzschentke,3 Stephen McMahon,4 Manuel Merlos,5 
Ana Charrua,6 Francisco Cruz,6 Raul Gomez,7 Alexis Laux-Biehlmann.1 
1Bayer AG, Berlin, Germany; 2University of Edinburgh, Edinburgh, 
United Kingdom; 3Grünenthal GmbH, Aachen, Germany; 4King’s 
College London, London, United Kingdom; 5Esteve Pharmaceuticals, 
S.A., Barcelona, Spain; 6Institute for Molecular and Cell Biology, 
Porto, Portugal; 7INCLIVA, Valencia, Spain.
Introduction: Animal models are of vast significance for preclinical 
research. Still, in diseases like endometriosis (END) and interstitial 
cystitis/bladder pain syndrome (IC/BPS), translation have not succeeded 
yet. We aim to analyze the most used animal models for END and IC/
BPS, to evaluate their endpoints and to discuss their relevance for both 
pathologies.
Methods: Two literature searches were performed using the Embase 
database, limited to publications between 1998 and May 2019. Terms 
“endometriosis” and “model”, and “interstitial cystitis” or “bladder pain 
syndrome” were used. Results were classified in model sub-categories.
Results: From 1053 END publications, 38% used autologous-, 25% 
syngeneic-, and 11% allogeneic transplantation, and 19% used xenograft 
models. Intraperitoneal injection of endometrial tissue was the most 
common route of delivery in both xenograft (62%) and syngeneic 
models (53%), followed by suture (34% and 27%). In both allogeneic 
and autologous models, only suture was used being the peritoneum (37% 
and 58% of the cases) the most addressed zone, followed by abdominal 
wall (26% and 17%). From 1273 IC/BPS publications, the majority used 
bladder-centric models (81%) followed by complex mechanisms (12%) 
and physical stressors (7%). Within categories the most used models were 
intravesical instillation of irritants (92%), autoimmune (40%) and water 
avoidance stress (39%). Endpoints will be analyzed and their relevance 
for translational research will be discussed. We will identify gaps that 
need to be filled to improve the value of animal models for translational 
research in END and IC/BPS.
Conclusion: While autologous transplantation and bladder-centric are the 
most common preclinical models for END and IC/BPS, they represent only 
partially their respective pathology. We recommend focusing on models 
that resemble better the clinical situation. We aim to address this aspect 
in the recently started project IMI-PainCare/Translational Research in 
Pelvic Pain (TRiPP). This project has received funding from the Innovative 
Medicines Initiative 2 Joint Undertaking under grant agreement No 
[777500]. This Joint Undertaking receives support from the European 
Union’s Horizon 2020 research and innovation program and from EFPIA.

T-043
Does the RBC Indices in Patients with Endometriosis Reflect 
the Existence and Severity of Endometriosis? SUNGHO PARK,1 
Kyung-Do Ki.2 1Hallym University, Seoul, Korea, Republic of; 2Kyung 
Hee University Hospital at Gangdong, Seoul, Korea, Republic of.
Introduction: To evaluate the association between the RBC indices (MCV 
; Mean Corpuscular Volume, MCH ; Mean Corpuscular Hemoglobin, 
MCHC ; Mean Corpuscular Hemoglobin concentration, RDW ; Red 
blood cell Distribution Width, Hb ; Hemoglobin, Hct ; Hematocrit) and 
the severity of endometriosis.
Methods: Data were obtained from the medical records of 200 patients 
with endometriosis, 100 patients with benign ovarian tumors between 
September 2006 to April 2016. Each patient’s preoperative complete 
blood cell count was recorded and the endometriosis score was assessed.
Results: The mean Hb was 12.9 (±0.22) g/dL in control group, and 12.7 
(±0.18) g/dL in patients with minimal-to-mild endometriosis (Group1),and 
12.5 (±0.20) g/dL in patients with moderate-to-severe endometriosis 
(Group2) (P=0.015). The mean Hct was 38.1 (±0.58) % in control group, 
and 37.5 (±0.54) % in Group1, and 36.8 (±0.54) % in Group2 (P=0.004). 
The mean MCV was 88.6 (±1.12) fL in control group, and 88.2 (±0.92) 
fL in Group1, and 86.5 (±0.93) fL in Group2 (P=0.007). The mean MCH 
was 30.0 (±0.48) pg in control group, and 29.9 (±0.36) pg in Group1, 

and 29.3 (±0.41) pg in Group2 (P=0.032). The mean Hb in the day after 
operation day was 11.8 (±0.22) g/dL in control group, and 11.7 (±0.20) 
g/dL in Group1, and 11.1 (±0.20) g/dL in Group2 (P<0.0001).
Conclusion: There was a negative correlation between the severity of 
endometriosis and the specific RBC indices (mean Hb, Hct, MCV, MCH, 
POD#1 Hb). But the pathophysiology needs further evaluation through 
large randomized controlled trial.

T-044
Earlier and Improved Pre-clinical Assessment of Acidemia Risk 
in Labor. David W Britt,1 Mark I. Evans∗,2 Robert D Eden,1 Shara 
M Evans†,3 Paula Gallagher,1 Barry S Schifrin.1 1Fetal Medicine 
Foundation of America, New York, NY, United States; 2Fetal Medicine 
Foundation of America & Mt. Sinai School of Medicine, New York, NY, 
United States; 3Gillings School of Public Health, University of North 
Carolina at Chapel Hill, Chapel Hill, NC, United States.
Introduction: : We have shown utilizing repetitive fetal scalp samples 
(FSS) for base excess (BE) measurements in the 2nd stage of labor that 
BE drops in the 2nd stage and that the Fetal Reserve Index (FRI) closely 
approximates BE. Here, we asses such risks in the 1st stage. We evaluate 
two hypotheses: 1) that decreases in the 1st stage in Base Excess (BE) 
from the 1st FSS obtained to a 2nd FSS (“initial drop rate” [IDR]) could 
predict acidemia at birth (from cord BE) much earlier, and 2) the FRI can 
predict concurrent BE readings intra and postpartum.
Methods: Data came from a 45-year-old, extensively documented 
research database of 475 high-risk term singleton pregnancy cases 
having liberal use of FSS. BE and FRI results were converted to MOMs 
as a function of the cervical dilatation (CxD) at measurement (separate 
abstract). Once CxD reached 4 cm, MoM readings for BE & FRI and IDR 
use were analyzed with logistic regressions.
Results: Both MoM-converted initial BE and FRI drop from 4 cm until 
birth. For BE, both the 1st reading and IDR were significant. Combinations 
of BE, FRI, and use of intrauterine resuscitation (IR) performed best to 
predict acidemia at birth (Table). For FRI with IR, the interaction predicted 
cord BE. Using FRI to predict subsequent BE using 1st FRI and FRI drop 
rate explained 35% of the variance in 2nd scalp sample BE (sensitivity 
40%; overall accuracy 80%. (Figure)
Conclusion: : Contextualized EFM improves upon existing methods. 
The fetus is using up its “reserve” moving through both the 1st and 2nd 
stages of labor. Utilizing this construct, the combination of how low the 
BE is early in labor and how fast it then drops may provide a sensitive 
method for early prediction of acidemia and before any abnormalities of 
EFM are seen. The initial FRI and FRI IDR may be a useful screen to 
indicate FSS for acidemia risk at birth. Such earlier identification may 
hasten IR to reduce the likelihood and duration of metabolic acidosis, 
risk for neurologic compromise, and the need for emergency deliveries. 

Classification Table for MoM-converted FRI and BE Scalp Sample Readings 
on Acidemia Risk at Birth

Observed 
Abnormal BE 
(≤-12mMol/L)

Observed 
Normal

 BE 
(>-12mMol/L)

Regression Estimated 
Abnormal BE 17 7 24

Regression Estimated 
Normal BE 37 276 313

Sensitivity = 32%

Specificity = 98%
54 283 337
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T-045
Adipose Tissue Inflammation-Stimulated Adrenomedullin (ADM) 
Overexpression Contributes to Lipid Dysfunction in Diabetic 
Pregnancy. Yuanlin Dong, Ancizar Betancourt, Michael Belfort, 
Chandrasekhar Yallampalli. Baylor College of Medicine, Houston, TX, 
United States.
Introduction: Gestational diabetes mellitus (GDM) is one of the most 
common complications of pregnancy whose pathophysiology to date has 
not been completely clarified. Emerging evidence suggest an important 
involvement of adipose tissues (AT) in insulin resistance (IR), but the 
profile of adipokines involved in inflammation and lipid metabolism in 
GDM remain obscure. Present study was designed to investigate if omental 
AT (OMAT) from GDM women express greater levels of proinflammatory 
and lipolytic molecules compared to subcutaneous AT (SCAT), and if 
so, whether the regional differences in AT have implications for lipid 
homeostasis.
Methods: Paired samples of OMAT and SCAT were excised from women 
during scheduled Cesarean sections at term in pregnant women with 
normal glucose tolerance (NGT) with either normal weight NW, BMI<25 
kg/m2) or obese (OBS, BMI>30 kg/m2) and GDM ( BMI>30 kg/m2) 
(n=4 in each group). The mRNA expressions for proinflammatory and 
lipid metabolic molecules were determined by quantitative RT-PCR, and 
their cellular localizations in AT were visualized by immunofluorescent 
staining. Human adipocyte cell line and human AT were cultured and 
glycerol release was measured to assess the lipolytic status.
Results: (1) Human AT express mRNA for proinflammatory molecules 
of RBP4 and TLR-4, and adipogenic molecules of ChREBP and CEL, 
but the differences between OMAT and SCAT and among NW, OBS, and 
GDM groups were not significant (P>0.05). (2) The mRNA of monocyte 
chemoattractant protein, MCP-1, macrophage marker CD68, and IL-6, 
IL-8, and TNF-α were significantly increased in OMAT from GDM women 
compared to OMAT and SCAT in NW and OBS women (P<0.05). (3) 
Immunostaining intensity per adipocyte show that ADM and its receptor 
components CRLR, RAMP2 and RAMP3, were significantly higher in 
OMAT compared to SCAT in all segments tested (P<0.05). (4) Glucose 
stimulates adipocyte MCP-1 mRNA expression, and TNF-α enhances 
ADM and its receptor component mRNA in adipocytes in culture in a 
dose-dependent manner. (5) In both OBS and GDM women basal glycerol 
release was higher in OMAT compared to SCAT (P<0.01), and OMAT 
from GDM releases more glycerol than OMAT from NW and OBS subjects 
(P<0.01), and (5) ADM dose-dependently stimulates glycerol release 
by OMAT, but not by SCAT, in women with NW, and ADM-induced 
increases in glycerol were reduced by pre-incubation of AT with ADM 
receptor blocker, ADM22-52.
Conclusion: Excessive ADM and its receptor expressions by OMAT, but 
not by SCAT appear to contribute substantially to the lipid dysregulation 
in GDM women, and the increased proinflammatory molecules in OMAT 
may play a major role in stimulating ADM and its receptor expressions. 
Therefore, detailed understanding of the role of ADM in AT may provide 
new insights into GDM pathophysiology and open new possibilities for 
its prevention and treatment.

T-046
The Cost-Effectiveness of Prenatal Congenital Heart Defect 
Screening Methods in IVF Pregnancies. Esther H Chung†, Stephanie 
L Lim†, Laura J Havrilesky, Anne Z Steiner, Sarah Dotters-Katz∗. 
Duke University, Durham, NC, United States.
Introduction: The risk of congenital heart defects (CHDs) is known to 
be about 50% higher in IVF pregnancies than in natural conceptions, 
with an absolute risk of 1.8% among live births. However, there is no 
clear consensus in current practice guidelines on whether conception 
by IVF with conventional fertilization or with ICSI is an indication 
for obtaining a fetal echocardiography (echo) in the second trimester. 
Despite this, it is becoming standard of practice to routinely offer fetal 
echos to patients with IVF pregnancies to screen for cardiac defects. To 
date, there are no studies that have used a decision-analytic approach to 
determine the cost-effectiveness of various CHD screening strategies in 
IVF pregnancies. Therefore, the aim of this study was to determine if a 
policy of universal fetal echo for IVF pregnancies is cost-effective as a 
screening strategy for CHDs.
Methods: A decision-analysis model was designed from a societal 
perspective to compare the cost-effectiveness of three screening strategies: 
(1) Anatomic-US: selective fetal echo following an abnormal detailed 
anatomic survey; (2) ICSI-Only: fetal echo for all pregnancies following 
IVF with ICSI; (3) All-IVF: fetal echo for all IVF pregnancies. The model 
initiated at conception and had a time horizon of 1 year post-delivery. 
Sensitivities and specificities for each strategy, probabilities of major 
and minor CHDs, and all other clinical estimates were derived from 
the literature. Costs, including imaging, consults, surgeries, caregiver 
productivity losses, were derived from the literature and Medicare 
databases. Effectiveness was quantified as quality-adjusted life years 
(QALYs) based on how the strategies would affect the quality of life of 
the obstetric patient. Secondary effectiveness was quantified as cases of 
CHD and, specifically, cases of major CHD detected.
Results: The average base case cost of each strategy was: Anatomic-US 
$8,119, ICSI-Only $8,408, and All-IVF $8,560. The effectiveness of 
each strategy was: Anatomic-US 1.74487 QALYs, ICSI-Only 1.74497 
QALYs, and All-IVF 1.74499 QALYs. ICSI-Only had an incremental 
cost effectiveness ratio (ICER) of $2,840,494/QALY when compared to 
Anatomic-US; All-IVF had an ICER of $5,962,457/QALY when compared 
to ICSI-Only. Both ICERs considerably exceed the standard willingness-
to-pay threshold of $50,000 to $100,000 per QALY. In a secondary 
analysis, ICSI-Only had an ICER of $527,562 per additional case of major 
CHD detected when compared to Anatomic-US. All-IVF had an ICER of 
$790,510 per case of major CHD detected when compared to ICSI-Only.
Conclusion: The most cost-effective screening method for CHDs in 
pregnancies following IVF either with or without ICSI is to obtain a fetal 
echo only when abnormal cardiac findings are noted on detailed anatomy 
scans. Routine fetal echo for all IVF pregnancies is not cost-effective.

T-047
Topical Negative Pressure Wound Therapy to Prevent Wound 
Complications Following Cesarean Delivery in High Risk 
Obstetric Patients. Maritza G. Gonzalez,1 M Elisa Barske,1 Kristine 
B Kjellsson,1 Kathylynn Saboda,2 Meghan G Hill∗.1 1University of 
Arizona, Tucson, AZ, United States; 2The University of Arizona Cancer 
Center, Tucson, AZ, United States.
Introduction: Cesarean delivery is a common surgical procedure. 
Complications can occur, including wound separation, infection, collection 
that requires drainage, and necrosis. We hypothesized that prophylactic 
topical negative pressure wound therapy (NPWT) over a clean, closed 
incision following cesarean delivery in high-risk obstetrical patients would 
significantly decrease wound healing complications.
Methods: This was a randomized controlled trial with allocation 
concealment. Pregnant women undergoing cesarean who had high-risk 
obstetric comorbidities were enrolled. Patients were randomized in a 
1:1 ratio to standard dressing or NPWT immediately after cesarean 
delivery. The primary outcome, wound complication, was defined as: 
would separation, infection, collection requiring drainage, or necrosis. 
Smith and Nephew donated their single use NPWT system, PICO.Wound 
closure was standardized for subcutaneous fat and skin layers. Subjects 
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randomized to standard dressing received a compression dressing, which 
was removed within 24 and 48 hours. Subjects randomized to NPWT had 
a PICO dressing applied over the closed incision. The NPWT dressing 
was removed on the day of hospital discharge and replaced with a second 
dressing. The patient removed the NPWT dressing on postoperative day 
seven. Follow up surveys were performed via telephone or in person at 
1 week, 2 weeks, and 6 weeks post-delivery. Statistical analyses were 
performed using t-test, Wilcoxon Rank Sum test, chi test, and Fisher’s 
Exact test with signifi cance set at P<0.05.
Results: A sample of 155 patients were randomized. Seventy-six subjects 
received standard dressing and 79 subjects received NPWT dressing. In 
the standard dressing group, there were eight subjects without any follow 
up, and one subject who was excluded. In NPWT group, there were 
eight subjects without follow up. Demographics for the sample included 
maternal age of 31.2±6.3 years, body mass index of 39.9±8.3 kg/m2, 
gestational age of 37± 3 weeks, and average number of prior cesarean 
deliveries being 1. The rate of wound complications was not statistically 
signifi cantly diff erent (19.4% vs 20.0%, p= 0.93) in the standard dressing 
group and the NPWT group, respectively.
Conclusion: We did not show a decrease in the rate of wound 
complications following cesarean delivery in a high-risk obstetrical 
population. Further research is needed to evaluate the utility of NPWT 
in diff erent patient groups.

T-048
Gestational Weight Gain and Delivery Gestational Age Among 
Women with a Cervical Cerclage. Anne Honart†, Catherine Vladutiu, 
Tracy Manuck∗. UNC-Chapel Hill, Chapel Hill, NC, United States.
Introduction: High gestational weight gain (GWG) is a risk factor for 
preterm birth (PTB) regardless of pre-pregnancy body mass index (BMI). 
We sought to evaluate whether GWG is associated with delivery GA 
among women at particularly high risk for PTB; those with a cervical 
cerclage.
Methods: We conducted a population-based cohort study, 2010-2013, 
using US live birth records from the National Vital Statistics System.
We included women carrying singleton, non-anomalous pregnancies 
with a cerclage. GWG was classifi ed as low, average, or high based 
on pre-pregnancy body mass index (BMI) and ACOG / 2009 Institute 
of Medicine weight gain standards, adjusting for completed weeks of 
gestation and assuming normal weight gain of 1.1-4.4 pounds in the 
1sttrimester (regardless of BMI), followed by BMI-specifi c weight gain/
week in the 2nd& 3rdtrimesters. The primary outcome was PTB < 37 
weeks;; secondary outcomes were PTB < 34 and < 28 weeks’ and delivery 
GA. Data were analyzed using chi-square, ANOVA, logistic regression, 
and Kaplan-Meier/log-rank test.
Results: Of 15,869,885 pregnancies during the study period, 35,698 
(0.22%) women met inclusion criteria; 19.5% with low, 21.0% with 
average, and 59.5% with high GWG. Demographic, medical, and obstetric 
characteristics are shown in Table 1. Overall, 30.2% delivered < 37, 15.1% 
< 34, and 7.2% < 28 weeks’ gestation. In bivariate analyses, women 
with low GWG were more likely than those with average & high GWG 
to deliver < 37 (36.4% vs. 30.3% vs. 28.1%, p< 0.001), < 34 (21.1% vs. 
15.7% vs. 13.3%, p< 0.001), and < 32 weeks’ gestation (10.7% vs. 7.1% vs. 
6.1%, p< 0.001), and on average, they also delivered earlier (Table 1). In 
multivariable models, low GWG remained associated with increased odds 
of PTB; the eff ect size was highest at the earliest GA cutoff s. In a survival 
analysis controlling for pre-pregnancy BMI, black race, interpregnancy 
interval < 12 months, and smoking, low GWG was associated with earlier 
delivery (log-rank p< 0.001) compared to both average and high GWG.
Conclusion: In contrast to the general ob population, among women in the 
US with a cerclage, low GWG is associated with elevated odds of PTB.

T-049
Association of Second Trimester Serum Leptin Concentrations 
with Length of Gestation and Progression of Labor in Normal 
Term Pregnancies. Kiara Rainer†, Elizabeth Sherman†, Mojgan 
Golzy, Erma Drobnis, Laura C Schulz∗. University of Missouri, 
Columbia, MO, United States.
Introduction: Over one-third of women of childbearing age in the United 
States are obese, and they are at risk for later onset and slow progress of 
labor. In obesity, there are often increased serum leptin levels, accompanied 
by leptin resistance. In mice, a lack of leptin signaling is associated with 
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delay in the progression of labor. Therefore, we hypothesized that serum 
leptin concentrations or leptin:BMI ratios in women may be associated 
with total gestation length and progression of labor.
Methods: Following informed consent, serum samples were collected 
from 90 women with singleton pregnancies at the time of routine glucose-
challenge testing, 24-28 weeks gestation, and leptin concentrations 
were determined by ELISA. Patients were excluded for gestational 
hypertension, preeclampsia, diabetes, premature preterm rupture of 
membranes, or malpresentation. A sample size calculation predicted 
n=68 would be needed to detect an effect size of 0.15 in gestation 
length. Leptin concentrations were log transformed to achieve normal 
distribution. Generalized linear regression was used to model the effects 
of BMI, maternal age, gestational weight gain, fetal sex, induction of 
labor, parity and either log (leptin) or leptin:BMI on gestation length. A 
Generalized Estimating Equations model was used to analyze the effects 
of fetal sex, parity, induction of labor, maternal age, gestational weight 
gain and leptin:BMI on cervical dilation timing.
Results: 19 patients met exclusion criteria, leaving 71 participants. Mean 
+ SD BMI of participants was 26.9 + 5.73, median leptin concentration 
was 32.2 ng/ml (IQR 18.6 - 46.0), 47.2% of participants were nulliparous, 
and 16.7% were parity > 2. Log leptin concentrations were significantly 
correlated with first trimester BMI (p < 0.05) but leptin:BMI ratios were 
not. In separate models, serum leptin (p=0.013) and leptin:BMI ratio 
(p=0.002) each were significantly associated with shorter gestation. No 
other variables had significant effects. A significant relationship between 
serum leptin and gestation length was observed among the subset of 
women with BMI < 25 (p=0.03, n=37), and there was some evidence 
among participants with BMI > 30 (p=0.1, n=19), but not among women 
with BMI 25-29.9 (p=0.9, n=9). When the 38 women with induction of 
labor were excluded from analysis, the relationship with leptin was still 
suggestive, but no longer significant (p=0.15). Only parity was associated 
with timing of cervical dilation.
Conclusion: Higher serum leptin was associated with shorter gestation 
length, particularly among women with normal BMI, consistent with the 
hypothesis that leptin promotes the onset of labor.

T-050
Maternal Risk Factors Associated with Neonatal Sepsis in a Cohort 
of Preterm Infants: Are the Risks Modifiable? Samsiya Ona†, 
Cynthia Gyamfi Bannerman∗, Mirella Mourad, Elizabeth Ludwig†. 
Columbia University Irving Medical Center, New York, NY, United 
States.
Introduction: Neonatal sepsis (NS) is a major cause of morbidity and 
mortality, especially in preterm infants. Ongoing efforts have yet to inform 
interventions to modify maternal risk factors. The objective of this study 
was to identify maternal risk factors for NS in a cohort of preterm infants.
Methods: This was a secondary analysis of a multicenter trial evaluating 
magnesium for neuroprotection in early preterm infants. We performed a 
case-control study of non-anomalous singleton gestations with complete 
ascertainment of sepsis status. Sepsis was diagnosed by positive urine, 
cerebrospinal fluid and/ or blood cultures, and evidence of cardiovascular 
collapse or X-ray confirming infection. Infants with missing sepsis status 
or maternal data were excluded. Cases were infants with sepsis, and 
controls were those without sepsis. The outcome of interest was maternal 
characteristics predictive of neonatal sepsis. A X2 test, Student t test, and 
Mann-Whitney U test were used for bivariable associations. We fit a 
multivariable logistic regression model to adjust for confounders.
Results: Of 1943 infants analyzed, sepsis was diagnosed in 321 
infants (16.5%) and absent in 1622 infants (83.5%). Baseline maternal 
characteristics by neonatal sepsis are shown in Table 1. In a univariable 
analysis, maternal risk factors significantly associated with NS 
included maternal age, lack of latency antibiotics, vaginal delivery, 
chorioamnionitis, gestational age at delivery, time from membrane rupture 
to delivery and drug use. In a multivariable regression analysis, adjusting 
for significant risk factors, older maternal age (p=0.004), Hispanic race 
(p=0.002) and lack of latency antibiotics (p=0.002) were independently 
associated with NS.
Conclusion: Independent risk factors to neonatal sepsis include mostly 
non-modifiable risk factors, namely maternal age and race/ ethnicity. 

Research driven clinical care algorithms targeting disparities applicable 
to the peripartum period are required to close the gap of current healthcare 
inequities and improve maternal and neonatal morbidities.

Table 1: Basic Demographics and Clinical Features

No Sepsis 
(n=1622)

Sepsis 
(n=321) P value

Baseline demographics

Maternal age (years), mean 
(SD) 26.05 (5.74) 27.04 (5.76) 0.007

Race, n(%) 0.14

African American 724 (37.26) 136 (7.00)

Caucasian 591 (30.42) 104 (5.35)

Hispanic 270 (13.90) 75 (3.86)

Asian 16 (0.82) 2 (0.10)

Other 21 (1.08) 4 (0.21)

Clinical features

Rupture of membrane prior 
to study, n(%) 1416 (83.25) 264 (15.52) 0.45

Chorioamnionitis, n(%) 179 (9.21) 48 (2.47) 0.046

Drugs use during pregnancy, 
n(%) 173 (8.90) 21 (1.08) 0.024

Delivery route, n(%) 0.003

Vaginal 1063 (54.71) 182 (9.37)

Cesarean 559 (28.77) 139 (7.15)

Hours from membrane 
rupture, median (IQR)

151.60 (53.9-
367.2)

120.60 
(28.7-
228.1)

0.0001

Gestational  age at birth 
(days), mean (SD) 212.50 (20.85) 190.10 

(15.23) <0.0001

 

T-051
Risk Factors for Medical Management of Gestational Diabetes in 
Twin Pregnancies. Eesha D. Dave†,1 Kavita Vani,2 Lisa M. Bodnar,1 
Katherine P. Himes∗.1 1University of Pittsburgh Medical Center, 
Pittsburgh, PA, United States; 2Albert Einstein Medical Center, New 
York, NY, United States.
Introduction: Roughly 20-30% of women with gestational diabetes 
(GDM) and a singleton pregnancy will require medical management 
to achieve euglycemia. The proportion of women with GDM in twin 
pregnancies that will require medical management is not known. We 
sought to identify the rate of medical management for GDM in twin 
pregnancies and risk factors for medical management in a large cohort 
of well-characterized twin pregnancies.
Methods: This is a retrospective cohort study of all twin deliveries from 
Magee-Womens Hospital, University of Pittsburgh between 2005 and 
2013. Monochorionic monoamniotic twins were excluded. Data were 
collected using a perinatal database, chart abstraction, and placental 
review. GDM was defined using Carpenter Coustan Criteria or a one hour 
50 gram Glucola of at least 180mg/ dL. Medical management for GDM 
was classified as use of insulin or an oral agent to achieve euglycemia. We 
excluded 2 women with missing information about GDM management. 
Univariate and multivariable logistic regression was used to interrogate 
the association between risk factors and medical management of GDM. 
Prepregnancy obesity, parity, chorionicity, insurance product, advanced 
maternal age, and in vitro fertilization (IVF) were examined as potential 
risk factors.
Results: 1,872 twin pregnancies were included in the cohort—79.3% 
(n=1,484) were dichorionic, 30.8% (n=576) of women were obese, 332 
(17.7%) conceived with IVF and the average age was 30 years (+/-5.9y). 
The overall rate of GDM was 6.1% (n=114). Of these women, 59.2% 
(n=67) required medical management. Among the medical management 
cohort, half were obese (n= 34), 38.85 (n=26) were 35 years of older, and 
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roughly a third (31.3% n=21) had conceived with IVF (Table). Of the 
risk factors we examined, only prepregnancy obesity was a strong risk 
factor for medical management of GDM (OR = 2.3, 95% CI=1.1, 5.0). 
This remained significant when controlling for maternal age, use of IVF, 
and insurance status (aOR = 2.2, 95% CI= 1.0, 5.2), although the risk 
estimate is imprecise.
Conclusion: Compared to women with GDM and singletons, about twice 
as many women with GDM and twins required medical management 
to achieve euglycemia. Over half of all GDM twin gestations required 
medical management. Maternal prepregnancy obesity was the only strong 
risk factor for requiring medical management for GDM.

Risk factors for GDM treatment in twins

Diet Controlled GDM 
(n=45)

Medically Managed GDM 
(n=67)

Obesity (BMI > 
30kg/m2) 14 (31.1) 34 (50.8)

Maternal age >= 35 20 (44.4) 26 (38.8)

Nulliparous 26 (57.8) 33 (49.3)

In vitro fertilization 18 (40.0) 21 (31.3)

Dichorionic 36 (80.0) 56 (83.6)

Private insurance 28 (62.2) 42 (62.7)
 

T-052
Comparative Adverse Effects of Antenatal Glucocorticoid 
Formulations: Studies in the Chicken Embryo. T A Garrud†,1 
N Teulings†,1 F G Conlon†,1 W Tong†,1 S G Ford†,1 Y Niu†,1 L M 
Nicholas†,1 J B Derks∗,2 S E Ozanne∗,1 D A Giussani∗.1 1University of 
Cambridge, Cambridge, United Kingdom; 2University Medical Centre, 
Utrecht, Netherlands.
Introduction: Potential adverse side-effects of antenatal therapy with 
synthetic glucocorticoids (sGC) in threatened preterm birth have raised 
concern. Often different sGC with varying formulations are used. Here, 
we investigated whether different sGC formulations have differential 
effects on the developing cardiovascular system. We stripped as many 
confounding factors as possible to isolate direct mechanisms by using the 
chicken embryo. This model system permits investigation of the direct 
effects of therapy on the developing heart and vasculature, independent 
of effects on the mother and the placenta.
Methods: Fertilised eggs were dosed at day 14 (term is 21 days; ~ 0.67 
of gestation) with 0.1 mg/kg of sGC or water vehicle. There were 4 
groups: Dexamethasone-phosphate (Dex), Betamethasone (Beta) acetate/
phosphate (Celestone), Beta-phosphate (B-Phos) or Beta-acetate (B-Ace) 
(See Table 1). At day 19, cardiac and peripheral vascular function were 
determined (Langendorff and myography). In different cohorts, hearts 
were perfusion fixed for stereological analysis or frozen for molecular 
analysis. Cardiomyocytes were also isolated and studied. Data were 
compared via Two-WAY ANOVA+Tukey. P<0.05 was considered 
significant.
Results: Treatment with any sGC promoted growth restriction, which 
was more severe following Beta treatment due to the acetate formulation 
(Table 1). Cardiac function was impaired by all sGC, again with Beta being 
more severe. Dex treatment resulted in enhanced peripheral constrictor 
reactivity, cardiomyocyte hypertrophy and induced oxidative stress, 
caspase 3-mediated apoptosis, with p38-mediated reduced proliferation. 
In contrast, Beta treatments impaired peripheral vasodilator reactivity, 
reduced total cardiomyocyte number, promoted excessive GR activation 
due to loss of negative feedback, and led to p53-mediated apoptosis 
with reduced cardiomyocyte proliferation. Beta acetate shared the loss 
of GR negative feedback and enhanced p53 expression, whereas Beta 
phosphate did not.
Conclusion: The data support direct and divergent adverse effects of sGC 
used in human clinical practise on the developing cardiovascular system. 
The work offers insight into mechanisms underlying detrimental effects, 
providing a platform to modify current clinical antenatal glucocorticoid 
therapy and make it safer for the treatment of the preterm baby.

Support: The Wellcome Trust

T-053
The Etiology of Periventricular Leukomalacia in Southern Japan: 
A Regional Population-based Study. Tomoko Yamaguchi†, Yuki 
Kodama, Koutarou Doi, Rie Yamashita, Masatoki Kaneko, Hiroshi 
Sameshima, Tsuyomu Ikenoue. Miyazaki Univercity, Miyazaki city, 
Japan.
Introduction: Periventricular leukomalacia (PVL) refers to necrosis of 
cerebral white matter in a specific distribution, dorsolateral to the external 
angles of the lateral ventricles and involving the region adjacent to the 
trigones and to the frontal horn and body of the lateral ventricles. And PVL 
is a major risk for cerebral palsy, especially in preterm infants. The aim 
of this study was to determine its prevalence and perinatal risk factors in 
a population-based study in southern Japan where the perinatal mortality 
rate is low (3/1000).
Methods: We hold perinatal audit conference twice a year and discuss 
the causes of all poor perinatal outcomes in our district (roughly 10,000 
deliveries annually). In this population-based study, we registered perinatal 
mortality and poor neurological outcome. Among the 203,081 deliveries 
between 1998 and 2017, 536 were stillbirths (≧22 weeks), 254 were 
neonatal deaths (<28 days). 413 were as at high risk of poor neurological 
outcome. Among them 91 were PVL diagnosed by ultrasonography, CT 
or MRI. We analyzed the type of PVL and perinatal and neonatal factors 
associated with PVL.
Results: Infants with PVL constituted 22% (91/413) of poor neurological 
outcome. Over the last 20 years., incidence of PVL did not change (46 
in 1988-2007 and 45 in 2008-2017). 88 cases were preterm(<37weeks); 
22-24 weeks (n=15), 25-27 weeks (n=13), 28-33 weeks (n=51), 34-36 
weeks (n=9). 56% aggregated in 28-33 weeks and incidence of PVL in 
preterm infants was 88/12,121 (0.72%). The types of PVL were as follows: 
Cystic (n=47), volume loss (n=16), and unknown (n=24). Maternal factors 
were chorioamnionitis (n=24), premature rupture of membrane (n=15), 
and maternal hemorrhage due to placental previa (n=4). Fetal factors were 
monochorionic diamniotic twins (n=15), neonatal asphyxia(n=4), fetal 
growth restriction (n=4), and unkown etiology (n=28, 30.8%).
Conclusion: Our regional population-based study showed no significant 
change in PVL incidence over the last 20 years. Infection/inflammation 
during pregnancy and monochorionic diamniotic twins are leading factors. 
There are about 30% of cases those could not be determined their risk 
factors. We speculate that countermeasures for maternal bleeding and 
prevention of asphxia could reduce PVL.
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T-054
Do Species and Bacterial Load Matter in Bacteriuria of 
Pregnancy? Jeff ery A Goldstein,1 David M Aronoff ,2 Lisa A 
Bastarache.2 1Northwestern University, Chicago, IL, United States; 
2Vanderbilt University, Nashville, TN, United States.
Introduction: Quantitative urine culture is performed at antepartum 
visits. Previous studies found that any growth of >100,000 colony 
forming units (CFU) is associated with pyelonephritis and more weakly 
with chorioamnionitis and preterm delivery. We asked 1) Do certain 
bacterial species associate with pyelonephritis, puerperal sepsis or 
chorioamnionitis? 2) Is a threshold of 100,000 CFU appropriate? 3) Is 
repeated testing valuable?
Methods: We extracted data from 77910 cultures involving 38317 patients 
at Vanderbilt. We used the fi rst culture at >= 20 weeks gestation. Controls 
were patients with negative cultures. Outcomes were: Chorioamnionitis 
(ICD9 658.4x, ICD10 O41.1x), Pyelonephritis (ICD9 590.1x, ICD10 
N10.x or O23.0x) and gestational length. Diseases and gestational length 
were tested using logistic and Cox proportional regression as appropriate.
Results: 8035 of 19059 (42%) of initial cultures yielded growth.

E. coli was the most common Gram negative and was strongly associated 
with pyelonephritis (OR 2.96, P-value 2.9e-9).

Proteus also associated with pyelonephritis (OR 6.2, P-value 3.4e-5), 
but with only 6 cases. There were no signifi cant associations with 
chorioamnionitis. The prevalence of pyelonephritis in controls was 1.6%. 
With >100,000 CFU of E. coli it was 4.9%. Patients with E. coli 10-
100,000 CFU had an increased risk of pyelonephritis, albeit nonsignifi cant 
with only 5 cases. Among patients without E. coli at baseline, 339/6191 
(5.5%) developed E. coli in subsequent testing. With at least 3 subsequent 
urine cultures, 147/1048 (14%) developed E. coli. Surprisingly E. coli 
was associated with a longer gestation (HR 0.81, P 1.7e-8).
Conclusion: E. coli was strongly associated with developing 
pyelonephritis in pregnancy. The strongest risk was for >100,000 CFU, 
however lower quantities carried some risk. 85-95% of patients without 
E. coli at baseline did not develop it on repeat testing. E. coli bacteriuria 
was associated with a longer gestation, a puzzling result possibly related to 
antibiotics to treat E. coli urinary tract infection - an area for future study.

T-055
Diabetic Fetopathy: Does Accelerated Fetal Growth Adversely 
Impact Neonatal Outcomes? Megan Varvoutis†, Kerry Drury†, Chad 
Grotegut, Sarah Dotters-Katz∗. Duke University, Durham, NC, United 
States.
Introduction: Diabetic fetopathy defi ned as accelerated fetal growth 
is often used as a marker for poorly controlled diabetes. We sought to 
determine if accelerated fetal growth (Estimated Fetal Weight (EFW) or 
abdominal circumference (AC) > 95th%) was associated with adverse 
neonatal outcomes among women with diabetes (gestational(GDM) or 
type 2 (T2DM).
Methods: Single-institution retrospective cohort study of singleton 
gestations delivering at term (≥37 weeks) with GDM or T2DM who 
delivered from 2008-2013. Women with growth ultrasound within 
the four weeks of delivery included. Primary outcome was neonatal 
morbidity composite including hyperbilirubinemia, hypoglycemia, 
NICU admission, respiratory distress syndrome(RDS) and birth trauma. 
Secondary outcomes included individual components of composite. 
Women with accelerated growth(AG)(EFW or AC>95%) compared to 
those with normal fetal growth.
Results: Of 347 diabetic women, 123(35.4%) had AG and 224(64.6%) 
had normal growth. Women with AG were more likely to be Black, 
had higher median delivery BMI, be on insulin, and undergo Cesarean 
delivery (Table1). Women with AG delivered slightly earlier (38.5wks 
vs 39wks) and were more likely to undergo cesarean delivery, though 
rates of induction did not diff er (Table 1). Neonates with AG weighed 
a median 650 grams more, and had higher rates of neonatal morbidity 
(42.3% vs 26.8%, p<0.01). RDS and hyperbilirubiniemia also more 
common in the AG groups (Table 2). After controlling for confounders, 
compared to normally grown neonates, those with AG were at increased 
odds for neonatal morbidity (aOR 1.68, 95% CI 1.01- 2.78), though odds 
of individual components of the composite were not increased (Table 2).
Conclusion: Among women with diabetes, fetopathy or accelerated 
fetal growth (EFW or AC > 95%) is associated with increased neonatal 
morbidity, and could be used to guide delivery timing.
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T-056
Distinguishing Characteristics of Placenta Accreta Spectrum 
with and without Concurrent Placenta Previa: Insights into 
Pathophysiology. Daniela A Carusi,1,2 Karin A Fox,3 Deirdre J Lyell,4

Nicola C Perlman†,1 Soroush Aalipour,5 Brett D Einerson,6,7 Robert 
M Silver,6,7 Alireza A Shamshirsaz∗.3 1Brigham & Women’s Hospital, 
Boston, MA, United States; 2Harvard Medical School, Boston, MA, 
United States; 3Baylor College of Medicine, Houston, TX, United 
States; 4Stanford University, Stanford, CA, United States; 5Texas 
Children’s Hospital, Houston, TX, United States; 6University of Utah 
Health, Salt Lake City, UT, United States; 7Intermountain Healthcare, 
Salt Lake City, UT, United States.
Introduction: Placenta accreta spectrum (PAS) is associated with placenta 
previa, particularly with prior cesarean delivery (CD). Less is known 
about pathophysiology of PAS in the absence of previa. Thus, we assessed 
maternal and pregnancy characteristics in PAS with and without previa.
Methods: Retrospective cohort study of pathology-confi rmed PAS 
deliveries with hysterectomy from two US academic referral centers 
between January 2010 and June 2019. Patients were categorized by 
placenta previa at the time of delivery and compared according to maternal 
and pregnancy characteristics. Categorical variables were evaluated with 
Chi Square or Fisher Exact tests, while continuous variables were reported 
as median (range) and analyzed with Wilcoxon tests. Individual variables 
associated with previa with a p-value < 0.5 were included in a multivariate 
logistic regression model to evaluate independent associations. A p-value 
< 0.05 was considered signifi cant.
Results: Of 342 included deliveries, 241 (70%) had a placenta previa. 
Women without placenta previa had fewer prior CDs and more prior 
operative hysteroscopy, IVF, and multiple gestations (p < 0.05 for all). 
When these variables were included in a regression model with maternal 
age, history of abdominal or laparoscopic myomectomy, prior D&E 
procedures and study site, history of prior CD was associated with 
previa while history of operative hysteroscopy and IVF were negatively 
associated (Table). Of patients in the non-previa group, 62% had 
undergone a prior uterine surgical procedure, 6% conceived with IVF, and 
24% had both of these risk factors. The remaining 8% had no established 
risk factor for PAS, corresponding to 3% of the entire cohort.
Conclusion: Placental implantation in a uterine scar characterizes PAS 
with and without placenta previa. History of operative hysteroscopy and 
IVF conception appear to be important contributors to PAS in women 
without previa. Given that 11% of PAS patients in this large cohort had 
neither previa nor prior CD, further screening of patients with alternative 
risk factors is warranted.

Associations with Previa in Univariate and Multivariate Analyses

No 
Previa:N=101 Previa: N=241 p Value aOR 95% CI

Study site: 1 vs 2 44 (44%) 73 (30%) 0.02 1.44 0.73-2.84

Maternal age (yr) 34 (23-54) 34 (22-53) 0.23 1.02 0.97-1.08

Prior CD 65 (64%) 224 (93%) <0.01 5.45 2.64-11.25

Prior myomectomy 12 (12%) 16 (7%) 0.11 1.05 0.40-2.76

Prior operative 
hysteroscopy 24 (24%) 14 (6%) <0.01 0.34 0.14-0.83

Prior D&E (each) 0 (0-5) 0 (0-7) 0.13 1.02 0.55-1.88

IVF pregnancy 30 (30%) 20 (8%) <0.01 0.34 0.15-0.78

Multiple gestations 12 (12%) 13 (5%) 0.04 0.89 0.32-2.44

T-057
Continuous Local Bupivacaine Wound Infusion Reduces Oral 
Opioid Use for Acute Postoperative Pain Control Following 
Myelomeningocele Repair. Anne C Porter†,1,2 Chloe M Nielsen†,1,2

Nicholas J Behrendt,1,2 Michael V Zaretsky,1,2 Kenneth W Liechty,1,2

Ahmed I Marwan,1,2 Cristina Wood,1,2 Franklin Chow,1,2 Henry L 
Galan∗.1,2 1University of Colorado School of Medicine, Aurora, CO, 
United States; 2Colorado Fetal Care Center, Aurora, CO, United 
States.
Introduction: For pregnancies with fetal myelomeningocele (MMC) who 
meet established criteria, prenatal closure is a viable option. This is an 
open procedure, with more dissection of maternal tissue than cesarean; 
postoperative pain control is critical. Given the rising rates of opioid 
dependence and concerns regarding fetal and neonatal eff ects, our practice 
has turned to non-opioid pain management. We compared postoperative 
opioid use and pain scores with and without continuous local bupivacaine 
wound infusion.
Methods: This was a retrospective, single-center chart review of all 
consecutive women who underwent open MMC repair from March 2013 
to May 2019. Women were enrolled at time of referral and followed for 
2 weeks postoperatively. The standard group received patient-controlled 
epidural analgesia (PCEA) for 48 hr with acetaminophen (APAP) and 
oral and IV opioids as needed. The treatment group received PCEA for 
24 hr with APAP, oral and IV opioids, and wound infusion. Pain scores, 
medications, and postop milestones and complications were compared.
Results: Of 67 subjects, 51 were in the standard and 16 in the treatment 
group. Two cases were removed for bupivacaine pump malfunction. 
Total oral opioids (170.3 vs. 83.0, p=0.004), total opioids with IV 
(180.1 vs. 83.0, p=0.002) and daily average oral opioids (29.4 vs. 15.3, 
p=0.004) were lower in the treatment group. There were no diff erences 
in pain scores, anti-emetic use or bowel function; the treatment group 
was discharged earlier and used less total APAP. When the analysis was 
repeated as intention-to-treat, opioid use remained signifi cantly lower in 
the treatment group.
Conclusion: Postoperative opioid use was reduced in women who 
received continuous infusion of bupivacaine for incisional pain control 
after prenatal MMC repair. Pain control is crucial following open MMC 
repair; local bupivacaine wound infusion is an important adjunct to reduce 
opioid use postoperatively.
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T-058
Persistence of Maternal Group B Streptococcal Colonization After 
Intravenous Ampicillin Administration. Melissa L Kozakiewicz†,1

Sarah E White,1 Mallory Alkis,2 Rita Kaplon,1 Brian C Brost.1 1Wake 
Forest University School of Medicine, Winston Salem, NC, United 
States; 2Medical University of South Carolina, Charleston, SC, United 
States.
Introduction: Group B streptococcal (GBS) disease is a leading 
infectious cause of neonatal morbidity and mortality. Intrapartum 
antibiotic administration is highly eff ective in preventing neonatal GBS 
infection. Bactericidal levels of ampicillin are detected in amniotic fl uid 
and fetal blood within minutes of administration. The eff ect of ampicillin 
administration on maternal rectovaginal culture status is yet undetermined. 
Patients in preterm labor commonly receive antibiotics prior to transfer to 
tertiary care centers thus confounding results of subsequent GBS cultures. 
The primary objective of this study is to determine the time interval for 
continued detection of maternal GBS utilizing the standard rectovaginal 
culture after ampicillin administration.
Methods: Patients with a positive prenatal maternal GBS culture done 
within the prior 5 weeks and planned administration of ampicillin were 
approached for enrollment upon presentation to Labor and Delivery. 
Enrolled women had rectovaginal GBS cultures collected within one hour 
prior to the fi rst dose of ampicillin followed by another rectovaginal culture 
collected at one, four and six hours after ampicillin initiation. Patient 
demographics, delivery information and culture results were obtained.
Results: 14 women were enrolled; 10 were maternal GBS positive by 
initial culture on Labor and Delivery. Of these, 60 percent (n=6) were 
culture positive at one hour, 60 percent (n=6) were culture positive at 
four hours and 60 percent (n=6) were culture positive at six hours after 
initiation of ampicillin. There were no signifi cant diff erences in patient 
demographics.
Conclusion: GBS culture results within one and six hours after initiation 
of ampicillin may not accurately refl ect initial maternal colonization status 
prior to antibiotic administration. Positive results should be considered 
true positives but negative results may be falsely negative. These data 
point toward treatment of fetal exposure over eradication of maternal 
colonization as a possible mechanism of action.

T-059
Periviable Birth in the North Carolina Triad: Do Outcomes Vary 
by Birth Etiology? Melissa L Kozakiewicz†, Kathleen V Ferry†, Jeff  
M Denney∗. Wake Forest University School of Medicine, Winston 
Salem, NC, United States.
Introduction: Since our group began off ering interventions of antenatal 
corticosteroids and antenatal magnesium sulfate for fetal neuroprophylaxis 
along with cesarean section as early as viability is now defi ned at 22 weeks, 
our group sought to evaluate recent periviable birth (PVB) outcomes.
Methods: Descriptive study of all women delivering between 20 and 
25 6/7 wks at a Tertiary Care Center for a 22-county area in the North 
Carolina Triad for 2 years (1/1/2017 to 12/31/2018). All deliveries were 
screened to identify eligibility. Medical records were reviewed and 
outcomes were tracked. Physician panel categorized birth etiology for 
stratifi cation. Intrapartum death was defi ned as fetal death in labor/during 
cesarean section (CD). Univariate and multivariate analysis were used 
where appropriate.
Results: 113 PVB (2.0% of 5587 deliveries of ≥20 completed weeks) were 
identifi ed. 19 occurred 20w0d-21w9d with zero survivors, 6 antepartum 
IUFD’s occurred, and 5 fetal anomalies/aneuploidy were excluded from 
analysis. Characteristics of the 83 remaining non-anomalous PVB were 
stratifi ed by birth etiology from 22 0/7-25 6/7 weeks in Table 1. Birth 
etiology was 67/83 (80.7%) SPTB, 6/83 (7.2%) IUGR, and 10/83(12.0%) 
preeclampsia/HELLP. CD risk was high (52.2%) and 100% live births 
required NICU admission. Of the 54 SVD that occurred 38/54 (70.4%) 
of these were due to spontaneous PTL, and 20/54 (37%) survived ≥30 
days. The smallest and earliest SCD survivor was 520g at 22w3d. Of 
deliveries 22wks-25 6/7 wks, 59 CD were performed with earliest 
performed at 22w1d and earliest survivor at 22w3d and 360g. 45/59 (76%) 

fetuses delivered by CD lived ≥30 days. Having IUGR or preeclampsia 
increased delivery by CD compared to SPTB (16/16 vs. 38/54; OR 25.3 
95 CI 1.5,438.9). 
Conclusion: Few deliveries (2%) occur prior to 26 wks. Indicated 
deliveries 16/5587 (0.3%) are much rarer than SPTB <26 wks even in a 
referral center. Outcomes vary by birth etiology with respect to mode of 
delivery and rate of intrapartum fetal death. Our data may prove useful 
for patient-doctor discussions when appropriate in similar populations in 
the United States and abroad.

T-060
Impact of Diff erent Management on Latency to Delivery in 
Preterm Prelabor Rupture of the Membranes. Stefania N 
Ronzoni∗,1 Teresa Cobo∗,2 Elizabeth Asztalos∗,1 Susan O’Rinn∗,1

Xingshan Cao∗,1 Ana Herranz∗,2 Jon Barrett∗,1 Victoria Aldecoa∗,2 Nir 
Melamed∗,1 Montse Palacio∗.2 1Sunnybrook Health Sciences Centre, 
Toronto, ON, Canada; 2Hospital Clínic of Barcelona, Barcelona, Spain.
Introduction: To investigate the impact of two diff erent management 
strategies of Preterm Prelabor Rupture of the Membranes (PPROM) in 
two level III high risk obstetric centres on latency to delivery, clinical and 
histological chorioamnionitis, and neonatal outcomes.
Methods: All singleton pregnancies admitted to Sunnybrook Hospital, 
Toronto, Canada and the Hospital Clinic of Barcelona, Spain with PPROM 
from 23-34 weeks’ gestation, stable after at least 24 hours, between 2012 
to 2017 were included. Major fetal anomalies, acute chorioamnionitis, 
placental abruption or active labor or cervical dilatation at admission > 2 
cm were exclusion criteria. We compared the two management of PPROM 
in the two countries: Canada includes hospitalization, antenatal steroids, 
tocolysis (if needed to complete corticosteroids), and antibiotic treatment 
(Erythromycin +/- Pen G) (Group 1) and Spain includes hospitalization, 
antenatal steroids, tocolysis (if contractions once infection is excluded), 
amniotic fl uid culture, and antibiotic treatment (Azithromycin, Ampicillin 
and Gentamycin) (Group 2). Primary outcome was latency from 
PPROM to delivery, secondary outcomes were clinical chorioamnionitis, 
histological chorioamnionitis/funisitis, neonatal outcomes (NICU 
stay, perinatal/neonatal death, early and late lung disease, necrotizing 
enterocolitis, early vs late sepsis and white matter disease).
Results: Table 1 shows maternal data, pregnancy and neonatal outcomes. 
Latency resulted signifi cantly increased in Group 2 compared with Group 
1 (Figure 1). In a regression model controlled for confounding factors 
(GA at PPROM, amniotic fl uid at admission, antenatal steroids courses, 
duration of antibiotic treatment) antimicrobic regimen and tocolysis have 
been found as the only independent factors. Relevant neonatal outcomes 
were not impacted in both groups
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Conclusion: Diff erent management of PPROM seems to be independently 
associated with longer latency to delivery.

T-061
How Does Bariatric Surgery Infl uence Maternal Periconception 
Health? A Systematic Review. Katinka M Snoek†, Régine P.M. 
Steegers-Theunissen, Sander Galjaard, Sam Schoenmakers. Erasmus 
MC, Rotterdam, Netherlands.
Introduction: An optimal maternal periconception health is crucial for 
embryonic and fetal development with implications for health in later life 
for both mother and child. The worldwide obesity epidemic has resulted 
in more bariatric surgery (BS) procedures also in women of reproductive 
age over the past decades. BS can lead to maternal nutritional and 
vitamin defi ciencies during pregnancy and subsequent increased risks of 
prematurity and fetal growth restriction. However, the infl uence of BS 
on periconception maternal health and outcome has never been reviewed 
systematically. The aim of this review is to investigate the evidence of 
associations between BS and measures of maternal periconception health, 
such as hormonal and vitamin status, and periconception outcomes, 
such as menstrual irregularities, fertility, miscarriage and congenital 
malformations.
Methods: Embase, Medline, PubMed, Web of Science and Cochrane 
database were used for the literature search until December 2018. The 
ErasmusAGE quality score was used to score the studies. The study was 
registered a priori in PROSPERO.
Results: The evidence of the associations between bariatric surgery and 
periconception outcome are shown below.
Conclusion: This systematic review underlines the importance of 
adequate preconception care, in particular the monitoring of the hormonal, 
nutritional and vitamin status in women after BS. Most evidence is 
available on associations between BS and reduced maternal periconception 
health due to nutritional defi ciencies. The opposite is shown for maternal 
periconception health and improvement of fertility by an increase of the 

regularity of the menstrual cycle as a consequence of weight loss. Future 
research is warranted to investigate the impact of BS on maternal and 
embryonic health and pregnancy outcome.

T-062
Suspected Abruption: Factors Associated with Delivery within 
Seven Days of Initial Bleed. Rachel Newman†,1 Joshua Makhoul†,1

Elizabeth Blumenthal†,2 Dana Senderoff †,1 Bradley Bosse†,1 Brian 
Crosland†,1 Emily Seet∗,3 Kenneth Chan∗.3 1University of California - 
Irvine, Orange, CA, United States; 2Kaiser Orange County, Anaheim, 
CA, United States; 3Long Beach Memorial Medical Center, Long 
Beach, CA, United States.
Introduction: Determine if patients with mild placental abruption who 
present with frequent contractions, cervical dilation, or category II fetal 
heart rate tracings deliver earlier than those who present solely with 
vaginal bleeding.
Methods: Retrospective chart review looking at the outcome of women 
admitted to a community - academic tertiary care center with suspected 
mild placental abruption between January 2015 to December 2017. We 
defi ned “mild placental abruption” as vaginal bleeding in a stable patient, 
with an estimated blood loss on arrival of <500cc, BP >90/60 mmHg, 
pulse <120 bpm, reassuring fetal heart rate tracing, and delivery occurring 
>6 hours from admission. We excluded women who presented with 
vaginal bleeding due to previa, preterm pre-labor rupture of membranes, 
gestational age <23 0/7 and >37 0/7 weeks. We collected demographics, 
select pregnancy characteristics, antenatal treatment, and maternal and 
neonatal delivery specifi cs.
Results: One hundred and fi fty consecutive charts associated with 
vaginal bleeding during pregnancy were reviewed. Fifty-two patients 
met inclusion criteria. Seventeen patients delivered within seven days 
of their index bleed (32.6%). Of this cohort, cervical dilation ≥ 2 cm is 
a signifi cant predictor of delivery within 7 days (p < 0.05, OR 13.42). 
Additionally, contractions every two to four minutes are correlated with 
delivery within 7 days, but not signifi cantly or independently. Presenting 
with a category II tracing or category II tracing and regular contractions 
did not meet statistical signifi cance, though on post hoc analysis, this 
study was underpowered to draw these conclusions. These fi ndings were 
confi rmed by multivariate regression when considering BMI, age, self-
reported race, and delivery within seven days.
Conclusion: Patients admitted for placental abruption who present with 
cervical dilation ≥ 2 cm are more likely to deliver within the next seven 
days. Admission and antenatal steroids are recommended based on our 
results. Patients who present solely with vaginal bleeding and regular 
contractions may not warrant hospital admission and antenatal steroids.
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T-063
Understanding and Reducing Barriers to Utilization of 
Progesterone (17P) and Other Evidence Based Interventions to 
Prevent Preterm Birth in Fresno County. Subhashini Ladella∗,1

Amber Shaver∗,2 Mallory Novack∗,1 Tania Pacheco-Werner∗,2

Miriam Kuppermann∗.1 1University of California, San Francisco, San 
Francisco, CA, United States; 2California State University, Fresno, 
Fresno, CA, United States.
Introduction: Preterm birth (PTB) defi ned as delivery before 37 weeks 
gestation, is the leading cause of neonatal morbidity and mortality. A 
history of prior spontaneous PTB is a signifi cant leading risk factor for 
recurrent preterm birth. An intervention that reduces recurrent PTB by 
33% among women with prior spontaneous PTB is the use of 17 alpha-
hydroxyprogesterone (17P).
We sought to investigate the under-utilization of 17P in Fresno County, 
California, which has the highest rate of PTB at 10.1%, compared to 
state average of 8.6%, as reported in 2017, and to identify barriers to 17P 
intervention for the eligible patients.
Methods: A retrospective chart review was performed on patients at 
Community Regional Medical Center (CRMC), Fresno, CA, from January 
to December 2016. Data was abstracted from ICD coded electronic 
medical records of a total 1094 patients coded as PTB or prior PTB. Data 
collected included patient demographics, health insurance categories, 
maternal characteristics, birth outcomes, vaginal progesterone, cerclage 
and 17P utilization in the eligible group. In addition provider and patient 
surveys were conducted to help identify barriers 17P under-utilization. 
Multivariate models were used to explore associations between maternal 
characteristics and 17P utilization.
Results: Of the total identifi ed patients, 35% with prior spontaneous PTB 
were eligible for 17P. Among the 378 eligible patients, 23.3% received 
17P (N=88). After controlling for age, body mass index, inter-pregnancy 
interval, and race/ethnicity, women who had private insurance were 3 
times more likely to have received 17P than women with public insurance, 
p < .001, aOR = 2.97 (95% CI = 1.36, 6.51). Documented reasons for 
non-receipt of 17P available for 26.5% patients included presenting late 
for prenatal care after the gestational period for initiation of 17P (14.8%), 
patient refusal (6.2%), insurance declined reimbursement (2.8%), vaginal 
progesterone use (1.7%), and patient non-compliance (1.0%).
Conclusion: The 17P intervention for recurrent preterm birth prevention is 
underutilized and disproportionately aff ects patents with public insurance. 
Measures to increase use of 17P intervention should target on patient 
education for timely initiation of prenatal care and provider awareness of 
17P utilization barriers in the high risk patient population.

T-064
Risk Factor Assessment for Cesarean Scar Pregnancy 
Implantation. Patricia Greco, Samantha Bayer, Lori Day∗. University 
of Michigan, Ann Arbor, MI, United States.
Introduction: Cesarean scar pregnancy implantation (CSI) is a rare event. 
The factors which contribute to increased risk of CSI in some women 
are not fully elucidated. Here, we investigate potential risk factors for 
CSI development.
Methods: Women who were diagnosed at a single institution with a CSI 
from 2011-2019 were included in this descriptive retrospective cohort 
study. Due to the high incidence of outside hospital referral for this 
condition, some data were limited in availability. Our primary outcome 
was to identify timing (< 37 weeks or >37 weeks) and indication for fi rst 
cesarean delivery (CD). Potential risk factors, including the number of 
prior CD, history of other uterine procedures, type of hysterotomy closure, 
and other operative fi ndings at prior CD were evaluated.
Results: 43 women with a history of CSI were identifi ed. 30.2% (n=13) 
had at least one prior preterm (< 37 weeks) CD with a mean gestational 
age of 32.7 (+/-3.45) weeks. Indication for fi rst CD was available for 
32 women. Breech presentation (28.1%, 9/32) was the most common 
indication, followed by arrest of dilation (18.8%, 6/32) and arrest of 
active phase (18.8%, 6/32). Other indications for primary CD included 
non-reassuring fetal status (4/32), placental abruption (2/32), maternal 
perineal disease (2/32), fetal anomaly (2/32) and placenta previa (1/32). 
Nearly 25% of patients had a history of additional uterine surgery, such 
as a myomectomy or D&C. Of the patients who had CD operative notes 
available, a majority had a 2-layer hysterotomy closure with (55%, 11/20) 
locking (90%, 18/20) 0-vicryl (70%, 14/20) suture. Of the operative notes 
available for review for women who had repeat CD, 43% (6/14) noted 
either a very thin lower uterine segment or a uterine window at the time 
of repeat CD.
Conclusion: History of preterm CD is high in this cohort. The most 
common indication for primary CD in women who subsequently 
developed a CSI was breech. In women who had a history of repeat CD, 
thin lower uterine segment was common.

T-065
Placenta Abruption, Beware the Readmission. Brian A Crosland†∗, 
Rachel Newman†, Joshua Makhoul†, Dana Senderoff †, Elizabeth 
Blumenthal, Bradley Bosse†, Emily Seet, Kenneth Chan. University of 
California Irvine, Orange, CA, United States.
Introduction: Placental abruption complicates approximately 1 in 100 
- 120 pregnancies, with a majority associated with maternal, fetal, and 
neonatal morbidity. No studies have examined which aff ected pregnancies 
merit admission. This study assesses if patients admitted once for mild 
placental abruption versus those readmitted a second time diff ered in 
clinical stability, estimated blood loss (EBL) from delivery, and gestational 
age (GA) at time of delivery.
Methods: This retrospective chart review assessed maternal-fetal 
outcomes, select pregnancy characteristics, and antenatal treatment in 
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women admitted for placenta abruption to a community-academic hospital 
between January 2015 - December 2017. Mild abruption was defi ned as 
vaginal bleeding in a stable patient, EBL of < 500cc, BP >90/60 mmHg, 
pulse < 120 bpm, reassuring fetal heart rate tracing, and delivery occurring 
> 6 hours from admission. We used vital signs and EBL as markers of 
clinical stability: pulse > 100 bpm, oxygen saturation < 93%, BP < 90/60 
were defi ned as abnormal. We excluded women with vaginal bleeding 
due to previa, preterm pre-labor rupture of membranes, gestational age 
< 23 0/7 and > 41 0/7 weeks.
Results: One hundred and fi fty charts were reviewed, 52 patients met 
inclusion criteria. Forty patients were admitted with placenta abruption 
[N=40]; 17 delivered during their index admission (median 2.5 days 
until delivery); 23 discharged home (median length of stay 5.5 days) 
and delivered without additional readmissions. Twelve patients were 
readmitted [N=12] in the pregnancy (median time of 12 days between 
admissions). While none of the patients with one admission had abnormal 
vital signs at time of admission, 25% (3 of 12) of patients readmitted did 
(p = 0.03). The GA diff ered, 35 4/7 weeks and 38 3/7 weeks, respectively. 
There was a non-statistically signifi cant increase in EBL at time of 
delivery, median EBL 200 mL (interquartile range 100 - 275 mL) and 200 
mL (interquartile range 150 - 772 mL) respectively (p = 0.08).
Conclusion: Patients discharged and subsequently readmitted for vaginal 
bleeding secondary to placental abruption were more likely to have 
abnormal vital signs at time of admission and be further along in GA. The 
latter likely explained by a lower threshold to deliver bleeding patients at 
a later GA. Although a relatively small study, these results suggest patients 
readmitted for placental abruption warrant closer monitoring secondary 
to abnormal vital signs and increased blood loss.

T-066
Maternal Exposure to Δ9-Tetrahydrocannabinol Results in 
Symmetrical IUGR Associated with Cardiac Dysfunction in 
Postnatal Life. Kendrick Lee†,1,2 Kristian McCarthy,1 Steven R 
Laviolette,1 Qingping Feng,1,3 Daniel B Hardy∗.1,2 1Western University, 
London, ON, Canada; 2Children’s Health Research Institute, London, 
ON, Canada; 3Children’s Health Research Institute, London, ON, 
United States.
Introduction: Approximately ~20% of pregnant women (18-24 years) 
continue to use cannabis in pregnancy. Clinical studies suggest that 
cannabis use in pregnancy leads to impaired fetal growth, but the long-
term eff ects on cardiac function in the off spring are unknown despite 
the fact that fetal growth defi cits are associated with an increased risk 
of developing cardiovascular disease in postnatal life. While animal 
studies have shown that maternal exposure to Δ9-tetrahydrocannabinol 
(Δ9-THC, the major psychoactive ingredient in cannabis) can decrease 
fetal growth, to date little is known about its eff ects on cardiac function 
in the off spring. Therefore, we hypothesize that maternal exposure to 
Δ9-THC during pregnancy will impair fetal development resulting in 
cardiac dysfunction in postnatal life.
Methods: Pregnant Wistar rats were exposed to 3 mg/kg Δ9-THC i.p. 
daily during gestation (gd 6-22) followed by echocardiogram analysis of 
cardiac function at postnatal day 1 and 21. Heart tissue was collected at 
both time points for molecular assessment of cardiac remodelling.
Results: Exposure to Δ9-THC during pregnancy led to fetal growth 
restriction with a signifi cant (p<0.05) decrease in heart:body weight 
ratios. This was accompanied by signifi cantly higher neonatal heart rate 
and lower stroke volume at birth. By three weeks, pups exhibited catch-
up growth along with signifi cantly greater left ventricle anterior wall 
(LVAW) thickness (at systole) with decreased fractional shortening, stroke 
volume, and cardiac output. Moreover, these Δ9-THC exposed off spring 
exhibited increased expression of collagen type I and III, along with 
β-MHC, associated with cardiac remodelling.

Conclusion: These data suggests that maternal exposure to Δ9-THC 
during pregnancy impedes fetal growth resulting in impaired postnatal 
heart function in early life. Furthermore, the increased thickness in the 
left ventricle along with an increase in markers of cardiac hypertrophy 
and fi brosis may underlie the adverse physiological changes observed in 
the heart at 3 weeks. Further studies are warranted to address whether the 
cardiac defi cits in these Δ9-THC exposed off spring persist into adulthood.
Given the high rate of maternal cannabis consumption coupled with its 
legalization in North America, understanding the long-term detrimental 
eff ects of Δ9-THC on off spring health is of great importance. This is 
especially concerning given the concentration of Δ9-THC has drastically 
increased over the past two decades.

T-067
Does Fetal Placental Weight Ratio Impact Childhood Growth 
of Term Newborns in a Low-Risk Community Based Setting? 
Jennifer S Feng†,1,2,3 Joan Krickellas,1,2 Sadia F Chowdhury†,1,2,3

Adwoa Nantwi†,4 Sylvia Dygulski,1,2 Hannah Bromberg,1,2 Ruchit 
Shah,5 Michael Joyce,1 Mehrin Jan,1,2 Serena Chen,1,2 Christine 
Chen,1,2 Jillamika Pongsachai,1,2 Beata Dygulska,2 Carolyn Salafi a∗.1,2,6

1Placental Analytics, New Rochelle, NY, United States; 2NYPBMH, 
Brooklyn, NY, United States; 3CUNY Hunter College, New York, 
NY, United States; 4NYU CGPH, New Rochelle, NY, United States; 
5Institute of Basic Research, Staten Island, NY, United States; 6Institute 
for Basic Research, Staten Island, NY, United States.
Introduction: In a cohort based in the mid-last century, fetal placental 
weight ratio impacted childhood growth and blood pressure at age 7 
years. We explore in a community based low risk modern cohort whether 
the fetal placental weight ratio varies with childhood growth centiles at 
1 and 2 yrs of life.
Methods: Fetal placental weight ratio was calculated for 899 term 
singleton liveborns delivered between January 2010 and March 2015, 
and compared using Spearman’s correlation to weight and length centiles 
calculated for measures at birth and ages 1 and 2 years.
Results: There were no correlations between the fetal placental weight 
ratio and weight and length centiles calculated at birth, or at ages 1 or 2 
years. Similar lack of association was found in males compared to females. 
However, there was a signifi cant association of fetal placental weight ratio 
with both birth and Year 1 growth centiles that was unique to Caucasian 
infants (p’s =0.04-0.015 v. p>0.20 in other race/ethnicities). This eff ect 
was found to be due to associations of fetal placental weight ratio with 
growth centiles in female Caucasian infants.
Conclusion: We have previously demonstrated signifi cant diff erences 
between associations of fetal placental weight ratio in males as compared 
to females. We speculated that males are less responsive than females to 
prenatal “cues” signaled by the placenta to modulate fetal growth. Our 
data suggest that this female-specifi c “responsiveness” to intrauterine 
environmental cues has eff ects on childhood growth that persist to at 
least age 2 years. This may carry implications for sensitivity of female 
children to environmental cue in early life that contribute to developmental 
programming.

T-068
Fetoplacental Immune Activation is Associated with Increased 
Fetal Glucose and Insulin Resistance. Lydia L Shook†,1 Pablo 
Llevenes,1 Drucilla J Roberts,1 Kaitlyn E James,1 Camille E Powe,1

Perrie F O’Tierney-Ginn,2 Andrea G Edlow∗.1 1Massachusetts General 
Hospital, Boston, MA, United States; 2Mother Infant Research Institute, 
Tufts Medical Center, Boston, MA, United States.
Introduction: Maternal obesity is associated with adverse off spring 
metabolic outcomes. Activation of a fetoplacental immune response 
may play a role in programming off spring metabolic dysfunction. We 
hypothesized that obesity and markers of metabolic dysfunction would 
be associated with an increased number of placental Hofbauer cells 
(HC, fetal resident tissue macrophages) as a marker of fetoplacental 
immune activation. We also sought to determine whether HC number 
was associated with markers of metabolic dysfunction and infl ammation 
in fetal (cord) blood.
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Methods: This is a cross-sectional study of 34 women with uncomplicated 
pregnancies enrolled at admission for planned cesarean delivery at term. 
Fasting maternal plasma, placental samples, and cord blood were collected 
at delivery. Maternal first trimester body mass index (BMI) and gestational 
weight gain (GWG) were obtained by medical record review. Excess 
GWG was determined by Institute of Medicine criteria. Glucose and 
insulin values were measured in maternal and cord blood, and Homeostatic 
Model Assessment of Insulin Resistance (HOMA-IR) was calculated. IL-6 
levels were measured in cord blood by ELISA. Immunohistochemistry 
was performed on placental samples for CD163, a specific marker of HC, 
and number of HC per 50 terminal villi was counted.
Results: 41% of patients were obese (BMI ≥ 30 kg/m2) and 52% had 
excess GWG. Obese women had higher fasting HOMA-IR compared 
to non-obese (3.8 vs. 2.1, p=0.006). Obesity and excess GWG were not 
associated with HC number, but maternal insulin and HOMA-IR trended 
toward a positive correlation with HC number (Pearson’s r=0.34 [p=0.09] 
and r=0.38 [p=0.06], respectively). Cord blood glucose and HOMA-IR 
were significantly positively correlated with HC number (Figure 1). Cord 
blood IL-6 and neonatal birthweight were not associated with HC number.
Conclusion: Maternal obesity was significantly associated with insulin 
resistance. As fetal glucose and insulin resistance increased, there was a 
significant increase in fetal placental macrophages. Fetoplacental immune 
activation may be an intermediate step between maternal metabolic 
dysfunction and adverse fetal metabolic programming. Future studies 
will focus on HC function and will explore HC activation as an indicator 
vs. mediator of fetal metabolic programming in the setting of maternal 
metabolic dysfunction.

T-069
Depo Medroxyprogesterone Acetate Administration During 
Lactation and Its Impact on Adult Behavior in Male Mice. Melissa 
Taylor-Giorlando†, Xiao-Bing Gao∗, Tamas L Horvath∗. Yale School of 
Medicine, New Haven, CT, United States.
Introduction: Depo medroxyprogesterone (DMPA) is administered 
to women in the immediate postpartum period in order to prolong 
interpregnancy intervals. Typically, natural progesterone rapidly 
declines after delivery during lactation and neonates are not exposed to 
progesterone. Progesterone acts on the brain and alters neurodevelopment 
in the prenatal period but has not been well studied postnatally. This study 
investigates whether administering a synthetic progesterone to lactating 
mice alters the adult behavior of male offspring.
Methods: Timed pregnant CD1 mice (N=16) were allowed to deliver and 
dams were either injected with 0.0025mg/g IM DMPA or vehicle within 
24 hours of delivery. Offspring were weaned at 3 weeks of age. Treated 
(N=28) and untreated mice (N=28) were cohoused with 2 treated and 2 
untreated per cage. Male mice then underwent open field, elevated zero, 
Y maze, and test tube aggression testing at 9, 10, 11, and 14 weeks of 
age respectively.
Results: In open field testing DMPA exposed mice travelled less distance 
than the controls (C m=31.9±1.2m, D m= 28.1±1.3m; t(50)=2.135 p=0.04) 
and moved at lower speeds (C m=0.053±0.010 m/s, D m=0.047±0.012m/s; 
t(50)=1.997 p=0.05). They spent more time immobile (C m=90.9±10.5s, 
D m=129.5±15.7s; t(50)=-2.046 p=0.04). Center entries did not differ. 
In the Y maze they differed significantly in terms of speed and distance. 
Mean speed was lower in DMPA exposed mice (C m=0.053±0.002 m/s; 
D m=0.046±0.002 m/s; t(46)=2.189 p=0.03). Distance travelled was 

lower (C m=16.035±0.071 m; D m=13.89±0.66m; t(46)=2.2218 p=0.03). 
Entries and time investigating the novel arm did not differ. They did not 
differ in time spent in the open arm of the elevated zero test. During test 
tube aggression testing, hierarchical rank was determined among the 4 
mice in each cage. DMPA exposed mice were more likely the dominant 
mouse. Median rank in the cage was found to be 2 for DMPA and 3 for 
the control mice (U=238.0 p=0.009).
Conclusion: Compared with controls DMPA exposed offspring 
demonstrated decreased locomotion and were found to be more aggressive, 
establishing a higher rank in their cage. This challenges the accepted 
belief that postpartum DMPA administration is safe, as it could have an 
impact on long-term neurodevelopment. Further work must be done to 
determine whether similar behavioral changes are induced by DMPA 
exposure in humans.

T-070
How Late is Too Late to Reverse the Effects of the Developmental 
Origins of Health and Disease? Craig E Pennell,1,2 Carol A Wang,1,2 
Wendy H Oddy,3 Claire E Meyerkort,4 Stephen G Matthews,5,6 Stephen 
J Lye.5 1University of Newcastle, New South Wales, Australia; 2Hunter 
Medical Research Institute, New South Wales, Australia; 3University of 
Tasmania, Hobart, Australia; 4Sir Charles Gairdner Hospital, Western 
Australia, Australia; 5Lunenfeld-Tanenbaum Research Institute, 
Toronto, ON, Canada; 6University of Toronto, Toronto, ON, Canada.
Introduction: It is well established that adverse antenatal and postnatal 
environments increase the risk of adult disease; however, not all 
individuals exposed develop poor outcomes suggesting a potential role 
for genetics.Aim: To evaluate the potential for nutritional intervention 
in the first three years to reduce the risk of adult disease in those at 
increased genetic risk.
Methods: A polygenic score was developed based on the results of a 
birthweight and adult disease GWAS performed in the EGG consortium 
(n=153K). Raine Study Gen 2 participants were genotyped (n=1494), 
and nutritional assessment was performed during the first, second and 
third year of life. Adult cardiometabolic outcomes were assessed at age 
20 and 22 years (BMI, DEXA, BP, lipids, fasting glucose & insulin). 
Multivariable analyses were performed to evaluate the impact of nutrition 
on the relationship between polygenic score and adverse adult health 
outcomes. The reference for comparisons was polygenic score between 
the 20th and 80th percentile.
Results: During the first year of life, healthy nutrition profiles were 
associated with reduced risk of obesity, reduced levels of fasting insulin, 
reduced systolic BP and increased HDL, independent of the polygenic 
score. By the third year of life, the only association that remained 
significant was with the risk of adult obesity. Significant interactions 
were identified between polygenic score, duration of breastfeeding and 
cardiometabolic outcomes which persisted after adjustment for diet 
quality during years 1 and 3. Breastfeeding reduced the relative risk of 
obesity and high fasting insulin (to reference levels) in those with high 
(80-100th percentile) and low (0-20th percentile) polygenic scores. For 
high systolic BP and low HDL, these results were only replicated for 
those with high polygenic scores.
Conclusion: Good nutrition in the first year of life offers the greatest 
potential to reduce the risk of adverse adult health outcomes in those at 
increased genetic risk.

T-071
Maternal E-cigarette Exposure Causes a Sex-dependent Alteration 
of Transcriptomic Signatures Resulting in Programming of a 
Hypoxia-ischemia Sensitive Phenotype in Offspring Brain. Andrew 
Walayat†,1 Yong Li†,1 Hosseini Asanjan Maryam†,1 Zhong Chen†,1 
Xuesi M Shao∗,2 Charles Wang∗,1 DaLiao Xiao∗.1 1Loma Linda 
University, Loma Linda, CA, United States; 2UCLA, Los Angeles, CA, 
United States.
Introduction: Electronic-cigarettes (E-cigs) have rapidly become the 
most common tobacco products, which has posed a great concern for 
public health. Emerging studies on the prevalence of E-cig use during 
pregnancy have found higher rates of exclusive prenatal e-cigarette use 
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than conventional cigarette use. However, to date the safety of E-cig to the 
mother and fetus development remains largely unknown. The objective 
of this study is to investigate whether and how E-cig exposure in utero 
causes gender-dependent alterations of epigenetic signatures (miRNA) 
and transcriptomic signatures patterns and consequently development of 
brain hypoxic/ischemic sensitivity in neonates.
Methods: The time-dated pregnant rats were exposed to chronic 
intermittent E-cig vaporing in a chamber from gestational day 4 to 20. 
The control pregnant rats were left in a similar chamber only without 
E-cig, serving as a control. The neonatal offspring at postnatal day 9 (P9) 
were used to perform hypoxic-ischemic (HI) procedures. In addition, 
their brain tissues were isolated to perform miRNA expression profile 
analysis by next-generation seq (Illumina HiSeq-5000) analysis, and 
the transcriptomic patterns were also performed by next-generation seq 
analysis.
Results: E-cig exposure significantly enhanced HI-induced brain infarct 
size in male offspring but not in female offspring. By miRNA-seq analysis, 
about 888 miRNAs and piRNAs were identified in the neonatal brains. 
Among them, 17 miRs/piRs were more than two fold changes in E-cig-
exposed male offspring as compared to the control groups. In female 
offspring, 30 miRs/piRs were more than two fold changes in E-cig-exposed 
offspring as compared to the controls. Similar to the miRNA-seq analysis, 
our RNA-seq analysis indicated that about 21971 genes were detected in 
the neonatal brain tissues. PCA analysis of those 21971 genes showed a 
significant differential distribution patterns among male vs. female and 
E-cig exposure vs. non E-cig exposure. Our RNA-seq data indicated that 
there were gender-dependent alterations of gene expression patterns in 
response to maternal e-cig exposure: 91 genes (55 up, 36 down) in males 
and 244 (120 up, 124 down), with 8 in common (Lsm6, Parp2, Megf8, 
Gm23134 downregulated; Gnb1, Stmn1, Tubb5, Psme1 upregulated).
Conclusion: These findings provide novel evidence that E-cig exposure 
in utero could cause gender-dependent alterations of epigenetic signatures 
such as miRNAs/piRNAs and transcriptomic patterns resulting in 
programming of neonatal brain hypoxia/ischemia-sensitive phenotype.

T-072
Placental Gross Pathology in a Population Based Case-Control 
Study of Autism Spectrum Disorder. Serena Chen,1,2 Christine 
Chen,1,2 Mehrin Jan,1,2 Jennifer S Feng†,1,2,3 Joan Krickellas,1,2 Sadia 
F Chowdhury†,1,2,3 Adwoa Nantwi†,4 Sylvia Dygulski,1,2 Hannah 
Bromberg,1,2 Ruchit Shah,1,5 Jillamika Pongsachai,1,2 Michael Joyce,1 
Beata Dygulska,2 Carolyn Salafia∗.1,6,2 1Placental Analytics, New 
Rochelle, NY, United States; 2NYPBMH, Brooklyn, NY, United States; 
3CUNY Hunter College, New York, NY, United States; 4NYU CGPH, 
New York, NY, United States; 5Institute of Basic Research, Staten 
Island, NY, United States; 6Institute for Basic Research, Staten Island, 
NY, United States.
Introduction: We have shown subtle differences in gross placental 
pathology in children with an older sibling with autism (and at increased 
genetic risk of autism) compared to controls. We here explore whether 
placental gross features can distinguish the at-risk child in a low-risk 
community-based population.
Methods: A community hospital based sample with universal placental 
examination was searched for those births followed to at least age 2 years 
at our institution. Billing codes were searched for diagnoses related to 
autism spectrum disorder (ASD) among the patient population of the 
Department of Pediatrics Developmental Pediatrics group. At least 2 
diagnoses related to ASD as per Newschaffer et al were required to be 
considered an ASD case. Controls were selected from the next infant 
born of same gender, gestational age +/-2 weeks, and season of birth +/- 2 
weeks. Gross placental examination was performed according to a protocol 
that recorded trimmed placental weight (PW), major and minor disk axes, 
minimum and maximum disk thickness and cord eccentricity. 165 ASD 
and 617 controls were included in the current analysis. Due to nonnormal 
distribution of growth variables, non-parametric tests were used.
Results: While placental weights did not differ between ASD cases 
and controls, ASD cases had significantly smaller major disk axis 
(p=0.011), reduced chorionic plate area (p=0.044), reduced average 
thickness (p<0.0001) and reduced thickness variability (p<0.0001). 

Both fetalplacental weight ratios and beta, the nonlinear representation 
of the fetal to placental relationship (p=0.034, p=0.011, respectively). 
The significant associations persisted after stratification for sex in males 
with only average disk thickness (p=0.05) and disk thickness variability 
(p=0.003) retaining significance in the small set of 10 ASD females and 
40 matched controls.
Conclusion: We have demonstrated significant differences in gross 
placental features in ASD cases in a population based sample with 
universal placental examination. This complements our previous reports 
of similar gross differences in ASD cases diagnosed in the 1990’s in a 
British covenience sample, and also from a high-ASD risk cohort of 
infants with an older sibling with autism. The present sample represents 
sporadic ASD. Future studies should be directed to identify factors that 
can reduced placental expansion and arborization in fetuses without 
genetic predisposition.

T-073
Sex-Specific Cardiac Function and Structure in Aging Mice. 
Rolanda Lister,1 Anjali Ravee,2 Lin Zhong,1 Yibing Yan,1 H. Scott 
Baldwin∗.1 1Vanderbilt University Medical Center, Nashville, TN, 
United States; 2Baylor University, Houston, TX, United States.
Introduction: Although both men and women have similar incidence of 
cardiovascular (CV) disease, women suffer from higher rates of fatality. 
Our objective was to determine the sex-specific differences in cardiac 
function and structure of aging mice.
Methods: CD-1 wildtype mice were procured from a commercial 
Vendor. Transthoracic LV echocardiography was performed on male 
and female mice aged between 4 (n=15 mice/group) 8 (n=14 males and 
10 females), and 24 weeks (n=15 mice/group). Two-way ANOVA and 
Post Hoc Tukey statistical tests were employed to examine the effect of 
sex and age on echocardiogram measurements. P-values of ≤ 0.05 were 
considered significant.
Results: Average diastolic LV internal diameter thickness differed 
significantly by sex and age, as males displayed an age-dependent 
increase (p ≤ 0.000). Females showed little significance across individual 
age groups (p =0.403). Average diastolic LV posterior wall (LVPWd) 
thickness differed significantly in mice across age groups (p ≤ 0.0001), 
but did not notably differ across individual sex groups (p = 0.204). Similar 
patterned differences for age significance were found for LVAWs (p < 
0.0001), & LVPWs (p ≤ 0.0001). Among the test subjects, both male and 
female mice showed an age and sex-dependent increase in LV mass (p ≤ 
0.0001). Male mice showed an age-dependent variance for cardiac output 
(p ≤ 0.0001), while female mice remained constant across age groups (p 
= 0.105). Similar results of sex-dependent significance were also found 
for stroke volume, diastolic/systolic diameter, and diastolic/systolic 
volume. Echocardiography in aging male mice displayed increases in LV 
dimensions and particular cardiac function parameters, such as cardiac 
output and stroke volume.
Conclusion: These findings suggest that within males, enlargement of LV 
dimensions may serve as a protective measure in the event of a cardiac 
insult and inform why females are more likely to succumb to a cardiac 
event. Although females showed little age-dependent increases, they were 
significantly distinct from their male counterparts.
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T-074
The Role of HPA-Axis Genetics in the Relationship Between 
Birthweight and Adult Disease. Carol A Wang,1,2 Wrivu N Martin†,1 
Stephen J Lye,3 Rebecca M Reynolds,4 Stephen G Matthews,3,5 Carly 
E McLaughlin,6 Roger Smith,1,2 Craig E Pennell∗.1,2 1University of 
Newcastle, New South Wales, Australia; 2Hunter Medical Research 
Institute, New South Wales, Australia; 3Lunenfeld-Tanenbaum Research 
Institute, Toronto, ON, Canada; 4University of Edinburgh, Edinburgh, 
United Kingdom; 5University of Toronto, Toronto, ON, Canada; 6Curtin 
University, Western Australia, Australia.
Introduction: Animal and human data suggest an important role of 
the HPA-axis (HPA-A) in the developmental origins of health and 
disease. Previous work suggests HPA-A function moderates rather than 
mediates the relationship between birthweight and adult cardiometabolic 
outcomes. Despite multivariable modelling with established risk factors, 
significant residual confounding still exists in these analyses. Increasing 
evidence suggest genetics could potentially play a role in explaining these 
significant residual confounding these relationships.
Aim: To evaluate the role of HPA-A genetics in the relationship between 
birthweight and adult cardiometabolic disease.
Methods: Detailed obstetric and neonatal biometric data were collected in 
the Raine Study. A total of 1137 participants aged 18 underwent the Trier 
Social Stress Test (TSST). Plasma and salivary measures of cortisol and 
ACTH were measured before and after the TSST. GWAS were performed 
for basal cortisol, TSST cortisol range and AUCg cortisol on the 598 

participants with genome wide SNP data to develop polygenic risk scores 
(26, 17 and 25 SNPs respectively) for each measure. The relationship 
between polygenic scores, birthweight and cardiometabolic outcomes (at 
ages 20 and 22) were evaluated using multivariable models.
Results: No associations were demonstrated between the three polygenic 
scores and birthweight. Multiple associations were demonstrated between 
HPA-A polygenic scores and adult cardiometabolic outcomes (see table). 
Significant associations were limited to obesity, hypertension and lipid 
profile; none were evident with fasting glucose or fasting insulin.
Conclusion: Genetic variants associated with HPA-A function (TSST) 
were associated with adult cardiometabolic outcomes independent 
of birthweight. These associations may explain, in part, the residual 
confounding seen in analyses evaluating the role of HPA-A function in 
moderating the relationship between birthweight and markers of adult 
disease.

Associations between HPA-A Polygenic scores and Adult Cardiometabolic 
outcomes

TSST 
Polygenic 
Score

BMI

DEXA 
Percent  
Body 
Fat

Systolic 
BP

Total 
Cholesterol Triglycerides

Basal 
Cortisol Negative - Positive Positive Positive

Cortisol 
Range Negative Negative - Positive Positive

AUCg Negative - - - -
 

T-075
Maternal Microchimeric Cells are Linked to Early Life Immunity 
In Children. Christopher Urbschat†,1 Steven Schepanski,1 Kristin 
Thiele,1 Agnes Wieczorek,1 Ina A. Stelzer,2 Boris Fehse,1 Anke 
Diemert,1 Petra C. Arck∗.1 1University Medical Center Hamburg-
Eppendorf, Hamburg, Germany; 2Stanford University School of 
Medicine, Stanford, CA, United States.
Introduction: Upon formation of the hemochorial placenta during 
mammalian pregnancies, maternal immune cells are transferred from the 
mother to the fetus. Since these cells occur at very low frequencies in 
fetal tissues, they are referred to as maternal microchimeric (MMc) cells. 
To date, insights into the functional role of MMc cells are ambiguous. 
Pilot data arising from observational studies with low numbers of 
participants point toward advantageous effects such as replacement of 
diseased cell subsets like ß-islet cells in diabetes type 1, but also suggest 
disadvantageous consequences, such as graft-versus-host reactions. 
We here sought to disentangle the function of MMc cells on early life 
immunity in humans in a large, prospectively designed pregnancy cohort.
Methods: We assessed MMc cells at birth upon screening for deletion-
insertion-polymorphisms (DIP) specific for the mother among the neonatal 
cells in cord blood samples (n=122), MMc-specific sequences were then 
amplified by DIP-specific duplex digital PCR. We then linked the number 
of MMc cells to the incidence of early life infections of the neonate, which 
have been reported by the parents during the first year of life.
Results: When evaluating the association between MMc cells at birth and 
subsequent parent-reported infections during the first year of life, we could 
identify a significant association in boys, revealing a higher number of 
infections during early life when MMc cells were low at birth. No such 
association was present in females. This sex-specific risk for infections 
in boys was not due to lower MMc cell numbers or higher numbers of 
infections in boys in general, as the number of infections was similar in 
boys and girls.
Conclusion: Taken together, our data strongly support that MMc cells 
mitigate offspring´s immunity, which reduces the risk for early life 
infections, at least in male infants.
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T-076
Inhaled Nicotine Exposure in utero Causes a Gender-dependent 
Alterations of ATR/TGFβ/ ROS Signaling Leading to Development 
of Heart Ischemia-sensitive Phenotype in Adult Offspring. Yong 
Li†,1 Bailin Liu†,1 Walayat Andrew†,1 Chen Zewen†,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 
epigenetic alterations of ATR/TGFβ/ROS signaling in heart, leading to 
development of heart ischemia-sensitive phenotype in adult 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 
cardiac function assessed by 2D echocardiography. However, 7 days 
after ischemia-induced by left anterior descending artery occlusion, 
the left ventricle (LV) ejection fraction (EF), end-systolic volume 
(ESV), and fractional shortening (FS) were significantly reduced in the 
nicotine-exposed group as compared to the saline aerosol control group. 
In addition, nicotine exposure significantly enhanced the cardiac global 
DNA methylation levels in female but not male offspring. The cardiac 
protein expression levels of Angiotensin II receptor type I (AT1R) and 
type II (AT2R) were enhanced in male but not in female offspring. The 
total TGFβ and its dimer and TGFβ-associated downstream targets such 
as SMADs in the LV tissues were also gender-differentially unregulated 
in inhaled nicotine exposed offspring. Furthermore, the ROS production 
and NOX2 protein levels in the LV tissues were significantly higher in 
the inhaled nicotine-exposed offspring as compared with the controls.
Conclusion: These findings provide novel evidence that maternal inhaled 
nicotine exposure could impair fetal heart development and induce a 
reprogramming of adult heart ischemia-sensitive phenotype.

T-077
Identification of Bacterial Metabolic Abundances in the Gut 
Microbiome of Preterm Infants. Anujit Sarkar∗, Ji Youn Yoo†, Jean 
Lim†, Samia Dutra†, Larry Dishaw∗, Bradley Kane∗, Maureen Groer 
Edith Groer∗, Elizabeth Miller∗. University of South Florida, Tampa, 
FL, United States.
Introduction: Infants born prematurely experience health challenges 
and must adapt to extrauterine life with developmentally immature 
systems. An important regulator of developmental physiology is the gut 
microbiome. These infants often develop dysbiosis during their NICU 
stay, which could have potential effects on many developing systems. 
Apart from determining composition, predicting functional potential of 
the microbiome may provide important new insights into factors that 
shape later growth and development.
Methods: Stool samples were collected weekly up to eight weeks from 83 
preterm infants (mean gestational age 28 weeks). The V4 region of 16S 
rRNA gene was PCR amplified and sequenced in a paired-end manner 
on the MiSeq platform (Illumina). The Dada2 pipeline was employed to 
predict Exact Sequence Variants (ESVs) and deduce bacterial taxonomy. 
To compare these preterm infants with appropriate controls, publicly 
available comparable 16S raw data from term infants were accessed 
from a previous study (Pannaraj et.al., 2017) and were analyzed with the 
preterms. Overall, a total of 375 and 112 specimens from preterm and 
term infants, respectively, were studied. Metagenomic assemblies and 
functional potential were achieved by piphillin using the KEGG database 
(Oct 2018 version).
Results: The preterms displayed marked Gammaproteobacteria 
abundances during this period and alpha diversity was low throughout 
the study in comparison to term infants. Pathway prediction identified 317 
bacterial metabolic pathways in the preterms and 325 in the term infants. 
There were fifteen pathways predicted in term infants that were not found 
in preterms. Apart from these, a total of 228 metabolic pathways were 
significantly different in abundance between the groups. A few of them, 

which were most significantly lower in preterms, are shown in Figure 1 
and include alanine, aspartate and glutamate metabolism (KO00250), 
Vitamin B6 metabolism (KO00750), Sphingolipid metabolism (KO00600) 
and peroxisome (KO04146).
Conclusion: The present study constitutes one of the first attempts to 
correlate gut microbiome composition to predicted function, to ultimately 
predict relationships between early gut microbiome composition to later 
physical and mental growth and development. However, metagenomic 
and metatranscriptomic, along with metabolomic follow-up studies, will 
be essential to help validate these predictions.

T-078
Gestational Diabetes Perturbs Energy Metabolism in Early 
Pregnancy. Brian J Koos∗, Jeffrey Gornbein. UCLA, Los Angeles, CA, 
United States.
Introduction: Gestational diabetics (GD) exhibit insulin resistance prior 
to conception. The objective of this study was to determine whether 
maternal urinary metabolites in early pregnancy reflect altered metabolic 
pathways related to insulin resistance.
Methods: This nested, observational case-control cohort study consisted 
of random urine specimens from a repository of the Global Alliance to 
Prevent Prematurity and Stillbirth (Seattle, WA). Glucose challenge 
and tolerance tests diagnosed GD by local criteria. The study consisted 
of 46 GD and 46 controls (NG) with singletons, who were matched 
for maternal age, prepregnancy body mass index and gestational age 
at urine collection. Excluded gravidas had significant metabolic or 
cardiovascular disorders. Ultra-performance liquid chromatography/
mass spectrometry (ms) and gas chromatography/ms (Metabolon, Inc.) 
measured the osmolality normalized concentrations of 626 unbiased 
endogenous urinary compounds (<1000 Daltons). Multivariate methods 
(random forest, boosting relative importance) identified metabolites that 
differentiated simultaneously GD from NG. The Kyoto Encyclopedia 
of Genes and Genomics (KEGG) and Metabolon identified GD-linked 
alterations in metabolic trafficking.
Results: The case and control groups were similar in mean maternal age 
(MA), prepregnancy body mass index (BMI), and gestational age (GA) 
at urine collection (table). 

Matched criteria

Group MA (y) BMI (kg/m2) Collection GA (wks)

GD 32.2 (4.7 ( SD)) 31.5 (6.8) 11.8 (3.0)

NG 31.8 (4.2) 29.9 (6.3) 11.9 (2.7)
 

Multivariate criteria identified 26 compounds simultaneously 
distinguishing GD vs NG. Pathway analysis indicated that GD altered 
metabolic pathways of nitrogen balance (n=7), oxidation-reduction (n=8), 
and oxidative phosphorylation (n=5). GD-related changes in the seven 
microbiome-derived metabolites included cognates of bile acids (n=3), 
lysine (n=2), and phenylalanine (n=2).
Conclusion: GD exhibit in early pregnancy perturbations in metabolic 
pathways that are consistent with increased oxidative stress, disrupted 
energy metabolism, and insulin resistance. Supported in part by the UCLA 
Technology Development Group
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T-079
Adrenomedullin Induced In-Utero Programming of Hypertension 
in Female Rat Offspring. Madhu Lata S. Chauhan, Manvik Chandra, 
Ancizar Betancourt, Chandra Yallampalli. Baylor College of Medicine, 
Houston, TX, United States.
Introduction: Adrenomedullin (ADM) is a circulating multi-functional 
peptide and a known vasodilator that is shown to facilitate vascular 
adaptation during pregnancy. However, circulating levels of ADM are 
increased in several cardiovascular diseases including heart failure where 
ADM plays a cardio-protective role. Further, a recent study showed 
that a stable product of ADM, mid-regional pro-ADM (MR-pro-ADM) 
renders a high diagnostic accuracy in discriminating pregnant women 
with preeclampsia from controls (normotensive pregnancy) at triage. 
Therefore, this study was designed to assess the effect of elevated ADM 
levels during rat pregnancy on the growth and long term cardiovascular 
health of the pups.
Methods: Animal studies were approved by animal care and use 
committee of Baylor College of Medicine. Timed pregnant Sprague 
Dawley rats were purchased from ENVIGO and continuously infused 
with ADM peptide (25ug/day) from day 12 of pregnancy until 1week 
post-partum using mini osmotic pumps (ALZET osmotic pumps, CA, 
USA). Pups weights were recorded at birth and at every month. At 4 
months of age blood pressure (BP) of pups was measured by tail cuff 
method using CODA high throughput system (Kent Scientific Corporation, 
USA) followed by euthanasia and measurement of the weights of liver, 
pancreas and kidneys. Prism 6.0 (GraphPad Software, Inc, CA) was 
used for statistical analysis using 1-way ANOVA and unpaired Student t 
test for comparison of single observations between groups. P ≤ 0.05 was 
considered statistically significant.
Results: 1) ADM infusion during pregnancy resulted in increased body 
weight of pups at birth (P<0.05), 2) Weight of female offspring in ADM 
treated group was higher than the saline treated group at one month of 
age (P<0.05) . There was no difference in the weight of male offspring 
between the groups and therefore, male offspring were not studied any 
further, 3) Weight of female offspring in ADM treated group continue to 
remain higher until 4 months of age (p<0.05) following a gradual decrease 
in growth rate resulting in similar body weights in both groups (P>0.05), 
4) ADM infusion (compared to saline) during pregnancy caused elevated 
systolic BP (136.60 ± 3.99 vs123.70 ± 4.26 ), diastolic BP( 92.46 ± 3.80 
vs 78.60 ± 4.60) and mean BP(106.3 ± 3.44 vs 92.66 ± 3.9), in female 
offspring at 4 months of age (P<0.05), and 5) female offspring of moms 
treated with ADM during pregnancy had higher weight of liver compared 
to the saline treated group (P<0.05).
Conclusion: ADM infusion during pregnancy has sexually dimorphic 
effect on the weight of pups and results in programming of hypertension 
in female offspring.

T-080
Roles of Maternal and Fetal Vascular Pathology in a Case-Control 
Study of Autism. Christine Chen,1,2 Jillamika Pongsachai,1,2 Jennifer 
S Feng†,1,2,3 Joan Krickellas,1,2 Sadia F Chowdhury†,1,2,3 Adwoa 
Nantwi†,4 Sylvia Dygulski,1,2 Hannah Bromberg,1,2 Ruchit Shah,1,5 
Michael Joyce,1 Mehrin Jan,1,2 Serena Chen,1,2 Beata Dygulska,2 
Carolyn Salafia∗.1,2,5 1Placental Analytics, New Rochelle, NY, United 
States; 2NYPBMH, Brooklyn, NY, United States; 3CUNY Hunter 
College, New York, NY, United States; 4NYU CGPH, New Rochelle, NY, 
United States; 5Institute of Basic Research, Staten Island, NY, United 
States.
Introduction: Oxidative stress pathways have been identified as abnormal 
in children with autism specttrum disorder (ASD); placental evidence of 
maternal and or fetal vascular pathology (MVP, FVP) such as infarcts 
and vascular thromboses have not been studied in ASD in a low risk 
community based population.
Methods: A community hospital based sample with universal placental 
examination was searched for those births followed to at least age 2 years 
at our institution. Billing codes were searched for diagnoses related to 
autism spectrum disorder (ASD) among the patient population of the 
Department of Pediatrics Developmental Pediatrics group. At least 2 
diagnoses related to ASD as per Newschaffer et al were required to be 

considered an ASD case. Controls were selected from the next infant 
born of same gender, gestational age +/-2 weeks, and season of birth +/- 
2 weeks. Maternal uteroplacental vascular pathology (UVP) considered 
both acceleration of villous maturation and lesions such as infarct and 
thrombosis; fetal vascular pathology (FVP) was coded to distinguish 
terminal villous lesions (avascular villi, stromal karyorrhexis and 
erythrocyte fragmentation) and mural thrombi embedded in the walls 
of muscular placental vessels. Contingency tables considered p<0.05 
significant.
Results: There was no association of maternal UVP lesions and ASD 
(p=0.17). 27 (21%) of ASD had villous fibrosis, hypovascularity and 
increased syncytial knotting compared to 14% of controls (p=0.09). There 
was no association of ASD with presence, number, size or location of 
placental infarcts (p=0.45). Chorionic or fetal stem mural thrombi were 
seen 18 (13.7 %) ASD and 50 (12%) of controls. However, fetal vascular 
pathology confined to terminal villi was seen in 12 (9%) of ASD cases 
and 19 (4.5%) of controls.
Conclusion: Gross placental destructive lesions of uteroplacental vascular 
thrombosis and infarct were not associated with ASD in the population 
based cohort. Among lesions of the fetal placental vasculature, mural 
thrombi have been linked to neurodevelopmenthal impairment. However, 
this study finds no link to ASD, but rather lesions of the finer terminal 
villous capillary network. We have elsewhere reported a significant 
increase in terminal villous hemosiderin in placentas of newborns with an 
older sibling with ASD. These findings in a population of sporadic ASD 
provide additional evidence for capillary level vascular fragility to be a 
significant pathology in both genetic and sporadic ASD.

T-081
Fatty Acid Transport Gene Expression Increases Before Birth in 
the Ovine Myocardium. Rachel R Drake†, Samantha Louey∗, Kent 
L Thornburg∗. Oregon Health & Science University, Portland, OR, 
United States.
Introduction: The late gestation myocardium undergoes a transition as 
cardiomyocytes switch from metabolizing glucose and lactate to fatty acids 
(FA). Over the last 50 years it has been held that this switch is stimulated 
by the birth process. However, data from Bartelds et al. (2000) suggest 
that the transition occurs gradually before birth in sheep. Understanding 
the molecular basis for this maturation could benefit therapeutic nutrition 
strategies for premature babies. The aim of this study was to test the 
hypothesis that lipid transport and metabolism genes are upregulated 
before birth in ovine fetal myocardium.
Methods: We studied fetal sheep hearts at 95 days and 135 days 
gestational age (dGA: term = 146dGA) and 1 postnatal day. Hearts were 
snap frozen in liquid nitrogen (n=8 each group) for determination of 
mRNA (qPCR) expression of key fatty acid transport (CD36 and CPT1) 
and metabolism (IDH) genes relative to RPL37a. CD36 is a sarcolemmal 
fatty acid transporter, carnitine palmitoyltransferase 1 (CPT1) is the 
rate limiting step in mitochondrial fatty acid utilization and isocitrate 
dehydrogenase (IDH) is a Krebs cycle intermediate. Data were analyzed 
by ANOVA with a post-hoc Bonferroni correction.
Results: Neonatal hearts had higher CD36, CPT1 and IDH gene 
expression compared to 95d and 135d fetuses as expected. In keeping 
with our hypothesis, we also found that the fetal myocardium undergoes 
a developmental increase in gene expression related to lipid transport 
and metabolism. All three genes trended upward with development with 
CD36 and IDH being significantly higher in 135d versus 95d fetuses.
Conclusion: Our data show that by 10 days before birth, the fetal heart has 
already increased the expression of genes required to metabolize free fatty 
acids. At this period of time, gene expression levels of three metabolically 
important genes are already halfway toward levels found after birth but not 
yet at the levels required to metabolize the heavy lipid load characteristic 
of postnatal life. These findings inform our understanding of the nutritional 
needs of hearts at different levels of maturation which is particularly 
relevant to babies born prematurely.
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T-082
A Non-Human Primate Model of Hypoxic Ischemic 
Encephalopathy to Evaluate Novel Translational Therapeutics. 
Rosemary J. Steinbach,1 Stacey J. Ellery,2 Rodney J. Snow,3 David W. 
Walker,4 Beth Kempton,5 John V. Brigande,5 Lauren Renner,1 Martha 
Neuringer,1 Christopher D. Kroenke,1 Robert L. Schelonka,5 Larry 
S. Sherman,1 Meredith A. Kelleher∗.1 1Oregon National Primate 
Research Center, Beaverton, OR, United States; 2Monash University, 
Melbourne, Australia; 3Deakin University, Melbourne, Australia; 
4RMIT University, Melbourne, Australia; 5Oregon Health & Science 
University, Portland, OR, United States.
Introduction: Intrapartum hypoxia-ischemia is associated with 30-60% 
of cases of hypoxic-ischemic encephalopathy (HIE), often resulting in 
cerebral palsy. Infants that receive current treatments (e.g. hypothermia) 
may still develop adverse neurologic outcomes. Novel therapies have been 
shown to reduce injury and improve functional outcomes in rodent and 
sheep models of HIE. However, further preclinical studies are required 
in order to translate these therapies in humans. The aim of this study was 
to characterize an HIE model in rhesus macaques using a comprehensive 
range of translational neonatal assessments. 
Methods: A laparotomy was performed on pregnant rhesus monkeys 
(n=6) at ~155d gestation (term=167d). The uterus was exteriorized, a 
small incision made and the umbilical cord occluded for 10-15min using 
a vascular clamp. Fetal blood was sampled through an umbilical catheter 
for blood gas analysis, and fetal heart rate monitored by ultrasound. After 
the occlusion period, neonates were resuscitated and received respiratory 
support and total parenteral nutrition for a period of four days. Neonatal 
assessments included neurological exams; electroencephalography; 
auditory testing; retinal imaging and electroretinography; and magnetic 
resonance imaging and spectroscopy. Post-mortem tissues were collected 
and evaluated immunohistochemically to assess brain injury.
Results: The severity of HIE varied with occlusion time. Two infants 
with 15min occlusions had absent brainstem refl exes and were euthanized 
after 24 hours of mechanical ventilation. Four infants (occlusion time 10-
12min) were weaned from ventilators, but still demonstrated neurological 
signs of mild to moderate HIE with retinal hemorrhaging and auditory 
impairment. One infant exhibited clinical seizures, with cerebral lesions 
attributed to stroke visible on MRI. Marked immune infi ltration was 
observed in the brains of infants, including Iba-1+/CD-45+ cerebral and 
cerebellar lesions, and extensive loss of Purkinje cells.
Conclusion: Symptoms observed in neonatal rhesus monkeys after 
umbilical cord occlusion closely recapitulate human cases of HIE. The 
neonatal testing protocols developed in this study allow for comprehensive 
characterization of neurological and sensory impairments that are 
associated with HIE. Utilizing clinically-relevant assessments and imaging 
techniques in a translational monkey model will enable future preclinical 
testing of novel therapeutic and diagnostic strategies for HIE.

T-083
The Vertical Transfer of Maternal Immune Cells During 
Pregnancy Promotes Neonatal Immunity Against Viral Infections. 
Ina Stelzer,1,2 Christopher Urbschat,1 Kristin Thiele,1 Ioanna Triviai,1

Felix Stahl,1 Maria Emilia Solano∗,1 Petra Arck∗.1 1University 
Medical Center Hamburg-Eppendorf, Hamburg, Germany; 2Stanford 
University, Stanford, CA, United States.
Introduction: The vertical transfer of immune cells from mother to 
fetus and the long-term retention of these cells in off spring’s organs is 

well documented. Previously, we were able to identify such maternal 
microchimeric (MMc) cells with an adaptive immune cell phenotype in 
fetal bone marrow in late murine gestation. We here aimed to elucidate a 
potential functional contribution of extremely rare MMc to fetal immune 
development and off spring’s immunity.
Methods: F1 off spring was generated from an allogeneic F C57Bl/6J 
CD45.2 H-2b x M Balb/c CD45.1 H-2d mating model, in which maternal 
CD45.2 H-2b cells can be distinguished and sorted from fetal CD45.1/2 
H-2d/b cells by fl ow cytometry. To test the function of MMc, we established 
a novel reductionist approach by generating adaptive-immune MMc cell-
deplete pregnancies (F Rag2-/-yc-/- C57Bl/6J x M WT Balb/c), resulting 
in off spring holding signifi cantly reduced levels of microchimeric cells 
(MMclow). Off spring from F WT C57Bl/6J x M Rag2-/-yc-/ Balb/c served as 
control (MMcpos). Neonates were inoculated with murine cytomegalovirus 
(MCMV) on their fi rst day of life.
Results: In the presence of MMc, diff erentiation of fetal hematopoietic 
stem and progenitor cells (E18.5) was skewed towards myelopoiesis 
in an in vitro co-culture system in comparison to HSC cultured alone. 
Consistently ex vivo, MMclow fetuses with signifi cantly reduced levels 
of MMc showed decreased monocyte frequencies in the bone marrow at 
late gestation. Strikingly, MMclow off spring showed a higher susceptibility 
to neonatal MCMV infection in comparison to MMcpos control off spring, 
which could be rescued by replenishing MMc in dams during pregnancy 
via adoptive transfer of peripheral adaptive immune cells. This indicates 
the functional capacity of maternal microchimeric cells to support 
stem cell diff erentiation, monocyte development, and neonatal immune 
responses.
Conclusion: Taken together, cellular parenting mediated by maternal 
microchimeric cells during pregnancy boosts fetal immune maturation 
and neonatal immunity, hereby reducing the risk and severity of early 
life infections.

T-084
Machine Learning on Drug-Specifi c Data to Predict Small 
Molecule Teratogenicity. Anup P Challa†,1,2,3,4 Andrew L Beam,5,3

Min Shen,4 Tyler Peryea,6 Robert R Lavieri,1 Jeff ery A Goldstein,7

Jana K Shirey-Rice,1 Ethan S Lippmann,2 David M Aronoff ∗.1

1Vanderbilt University Medical Center, Nashville, TN, United States; 
2Vanderbilt University, Nashville, TN, United States; 3Harvard Medical 
School, Boston, MA, United States; 4National Center for Advancing 
Translational Sciences, Rockville, MD, United States; 5Harvard T.H. 
Chan School of Public Health, Boston, MA, United States; 6National 
Center for Advancing Translational Sciences, National Institutes of 
Health, Rockville, MD, United States; 7Feinberg School of Medicine, 
Northwestern University, Chicago, IL, United States.
Introduction: Pregnant women are a vulnerable population, given the 
sensitivity of a developing fetus to chemical exposures. However, gravid 
prescribing behavior is based on limited human data and confl icting cases 
of adverse outcomes due to the exclusion of pregnant populations from 
randomized, controlled trials. These factors increase risk for iatrogenic 
fetal toxicity and reduce quality of care for pregnant populations. We 
hypothesize that machine learning on structural, meta-structural, and 
in vitro bioactivity data inherent to prescriptible small molecules can 
systematically predict drug teratology and provide more standardized 
defi nitions of existing teratogenicity scores.
Methods: We extracted chemical structures of all molecules (N = 
9,099) in the public-domain pharmacopeia DrugBank 5.1.0 and all drug 
profi les (N = 652) from SafeFetus, a patient registry that maintains the 
largest publically-available database of structured teratogenicity scores. 
For molecules common to both sets (N = 616), we obtained effi  cacy, 
curve class, and IC50 data for all targets implicated in teratogenesis and 
screened through the Toxicology in the 21st Century program. Molecular 
stability, druglikeness, and mutagenicity predictions were calculated 
for all molecules in the Molecular Operating Environment. Following 
feature selection, descriptors were aligned by t-Distributed Stochastic 
Neighbor Embedding (t-SNE) to discover clustering relationships 
between molecular features and teratogenic risk. A gradient boosting 
machine (GBM) with fi ve-fold cross-validation was enabled to predict 
teratogenicity score from descriptor subsets.
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Results: From t-SNE, we identified three chemical moieties associated 
with marked increase in teratogenic risk. GBM predicts three clinically-
redefined classes of teratogenicity with AUC = 0.78 and 64.7% predictive 
accuracy (SD = 3.0%). This accuracy is approximately double that of a 
blind control for the same task, suggesting successful modeling.
Conclusion: We present a first-in-kind application of computing to study 
and predict teratogenicity. Our model identifies structural characteristics 
that predispose a drug to increased teratogenicity, providing more 
standardized definitions of teratogenicity scores than are currently 
available. When further developed, this work could inform safer 
prescribing behavior in pregnancy.

T-085
Abstract Withdrawn

T-086
Upregulation of PPAR Signaling in Adipose Tissue from Ovine 
Fetuses Complicated with Placental Insufficiency. Rosa I Luna 
Ramirez†. The University of Arizona, Tucson, AZ, United States.
Introduction: Placental insufficiency (PI) causes intrauterine growth 
restriction (IUGR) and disrupts fetal metabolism including adipogenesis, 
resulting in alterations in adipocyte number, size, and function. Adipocyte 
differentiation and metabolism is regulated by peroxisome proliferator-
activated receptor (PPAR), a set of transcription factors that control the 
expression of enzymes that promotes fatty acid uptake and synthesis. 
We test the hypothesis that PPAR signaling is increased and influences 
perirenal adipose tissue deposition in fetal sheep with PI-IUGR.
Methods: PI-IUGR was induced with maternal hyperthermia from 
environmental exposure during mid-gestation. Perirenal adipose was 
collected from control and IUGR fetuses at 0.9 of gestation. DNA and 
triglycerides (TAG) concentrations were measured and expressed per 
gram of adipose tissue. The adipose tissue transcriptome was analyzed 
with RNA Sequencing (n=4/group) and differentially expressed (DE) 
transcripts between CON and IUGR groups were identified. DE genes 
were modeled to functional pathways. RNA expression was confirmed 
with quantitative PCR in an expanded cohort (n=8/group) and analyzed 
by ANOVA and post hoc LSD test.
Results: IUGR fetuses weighed less than controls (1.3±0.2 kg vs. 3.4±0.2 
kg, P<0.01). Perirenal adipose tissue weight relative to total body weight 
was greater in IUGR compared to CON fetuses (6.6±0.6 vs 3.9±0.6 g/
kg).The DNA content of adipose was higher in IUGR adipose tissue 
than in controls (954.7±34.4 vs 712.1± 55.6μg/g) and TAG content was 
not different between groups. RNAseq analysis identified 592 DE genes 
(267 upregulated and 325 downregulated) in IUGR fetuses compared to 
controls. For the DE genes, the PPAR signaling pathway was enriched. 
Concentrations of PPARγ, C/EBPα, SREBP1, ADIRF, SLC27A6, 
ACOX2, SCP2, PPP1R1B and PCK2 RNAs exhibited at least a 2.0-fold 
increase (P<0.05) in IUGR adipose tissue than in controls.
Conclusion: These findings show that PPAR signaling is enhanced in 
IUGR adipose tissue. Moreover, perirenal adipose tissue exhibited greater 
hyperplasia and had higher expression of genes involved in cellular 
differentiation and fatty acid transport, which is the propensity for early 
adiposity in patients born with IUGR.

T-087
A One Week Fetal Leucine Infusion Increases the Proportion of 
Oxidative Fibers in Skeletal Muscle and Leads to Higher Rates of 
Leucine Oxidation in Late Gestation Fetal Sheep. Laura D Brown, 
Brit H Boehmer, Stephanie R Wesolowski, Paul J Rozance∗. University 
of Colorado Anschutz Medical Campus, Aurora, CO, United States.
Introduction: Leucine increases muscle protein synthesis rates in adults 
and postnatal animals and induces a myofiber type shift from glycolytic 
to oxidative. Whether leucine has similar effects in the fetus has not been 
determined. We tested the effect of increased leucine concentrations on 
protein metabolism, muscle growth, and myofiber type in late gestation 
fetal sheep.
Methods: Fetal sheep were catheterized at 121 ± 1 days gestational age 
(term 147 days) and randomized to infusions of leucine (LEU; n = 9) 

adjusted to double fetal arterial plasma leucine concentrations or saline 
(control; n = 11) for 9 ± 0 days. Protein metabolic rates were determined 
using a 1-13C leucine tracer. Myosin heavy chain (Type I oxidative or Type 
IIa glycolytic) and cross-sectional area (CSA) were determined in biceps 
femoris (BF), tibialis anterior (TA), and flexor digitorum superficialis 
(FDS) myofibers. mRNA expression levels of amino acid transporters 
and regulators of leucine metabolism were measured by qPCR in BF.
Results: Fetal plasma leucine concentrations were 2-fold higher in LEU 
compared to control (P<0.0005). Plasma glucose, lactate, insulin, IGF1, 
norepinephrine, and cortisol, and blood hemoglobin, pH, PCO2, and PO2 
were similar between groups. Blood O2 saturation and O2 concentration 
were 25% lower in LEU compared to control (P<0.05). Umbilical blood 
flow and uptake rates of almost all amino acids (including leucine) 
and oxygen were similar between groups. Leucine oxidation rate was 
90% higher in LEU compared to control (P<0.0005), but fetal protein 
synthesis, breakdown and accretion rates were similar between groups. 
Fetal weights, lengths, and individual muscle weights were similar. 
More Type I fibers (P<0.05) and fewer Type IIa fibers (P<0.0005) were 
expressed in LEU compared to control. Type I fiber CSA was similar but 
Type IIa fiber CSA of the TA was greater in LEU compared to control 
(P<0.0005). Amino acid transporter mRNA demonstrated more SLC7A5 
(LAT1), SLC3A2 (CD98), SLC1A5 (B0), and SLC7A1 (CAT1) in LEU 
compared to control (P<0.005). BCDKE1A expression, the rate limiting 
step in the oxidative decarboxylation of branched-chain keto acids, was 
increased in LEU (P<0.05).
Conclusion: Increasing leucine concentrations increased fetal leucine 
oxidation rates, consistent with an increase in leucine transporter 
expression (LAT1 and CD98), a shift from glycolytic to oxidative fibers, 
and increased BCKDE1A expression in skeletal muscle. There was not 
an increase in muscle and/or fetal weight. Thus, in late gestation fetal 
lambs, an increase in leucine concentration stimulates its oxidation and 
not protein accretion.

T-088
Maternal Diabetes Alters Gene Expression in the Developing 
Mouse Embryonic Heart. Rolanda Lister, Chisom Ezenekwe, Etoi 
Garrison, Scott Baldwin. Vanderbilt University Medical Center, 
Nashville, TN, United States.
Introduction: Women with pre-gestational diabetes are five times 
more likely to deliver an infant with a heart defect yet the underlying 
mechanisms of hyperglycemia-induced embryopathy are incompletely 
understood. Genome-wide mRNA expression is an unbiased way to 
investigate how maternal hyperglycemia affects gene expression of the 
developing heart. Our hypothesis is that maternal diabetes will cause 
changes in gene expression in the developing embryonic heart throughout 
development. 
Methods: Hyperglycemia, defined as ≥250 mg/dL was induced in eight-
week-old female CD1 mice by injecting a one-time intraperitoneal dose 
of 150mg/kg streptozotocin. Control mice received an equal volume 
of normal saline. Hyperglycemic and control females were mated with 
CD-1 males. At Embryonic Day(E) 14, 17, and Post-natal day (P) 0 
pregnant mice were euthanized, and the embryonic and neonatal hearts 
were harvested. RNA was extracted from homogenized pooled cardiac 
tissue (N=2 litters/group/timepoint). Total RNA was prepared using the 
Illumina Tru-Seq RNA sample prep kit (Illumina, San Diego, USA), 
and sequencing was conducted on the Illumina HiSeq 2500. RNA was 
extracted from the pooled pup hearts in both groups at the timepoints 
described above. RNA sequencing was then used to compare genome-
wide differential expression throughout development within control mice, 
diabetic mice, and within diabetic and control pup hearts. This differential 
expression of genes was assessed within each group and across disease 
(diabetic) and normal (control) maternal conditions across various stages 
of development. Two-way ANOVA and Post Hoc Tukey statistical tests 
were employed to examine the effect of stage of development and disease 
state on number of DEG’s. P-values of ≤ 0.05 were considered significant.
Results: The average maternal blood glucose concentration between 
control and diabetic dams was 112+/-24 and 473+/- 47 respectively 
(p≤0.0001). Control embryonic hearts exhibited differential expression in 
2450 genes from E14- P0. Diabetic hearts exhibited differential expression 
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of 2104 from E14-P0. However, this contrasts with the number of DEG 
ranged from 65, 95, and 210 with each timepoint E14, E17 and P0 
respectively between diabetes and control.
Conclusion: Results from this study suggest that the number of 
diff erentially expressed genes within the developing embryonic heart are 
more greatly impacted by advancing stages of development over maternal 
diabetes. In a mouse model of pregestational type 1 diabetes, whole 
transcriptome sequencing can illuminate mechanisms diabetes induced 
cardiac embryopathy. These genetic insights can identify potential genetic 
pathway targets for therapy or prevention.

T-089
Intrapartum Fetal Heart Rate Patterns and Neonatal Outcome in 
a Large Obstetric Cohort. Mikko Tarvonen†,1 Susanna Sainio,2 Vilho 
Hiilesmaa,1 Sture Andersson,1 Kari Teramo∗.1 1Helsinki University 
Hospital, Helsinki, Finland; 2Finnish Red Cross Blood Transfusion 
Service, Helsinki, Finland.
Introduction: Studies on saltatory fetal heart rate (FHR) pattern are 
controversial, conclusions varying from benign to non-reassuring pattern. 
We studied possible associations between FHR patterns during the last 
two hours of labor and neonatal outcomes.
Methods: Intrapartum FHR tracings during the last 2 hours of labor 
were recorded from 5,150 consecutive singleton term childbirths. The 
FIGO classifi cation of FHR patterns was used except for the saltatory 
pattern, which was defined as FHR amplitude changes >25 bpm 
with >6 oscillations/min for ≥2 min. CTG recordings were evaluated 
independently by two experienced perinatologists without knowing 
neonatal outcomes. Umbilical artery pH, BE and pO2, low Apgar scores at 
5 minutes, intubation for resuscitation, early hypoglycemia, and neonatal 
encephalopathy were used as outcome variables. The cohort was divided 
into three groups: no complications (Group1), moderate complications 
(Group 2), and severe complications (Group 3) (Table).
Results: The concordance of the evaluation of the FHR patterns between 
the 2 perinatologists was 88%. Only concordant cases were used in the 
analyses (N=4,988). Saltatory pattern occurred in 582/4,988 (11.7%), 
late decelerations in 2,038/4,988 (40.9%), tachycardia in 690/4,988 
(13.8%), bradycardia episodes occurred in 2,629/4,988 (52.7%) and 
reduced variability in 1,831/4,988 (36.7%). Late decelerations occurred 
in 91% of the CTG recordings with saltatory pattern, which preceded late 
decelerations in 89% of the cases.
Conclusion: Saltatory pattern and late decelerations were associated with 
cord blood acidosis during the last two hours of labor. Saltatory pattern 
preceded late decelerations in the majority of the cases suggesting that 
saltatory pattern is an early sign of fetal hypoxia during labor.

T-090
Sustained Slow Release Resveratrol to the Mother and Fetal Blood 
Flow and Oxygenation Measured with MRI. Tanroop Aujla†,1,2 Jack 
R.T. Darby†,3 Brahmdeep S Saini†,1,2 Jia Yin Soo†,3 Mitchell C Lock†,3

Stacey L Holman,3 Emma L Bradshaw,3 Sunthara R Perumal,4 Steven 
J.P. McInnes∗,3 Nicolas H Voelcker∗,3 Michael D Wiese∗,3 Christopher 
K Macgowan∗,1,2 Mike Seed∗,1,2 Janna L Morrison∗.3 1University 
of Toronto, Toronto, ON, Canada; 2The Hospital for Sick Children, 
Toronto, ON, Canada; 3University of South Australia, Adelaide, 
Australia; 4South Australian Health & Medical Research Institute, 
Adelaide, Australia.
Introduction: Preeclampsia (PE) and fetal growth restriction (FGR) are 
often characterized by high placental vascular resistance that hinders 
uterine artery (UtA) blood fl ow and fetal substrate delivery. Resveratrol 
(RSV), a polyphenol, increases uterine artery blood fl ow, fetal oxygenation 
and fetal weight (Darby et al., J Physiol, 2018). However, the eff ects of 
sustained increased (UtA) blood fl ow on placental and fetal circulatory 
physiology in normotensive and healthy pregnancies have yet to be fully 
quantifi ed.
Methods: Merino twin bearing ewes were subcutaneously implanted 
with a slow-release RSV (n=12) or vehicle (VEH, n=10) capsule at 113 
days(d) gestational age (GA; term=150d). Fetal femoral vessels were 
catheterized at 119d. Phase-contrast and T2 oximetry MRI techniques were 
performed at 124d to quantify blood fl ow and oxygen saturation (SO2) of 
major fetal and placental vessels. Signifi cant diff erences (P<0.05) were 
assessed using an unpaired t-test.
Results: Maternal RSV increased whole fetal volume compared to 
VEH measured on the day of MRI (2860±83 vs 2433±66 ml; P<0.05). 
However, there were no diff erences in fetal blood fl ow or SO2 in major 
vessels and thus no diff erence in fetal and fetal brain oxygen delivery 
and consumption.
Conclusion: Maternal RSV increased UtA blood fl ow and fetal size, but 
there was no change in fetal hemodynamics and oxygen consumption. The 
use of vasodilatory compounds such as RSV may improve outcomes in 
PE and FGR with no foreseeable negative eff ects on fetal hemodynamics. 
However, further investigation of the mechanism accounting for the 
changes in fetal growth associated with resveratrol administration is 
warranted.

Table 1. Oxygen saturation in major fetal vessels measured using T2 MRI 
oximetry (mean+/-SEM(n)).

UV AAo SVC MPA DAo

VEH 73 ± 6% 
(9)

67 ± 7% 
(4)

46 ± 3% 
(6)

46 ± 6% 
(4) 54 ± 4% (8)

RSV 71 ± 6% 
(6)

65 ± 6% 
(6)

47 ± 3% 
(7)

56 ± 6% 
(5) 55 ± 11% (4)

T-091
Fetal Growth Restriction and Microcephaly in Mouse Models of 
Down Syndrome. Lauren A Bishop†, April Adams, Faycal Guedj, 
Diana W Bianchi∗. National Institutes of Health, Bethesda, MD, 
United States.
Introduction: We aimed to investigate if fetal growth restriction is 
associated with reduction in forebrain, hippocampus, and cerebellar 
volume in Dp(16)1/Yey, Ts65Dn, and Ts1Cje mouse models of DS. Human 
chromosome 21 genes are orthologous to genes on Mus musculus (Mmu)
chromosomes 10, 16 and 17. Each DS model has triplication of diff erent 
orthologous and non-orthologous genes.
Methods: Dp(16)1/Yey and Ts1Cje males were mated to C57BL/6 
females, and Ts65Dn females to C57BL/6XC3Sn F1 males. Pregnant 
dams were euthanized at day E18.5. Embryos were extracted, weighed, 
and genotyped by PCR. We created a growth chart for all euthanized 
embryos (51 Dp(16)1/Yey & 68 Euploid (Eup); 44 Ts65Dn & 44 Eup; 51 
Ts1Cje & 75 Eup). Trisomic embryos in the lowest 10% were classifi ed as 
Trisomic Severe (TS), and those above the 10% as Trisomic Mild (TM). 
Brain volume estimations were performed on Nissl-stained serial coronal 
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sections using the Cavalieri estimator. Unpaired t-tests compared Eup to 
all trisomic embryos, and one-way ANOVA determined differences in 
volumes according to growth restriction severity.
Results: Compared with Eup, Ts1Cje and Ts65Dn embryos had 
reduced cerebellar volumes that positively correlated with the degree of 
growth restriction. Hippocampal volumes were reduced in Ts1Cje and 
Ts65Dn trisomic embryos, though there was no correlation with growth 
restriction severity. Dp(16)1/Yey TM embryos had a larger cerebellum 
and hippocampus compared to Eup embryos; this was significant for 
the hippocampus. Forebrain volume was reduced in trisomic embryos 
across all strains. This was only significant in Dp(16)1/Yey. Table 1 
shows mean embryo weights and brain volumes (p<0.05= *, p<0.01= 
**, p<0.001= ***).
Conclusion: Fetal growth restriction in mouse models of DS is associated 
with microcephaly. Future studies are needed to determine mechanisms 
underlying growth restriction and its impact on brain development, and 
whether triplication of specific genes affects certain brain areas.

Table 1

Genotype
Embryo 
weight 
(g)

Cerebellum 
(μm3)

Hippocampus 
(μm3)

Forebrain 
(μm3)

Dp(16)1/
Yey

Eup 
(n=12) 1.189 839.4 808.0 3686.5

All 
Trisomic 
(n=12)

1.054 851.0 (NS) 839.2 (NS) 3134.5*

TM (n=6) 1.151 908.4 (NS) 944.4* 3437.3 
(NS)

TS (n=6) 0.957 793.6 (NS) 734.0 (NS) 2831.8*

Ts1Cje

Eup 
(n=10) 1.110 972.1 768.0 3985.5

All 
Trisomic 
(n=10)

1.028 785.8*** 634.0* 3624.0 
(NS)

TM (n=5) 1.104 825.1** 627.5 (NS) 3927.3 
(NS)

TS (n=5) 0.952 746.4*** 640.5 (NS) 3320.7*

Ts65Dn

Eup 
(n=12) 1.306 1076.9 1022.9 4268.0

All 
Trisomic 
(n=12)

1.279 864.5** 752.6** 3779.7 
(NS)

TM (n=6) 1.397 931.9 (NS) 667.9** 4156.7 
(NS)

TS (n=6) 1.160 795.2** 837.2 (NS) 3402.6*
 

T-092
Machine Learning Enhances Noninvasive Prenatal Screening for 
Trisomy 21 by Maternal Plasma Cell Free RNA (PCFR). Carl Philip 
Weiner∗,1 Helen Zhou,1 Kypros Nicolaides,2 Argyro Syngelaki,2 Yafeng 
Dong,3 Mark L Weiss∗.4 1University of Kansas SOM, Kansas City, KS, 
United States; 2Fetal Medicine Foundation, London, United Kingdom; 
3Rosetta Signaling Laboratory, Mission Hills, KS, United States; 
4Kansas State University College Veterinary Medicine, Manhattan, KS, 
United States.
Introduction: We reported at the 2014 SRI a 36 maternal plasma cell 
free RNA (PCFR) panel (all mRNAs) to screen for Trisomy 21 at 12w 
and its application to 998 pregnant women at 11-13w. Gene expression 
was quantified by high throughput q-RT PCR. The model’s predictive 
accuracy (PPV & Spec=1.00, Sens=0.83 and NPV=0.85) exceeded 
biochemical screening but was inferior to maternal plasma DNA. The 
current objective was to determine if machine learning (ML) tools could 
improve maternal PCFR test accuracy for Trisomy 21 in the same cohort 
to that of maternal plasma DNA.

Methods: The current test panel included the original 36 PCFRs plus 18 
small noncoding RNAs not part of the original study. The % free fetal 
DNA was not considered. The statistical multiple comparison method was 
used to compare gene expression between Trisomy 21 and control with 
Bonferroni correction. The cohort was randomly split into training (80%) 
and validation (20%) sets, and 5 ML tools applied: linear discrimination, 
k- Nearest Neighbor, random forest (RF), classification and regression 
trees (C5.0), and support vector machine.
Results: Numerous models were generated- RF was superior in terms of 
kappa/accuracy, but C5.0 was a close second and enabled the exclusion of 
suboptimal markers. Maternal age and weight were two of the excluded 
markers. The two most accurate models generated consisted of only 6 
RNA markers and were then tested on the whole cohort. Table
Conclusion: 1. This is the first application of ML to a PCFR test. Its 
resulted in 2 algorithms with 100% predictive accuracy for Trisomy 21 
(both in the validation subset and total group) using just 6 of the 54 RNA 
markers and no demographic variables; the achieved accuracy is at least 
equivalent to that of maternal plasma DNA tests and has the potential 
to be diagnostic; 2. While the 6 markers in Model 1 are all mRNAs that 
originate from genes on Chromosome #21, 5 of 6 RNAs in Model 2 are 
noncoding RNAs that originate from genes on chromosomes other than 
the #21; 3. The plasma transcriptome coupled to the high throughput, 
low cost technology used may have implications beyond aneuploidy 
screening. We speculate many chromosome and non chromosomal 
pregnancy abnormalities will selectively alter the plasma transcriptome, 
opening the door to economical personalized medicine.

Summary of Test Performance

Model 
#

AUC 
(95% 
CI)

# 
mRNAs/
non-
coding 
RNAs

PCFRs 
from 
Chromo 
21

DR Specificity FPR FNR

1
1.00 
(0.996-
1.00)

6 / 0 6 100% 
(50/50)

100% 
(948/948)

0% 
(0/50)

0% 
(0/948)

2
1.00 
(0.996-
1.00)

1 / 5 1 100% 
(50/50)

100% 
(948/948)

0% 
(0/50)

0% 
(0/948)

 

T-093
Effects of Bariatric Surgery on Birthweight. Katherine Allen†, 
Rachel Harrison†, Kia Semons-Booker†, Emilie Braun†, Katarzyna 
Wlodarczyk†, Meredith Cruz∗. Medical College of Wisconsin, 
Milwaukee, WI, United States.
Introduction: There is limited evidence of bariatric outcomes in 
pregnancy. It is well-known that bariatric surgery decreases rates of 
diabetes. However, there is limited evidence of bariatric outcomes in 
pregnancy, particularly and diabetes in pregnancy is associated with larger 
infants. We sought to investigate whether there is a direct link between 
bariatric surgery and birth weight, particularly large-for-gestational-age 
(LGA) infants.
Methods: This was a retrospective study of 390 women over 18 years 
of age in a single tertiary care center. Women were stratified into two 
groups, 189 women with a history of bariatric surgery and 191 controls. 
Groups were matched by early-pregnancy body mass index (BMI). Women 
were excluded if they had multiple gestations or inadequate pregnancy 
or delivery information.
Results: Average birthweight of neonates born to women with a history 
of bariatric surgery was 3068 +/- 808 grams versus 3323 +/- 578 
grams for controls (p<0.001). LGA was found in the infants of 11.1% 
of controls and 7.7% of women with prior bariatric procedure. When 
controlling for early pregnancy BMI, nulliparity, maternal age, race/
ethnicity, insurance, mode of delivery, and chronic hypertension, there 
was a statistically significant decrease in LGA infants (birthweight >90th 
percentile) in women who had bariatric surgery vs controls (aOR=0.35, 
95% CI 0.12-0.98) (Table 1). There was no difference in the rate of 
infants with macrosomia (birthweight >4000 grams) in women who had 



Thursday Posters
 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 155A

bariatric surgery (aOR=0.49, 95% CI=0.18-1.31) or in the rate of small 
for gestational age (birthweight <10th percentile) infants in these women 
(aOR=1.09, 95% CI=0.42-2.81) (Table 1).
Conclusion: Women with prior bariatric surgery had lower rates of LGA 
infants when compared to BMI matched controls. However, there was no 
statistically significant difference for rates of macrosomia.

T-094
Intrauterine Inflammation Enhances Fetal Cortisol Response to 
Corticotropin-releasing Hormone in the Extremely Preterm Ovine 
Fetus. Shinichi Sato†, Takushi Hanita∗, Hideyuki Ikeda†, Tsukasa 
Takahashi†, Yusaku Kumagai†, Haruo Usuda∗, Shimpei Watanabe†, 
Masatoshi Saito∗, Matsuda Tadashi∗. Tohoku University Hospital, 
Sendai, Miyagi, Japan.
Introduction: Chorioamnionitis has been recognized as a major 
contributor to the pathogenesis of extremely premature labor and fetal 
injury. Although the mechanisms of the fetal responses associated with 
intrauterine inflammation remain unclear, the fetal hypothalamic-pituitary-
adrenal(HPA)axis is thought to play a key role. We aimed to investigate 
the contribution of corticotropin-releasing hormone (CRH) in stimulating 
adrenocorticotropic hormone (ACTH) and cortisol release in the preterm 
fetal sheep fetus with intrauterine inflammation.
Methods: 20 date-mated ewes with singleton fetuses underwent surgery 
on days 91-95 of gestation (corresponding to 22-24 weeks’ human 
gestation) to install fetal jugular vein and the amniotic fluid catheters. Ewes 
were recovered for 96h before receiving either: 5 mg of intra-amniotic 
(IA) E.coli lipopolysaccharide (LPS) (LPS group; n=11) or saline (control 
group; n=9). 72 hours after IA LPS or saline injection, CRH (1 μg) was 
injected into the fetal jugular vein. Fetal plasma was then collected at 
intervals (0, 15, 30, 45, 60, 90, 120 min) to evaluate acute changes of 
fetal ACTH, cortisol and cortisone concentrations. ACTH was measured 
using immunoradiometric assay kit, while cortisol and cortisone were 
measured using LC-MS/MS analysis. Responses of ACTH, cortisol and 
cortisone to the fetal CRH injection were summarized using area under 
the curves (AUC). Data were analyzed by ANOVA with SPSS. A value 
of p < 0.05 was accepted as significant.
Results: There was no difference in the AUC of both ACTH and cortisone 
between groups saline and LPS-treated groups. The AUC of cortisol in 
the LPS group was significantly greater than that of controls (p=0.021). 
The cortisol Cmax in the LPS was significantly greater than that of 
controls (p=0.002). There was no difference in the cortisol to cortisone 
ratio between groups.
Conclusion: In this study, fetal cortisol expression following CRH 
injection was increased in association with IA LPS exposure, but appeared 
independent of changes in ACTH expression.

T-095
The First Prenatal Visit: An Opportunity for Improving Shared 
Decision-Making to Enable the Translation of New Prenatal 
Genetic Tests. Ruth M. Farrell∗,1 Christina Collart,1 Madelyn Pierce,1 
Susannah Rose,1 Marissa Coleridge,1 Edward Chein,2 Uma Perni.1 
1Cleveland Clinic, Cleveland, OH, United States; 2MetroHealth 
Hospital, Cleveland, OH, United States.
Introduction: Discussions about prenatal genetic screening and diagnostic 
testing (PGT) in early pregnancy are challenging, given the complexity of 

available options and time constraints of the initial prenatal visit (PNV). 
We examined the impact of a point-of-care shared decision-making (SDM) 
tool on PGT discussions during PNVs.
Methods: We conducted a cluster randomized control trials to assess PGT 
discussions. We analyzed transcripts from 131 PNV audio recordings. 
Transcriptions were coded by two independent, blinded coders who 
measured SDM using the OPTION scale and completed a content 
checklist. Variables were compared using Chi-square and Fisher exact 
tests.
Results: Discussions placed greater emphasis on Trisomy (T) 21 (85.5%) 
than T18 (60.3%) and T13 (54.2%) and, when addressing diagnostic 
testing, greater emphasis on amniocentesis than CVS (53.4% vs. 
24.4%). Only 21.4% of visits addressed the chance of a false positive, 
which providers were more likely to discuss with primaparas (p=0.03). 
Providers with less than or equal to 10 years in practice were more likely 
to assess patients’ preferred approach to education (p=0.026) and level 
of involvement in decision making (p=0.011). Statistically significant 
higher OPTION scores were noted among NEST users compared to 
control. Compared to controls, NEST users were more likely to assess 
the patient’s preferred approach to receiving information (p=0.003), to 
explain the pros and cons of the options (p=0.039), to elicit the patient’s 
preferred level of involvement in decision making compared to providers 
using standard care(p=0.039), and to discuss advantages of all screening 
options (p=0.025).
Conclusion: Data from this study demonstrates existing challenges in 
addressing the decision-making needs of pregnant patients engaging with 
prenatal genomic-based tests. Future educational efforts should focus 
not just on PGT implementation, but also on efforts to enhance SDM by 
educating healthcare providers.

T-096
Inducing BRCAness by Inhibiting the GAS6/AXL Pathway in 
Sporadic High Grade Serous Ovarian Cancer. Mary M Mullen, 
Elena Lomonosova, Michael Toboni, Hollie Noia, Daniel Wilke, 
Alyssa Oplt, Lei Guo, Lindsay M Kuroki, Andrea R Hagemann, 
Carolyn K McCourt, Premal H Thaker, David G Mutch, Matthew A 
Powell, Katherine Fuh. Washington University, St. Louis, MO, United 
States.
Introduction: We have published that high AXL is associated with 
poor response to chemotherapy and poor survival. Our objective was to 
determine if GAS6/AXL inhibition with AVB500 (AVB) can increase 
platinum and PARPi response through inducing BRCAness in sporadic 
high grade serous ovarian cancer (HGSC) models and identify the ligand 
GAS6 as a marker for poor response to platinum.
Methods: AVB was supplied by Aravive Biologics. Four HGSC cell 
lines were used (OVCAR8, COV362, CAOV3, and OVCAR3-TPmes) 
for all experiments. Cell viability and clonogenics were performed. 
Immunofluorescence (IF) was performed for ɣH2AX for DNA damage, 
RAD51, BRCA1, BRCA2 for homologous recombination (HR), and 
53BP1 for non-homologous end joining (NHEJ). Flow cytometry was used 
to evaluate cell cycle. Synergism was analyzed using Combenefit software. 
Patient-derived xenograft (PDX) and OVCAR5 intraperitoneal (IP) 
mouse models were used to determine response to carboplatin, paclitaxel 
and AVB (C+P+A) as well as olaparib and AVB (O+A). Additionally, 
tumors pre- and post-neoadjuvant chemotherapy (NACT) with C+P were 
obtained. Gas6 expression was measured by tissue immunohistochemistry 
(IHC) and serum ELISA.
Results: The addition of AVB to carboplatin resulted in decreased cell 
viability and fewer colonies than C alone (P<0.05). This led to an increase 
in ɣH2AX foci with C+A, and an induction of BRCAness with a decrease 
in RAD51 (P<0.001), BRCA1 (P<0.001), and BRCA2 foci (P<0.001) 
compared to C alone. Cells treated with C+A showed an increase in foci 
for 53BP1 (P<0.05) compared to C alone. Cell cycle was similar amongst 
all groups. A Loewe analysis demonstrated C+A treatment was synergistic. 
IP models treated with C+P+A had significantly less tumors than those 
treated with C+P alone (50mg vs 357mg, P=0.003). Additionally, mice 
treated with O+A had significantly less tumors than those treated with 
olaparib alone (76mg vs 171mg, P=0.03). We found that patients with 
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poor response to NACT had high pretreatment GAS6 by IHC (>85%) 
or serum GAS6 (>25ng/mL) compared to those with low GAS6 by IHC 
(<45%) (P=0.010) or low serum GAS6 (<15ng/mL) (P=0.002).
Conclusion: Inhibition of this GAS6/AXL pathway with AVB induces 
BRCAness in sporadic HGSC which leads to an improved sensitivity to 
carboplatin and olaparib. Additionally, high levels of GAS6 can identify 
patients who have worse response to platinum-based chemotherapy and 
may benefit from this novel GAS6/AXL inhibitor.

T-097
Iron Overload and Ferroptosis in Endometriosis and 
Endometriosis-associated Ovarian Cancer. Allen C Ng,1 Shu-
Kay Ng,2 Felice Arcuri,3 Paolo Toti,3 Elizabeth M Genega,1 Errol R 
Norwitz,1 Shu-Wing Ng.1 1Tufts Medical Center, Boston, MA, United 
States; 2Griffith University, Nathan, Australia; 3University of Siena, 
Siena, Italy.
Introduction: Women with endometriosis (EM) are at increased risk 
of developing ovarian endometrioid and clear cell carcinoma (OCCC). 
Retrograde menstruation, localized bleeding, and inflammation within 
EM lesions generate excessive iron and free radicals that can promote 
ferroptosis, a process of non-apoptotic programmed cell death due to 
iron-dependent lipid peroxidation. Glutathione peroxidase (GPX) enzymes 
scavenge free radicals and are the key enzymes that protect cells from 
ferroptosis and lipid peroxidation.
Methods: Small molecule erastin was used to induce ferroptosis in a 
panel of immortalized normal human reproductive cell lines and ovarian 
cancer cell lines. Cell death was measured by MTT assay. The effect of 
iron overload was tested by adding ferric ammonium citrate (FAC) and 
knockdown of ferroportin (Fpn), the only known iron exporter in human 
cells. Immunohistochemistry (IHC) was performed using healthy eutopic 
endometrium (n=6), EM (n=6), and OCCC tissues (n=4).
Results: Compared with ovarian cancer cell lines, normal human cell 
lines, especially human endometrial epithelial cells (IC50=0.8μM), were 
more sensitive to erastin-induced ferroptosis. Within ovarian cancer 
cell lines, EM-associated endometrioid cancer cells were killed by 5μM 
erastin, and addition of FAC significantly sensitized the OCCC cell line 
RMG1 to erastin. Fpn knockdown cell lines were similarly more sensitive 
to erastin compared with control cell lines. Interestingly, the iron overload 
and erastin sensitivity relationship was not observed in high-grade 
serous ovarian cancer cell lines. IHC showed that staining for the lipid 
peroxidation product 4-hydroxynonenal (4-HNE) was significantly higher 
in EM vs normal endometrium (P=0.005, Mann-Whitney), while 4-HNE 
staining was completely absent in OCCC. Intriguingly, GPX4, the key 
intracellular GPX that protects cells against ferroptosis in other tissues, 
was not detected in the IHC. Instead, GPX3 expression was significantly 
different in normal endometrium, EM, and OCCC (P=0.002, Kruskal-
Wallis test), with an increase in OCCC vs endometrium (P=0.014) and 
EM (P=0.042, Mann-Whitney).
Conclusion: Normal human endometrial epithelial cells and EM-
associated ovarian cancer cells are more vulnerable than other cells to 
iron overload-mediated ferroptotic cell death. Increased 4-HNE staining 
in EM suggests that this lipid peroxidation product may be involved in 
the pathophysiology of EM. GPX3 rather than GPX4 appears to regulate 
ferroptotic stress in OCCCs and may play an important role for EM and 
cancer cells to evade ferroptotic cell death.

T-098
Elevated Cyclin E Expression is Associated with Recurrence and 
Worse Progression-free Survival in Advance Staged High-grade 
Serous Ovarian Cancer. Shariska Petersen†,1 Rana Aliani†,1 Andrew 
J Wilson,2 Andrea Jewell,1,3 Lori Spoozak,1,3 Julia Chapman,1,3 Dineo 
Khabele∗.1,3 1University of Kansas, Kansas City, KS, United States; 
2Vanderbilt University Medical Center, Nashville, TN, United States; 
3University of Kansas Cancer Center, Kansas City, KS, United States.
Introduction: CCNE1 (cyclin E1 gene) amplified ovarian cancers are 
associated with poor outcomes. The extent to which elevated cyclin E 
protein expression levels are associated with clinical outcomes is not 

yet well established. Our objective was to evaluate cyclin E protein 
expression in advanced stage high-grade serous ovarian cancer (HGSOC) 
and correlate to clinical outcomes.
Methods: Immunostaining for cyclin E was performed on a tissue 
microarray (TMA) harboring 100 matched primary and metastatic 
advanced (>stage IIIC) HGSOC tumors from the University of Kansas 
Medical Center (KUMC). Staining intensity (1: weak; 2: moderate; 3: 
strong) and percent of positive nuclei (0-100) were multiplied to yield 
an H-score for cyclin E expression. Receiver operating characteristic 
(ROC) curves were generated for cyclin E expression and cut points 
were generated to determine high vs. low expression. Cyclin E expression 
in relation to recurrence and platinum sensitivity was evaluated using 
the Mann-Whitney U test. Overall survival (OS) and progression-free 
survival (PFS) was generated by Kaplan Meier survival curves and cox 
proportional hazard models using SAS v9.4.
Results: Cyclin E expression was positively correlated between primary 
and metastatic tumors, r= 0.71, (p <0.0001). Cyclin E expression in 
primary tumors was associated with recurrence (p=0.005) but not platinum 
resistance (p=0.26). Additionally, high cyclin E expression (H-score 
>122) in primary tumors was associated with worse PFS (HR 1.9, 95% 
CI 1.06-3.4, p=0.030) after controlling for age, but not associated with 
worse OS (HR 1.4, 95% CI 0.75-2.75, p=0.28).
Conclusion: Patterns of cyclin E protein expression are correlated 
in primary and metastatic advance staged HGSOC tumors. Cyclin E 
expression in primary tumors was associated with recurrence and PFS but 
not overall survival or platinum resistance. Further research is warranted 
to determine the utility of cyclin E expression by immunohistochemistry 
as a biomarker of clinical outcomes in ovarian cancer.

T-099
Changes in HDL Sizing and Proteome During Pregnancy in 
a Cohort of Women in Cincinnati. Laura A Woollett∗,1 John T 
Melchior,1 Alan T. Remaley,2 Janet M Catov,3 W. Sean Davidson.1 
1University of Cincinnati, Cincinnati, OH, United States; 2NIH, 
Bethesda, MD, United States; 3University of Pittsburgh/Magee Womens 
Research Institute, Pittsburgh, PA, United States.
Introduction: Pregnancy is a pro-inflammatory state at least partly due to 
cytokine production and secretion from the placenta. When inflammation 
becomes excessive, adverse pregnancy outcomes can occur, including 
preterm birth. One often overlooked mediator of inflammation is the high 
density lipoprotein (HDL) class of circulating lipid-carrying particles. 
HDL has recently been shown to carry over 90 proteins and have a 
multitude of functions, including those associated with anti-inflammatory 
and anti-oxidative processes. There is very little known about HDL 
during pregnancy, except that HDL-C levels either rise modestly during 
gestation or do not change. We hypothesize that HDL particles change 
in composition and become more anti-inflammatory during gestation and 
can help maintain systemic inflammation.
Methods: To study how pregnancy affects HDL composition, pregnant 
and nonpregnant women were recruited from the Cincinnati area with IRB 
approval of the study; nonpregnant and pregnant women were similar in 
age, but with current BMIs of 24.7±1.3 and 30.9±1.7, respectively. As 
BMIs were different, data were compared from women that were pregnant 
vs nonpregnant and in strata BMI <25 vs >25. Blood was collected during 
fasting and plasma isolated, aliquoted and stored frozen. Lipoprotein lipid 
levels and sizing were obtained by NMR (Vantera clinical analyzer) and 
the HDL (apoB-depleted) proteome by mass spec.
Results: We found a shift of HDL particle (HDLP) size from medium-
sized HDLP to large lipid-laden HDLP during pregnancy. The increase in 
size was specific to HDL because there was no shift in size of triglyceride-
rich lipoprotein particles (TRLP) or the low density lipoprotein particles 
(LDLP). While there were similar concentrations of large- and medium-
sized TRLP and LDLP in pregnant and nonpregnant females, the very 
small TRLP or the small LDLP concentrations were 2-fold greater in 
pregnant women. When the proteome of HDL was measured, 16 proteins 
were found to be different between the pregnant and nonpregnant women. 
Interestingly, there were actually decreases in several anti-inflammatory 
proteins (apolipoprotein (apo)A-IV, apoE, and paraoxonase) in HDL of 
pregnant women.
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Conclusion: Thus, our hypothesis did not test true in that HDL appears to 
be less anti-inflammatory, at least with respect to its proteome, suggesting 
that HDL could lose its anti-inflammatory properties during gestation. 
These studies demonstrate the need for more thorough analysis of HDL 
during pregnancy, especially in the face of adverse outcomes, including 
preterm birth. This work was supported from an Innovative Grant from 
the University of Cincinnati College of Medicine.

T-100
Differential Changes in Function and Mechanical Behavior of 
Mesenteric and Internal Carotid Vasculature During Early 
Postpartum Period in Mice. Rebecca I. Fairchild, Alexander P. Gokin, 
Kirtika Prakash, Elizabeth A. Bonney∗, Natalia I. Gokina∗. University 
of Vermont, Burlington, VT, United States.
Introduction: Pregnancy is associated with a cardiovascular adaptation 
that in part persists postpartum (PP) and is beneficial for PP women’s 
health. Clinical studies have shown that some pregnancies follow the 
development of de novo hypertension, preeclampsia and stroke in the 
early PP period. Previously we demonstrated a significant increase in 
distensibility and reduction in stiffness of mesenteric arteries from 4 
weeks PP mice. The current study is designed to assess the function and 
mechanical behavior of mesenteric (MAs) and internal carotid (ICAs) 
arteries in the early 3-days PP period. MAs and ICAs contribute to 
the regulation of systemic vascular resistance and cerebral blood flow, 
respectively.
Methods: C57BL/6J mice (3-4 months of age) were mated to same-strain 
males and allowed to litter. At 3 days, PP mothers (n = 8) or never-pregnant 
(NP, n = 14) controls were euthanized. MAs or ICAs were dissected out 
and mounted in a pressure arteriograph to study constrictor reactivity to 
phenylephrine (PE) and dilator responses to ACh. Passive lumen and outer 
diameters at 3-140 mmHg were assessed in the presence diltiazem and 
papaverine. Distensibility was defined as the percentage of increase in 
diameters relative to that of vessels at 3 mmHg. Differences between sets 
of data were compared by t-tests or two-way repeated measures ANOVA.
Results: MAs from PP mice had reduced sensitivity to PE as compared 
to MAs from NP mice (EC50: 1.24±0.16 µM vs. 0.88±0.06, P=0.019). 
Maximal PE-induced constriction of MAs was reduced to 42.6±5.1% (PP) 
from 68.2±2.3% (NP; P=0.002). No significant changes were detected 
in PE-induced constriction of ICAs from NP vs. PP mice. Vasodilator 
responses to ACh in both MAs and ICAs were not modified in PP 
compared to NP mice. There was a significant increase in distensibility 
of MAs from PP vs. NP mice (89.7±5.1% vs. 75.1±1.6% at 80 mmHg, 
P<0.001). No changes in distensibility were found in ICA from PP vs. NP 
mice. Passive diameters of MAs of PP mice were not different from that 
of NP mice, PP wall thickness was increased from 11.7±0.8 µm (NP) to 
14.4±0.7 µm (PP, P=0.034). In contrast, ICAs diameters were increased 
from 301.7±3.9 µm (NP) to 323.4±3.7 µm (PP, P<0.001) with no change 
in wall thickness.
Conclusion: Early PP is associated with a significantly reduced 
contractility and an increased distensibility of mice MAs compared to 
the pre-pregnant state. In contrast, this beneficial effect of pregnancy 
was not evident in ICAs. Our data demonstrate that the postpartum 
effects of pregnancy on the vascular function and mechanical behavior 
vary significantly in different vascular beds. Absence of pregnancy-
induced favorable changes in ICAs may predispose to an increased rate 
of postpartum stroke in women.
Supported by NIH RO1HL141747 (PIs: EB and NG)

T-101
A1c as a Preconception Biomarker for Risk of Gestational Diabetes 
in Healthy Women. Jessica R Zolton†,1 Lindsey A Sjaarda,1 Sunni 
L Mumford,1 Kerry S Flannagan†,1 Keewan Kim†,1 Elizabeth A 
DeVilbiss†,1 Neil J Perkins,1 Robert M. Silver,2 Micah J Hill,1 Alan 
H DeCherney,1 Enrique F Schisterman∗.1 1Eunice Kennedy Shriver 
National Institute of Child Health and Human Development, Bethesda, 
MD, United States; 2University of Utah Health Sciences Center, Salt 
Lake City, UT, United States.
Introduction: The obesity epidemic and increased rate of gestational 
diabetes threaten maternal and perinatal health, putting many women at 
risk for pregnancy complications. However, impaired glucose metabolism 
is often not detected until mid-gestation when placental and fetal 
development is well underway and subsequent intervention may have 
limited impact. Preconception hemoglobin A1c (A1c) testing, a marker 
of long-term glycemic exposure, among apparently healthy women offers 
an opportunity to identify at-risk women prior to pregnancy. Therefore, 
we examined relationships between preconception A1c and gestational 
diabetes, preeclampsia, and preterm birth in a fertile population without 
known metabolic disease.
Methods: Prospective cohort from the Effects of Aspirin in Gestation 
and Reproduction (EAGeR) trial including 1,228 healthy women ages 
18-40 years with a history of one or two pregnancy losses, no known 
diagnosis of infertility, diabetes, or PCOS, and attempting spontaneous 
conception. A1c was measured at baseline prior to pregnancy. Weighted 
log-binomial regression models estimated relative risks (RR) and 95% 
confidence intervals (CI) for pregnancy outcomes, adjusting for age, BMI, 
race, income, and treatment arm.
Results: Preconception A1c results were available for 1,194 (97.2%) 
participants (A1c range 3.8-7.5%). Thirty-two women had an A1c that 
met criteria for pre-diabetes or diabetes. Increasing preconception A1c 
was associated with increasing risk of gestational diabetes in adjusted 
models (RR per 1% increase in A1c 11.7; 95% CI 3.3, 41.8). Increasing 
preconception A1c was not associated with preeclampsia (RR 0.78; 95% 
CI 0.34, 1.78). Our data indicate a potential association between increasing 
A1c with a reduction in preterm delivery in adjusted models (aRR 0.46; 
95% CI 0.19, 1.14), as well as medically indicated preterm delivery (aRR 
0.51; 95% CI 0.17, 1.57), though results were not statistically significant.
Conclusion: Increasing preconception A1c was associated with a strong 
increased risk of gestational diabetes. This study is the first to evaluate 
preconception A1c and pregnancy outcomes. The use of preconception 
A1c to identify women at risk for gestational diabetes as a component 
of comprehensive preconception care offers an important opportunity to 
provide early counseling for lifestyle and diet modification to improve 
women’s reproductive health.

T-102
Pregnancy Trained Decidua NK Cells Fight Bacterial Infections 
More Effectively. Rebecca Kotzur†,1 Debra S Goldman-Wohl∗,2 Shira 
Kahlon,1 Simcha Yagel∗,2 Ofer Mandelboim∗.1 1Hebrew University 
Medical School, Jerusalem, Israel; 2Hadassah-Hebrew University 
Medical Center, Jerusalem, Israel.
Introduction: As previously shown decidua NK (natural killer) cells are 
changed after the first pregnancy and those Pregnancy Trained decidual 
NK cells (PTdNKs) found in subsequent pregnancies express different 
levels of receptors, most prevalent the receptors NKG2C and LILRB1, 
on their surfaces, characterizing them as a different cell population. This 
receptor abundance is suspected to alter the reaction of the LILRB1 
positive population of PTdNKs towards a more cytotoxic behavior, in 
contrast to the angiogenic behavior from the LILRB1 negative population. 
Many bacterial species are involved in adverse pregnancy outcome. 
During this project, we`ll be focusing on Fusobacterium nucleatum, 
which is not only associated with preterm birth, but also with periodontitis, 
colon cancer and rheumatoid arthritis, and is suspected to be transmitted 
hemogenously from other sides of infection to the uterus.
Methods: Characterization of decidual NKs’ bacteriocidal potential 
after encountering Fusobacterium nucleatum (from elective pregnancy 
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terminations) from primigravid and multigravid women using secretion 
assays (ELISA) and functional assays (Bacteriocidal assay). Additionally, 
peripheral blood NK cells were tested.
Results: We found that multigravid decidual NK cell samples indeed 
express a higher bacteriotoxic potential towards Fusobactrium nucleatum 
than primigravid and peripheral blood NK cells samples. These NK 
cells also expressed a higher amount of effector protein secretion when 
challenged with bacteria. Additionally, these cells express a carbohydrate 
known to bind a bacterial virulence factor in higher abundance on their 
surface compared to peripheral blood NK cells.
Conclusion: We propose that the Pregnancy Trained decidua NK cells 
react upon interaction with a bacterium such as Fusobacterium nucleatum 
and elicit a higher dose of effectors in order to eliminate the bacteria and 
protect the fetus. This mechanism might bear a great potential for reducing 
the danger of bacterial mediated adverse pregnancy outcomes.

T-103
The Relationship of Body Mass Index to Postpartum Hemorrhage 
by Quantitative Measure of Blood Loss. Heli V Kapadia†,1 Sereen 
Nashif,2 Ramon Durazo- Arvizu,1 Juliana Sung,2 Jean R Goodman.2 
1Loyola University Chicago, Maywood, IL, United States; 2Loyola 
University Medical Center, Maywood, IL, United States.
Introduction: To define the relationship of body mass index (BMI) and 
postpartum hemorrhage (PPH) using quantitative blood loss (QBL).
Methods: As a part of mandatory QBL measure initiative at our tertiary 
level center, a retrospective cohort study of consecutive deliveries from 
July ‘17 through June ‘18, utilizing an established EMR was designed 
to assess the relationship between BMI and PPH using QBL based on 
standard PPH definitions by mode of delivery. BMI was assessed as both 
continuous and discrete categorical variable (< =30 kg/m2 vs >30 kg/m2). 
Bivariate analyses were conducted between covariates with and without 
PPH by chi- square or Fishe rs exact test as appropriate: including age, 
diabetes, hypertensive disorders, induction, length of labor, use and 
duration of magnesium sulfate, mode of delivery, and BMI category. 
A hierarchical multivariate stepwise logistic regression analysis was 
conducted to determine association of exposure (BMI) and outcome (PPH 
by QBL) of interest, final model adjusted for potential confounders and 
effect modification. 
Results: A cohort of 1289 consecutive deliveries with QBL were studied, 
with mean BMI of 33.0 +/- 6.7 kg/m2. Those delivering vaginally had 
a significantly lower BMI than those delivering by C-section (32 +/- 
6.3 kg/m2 vs 34.9 +/- 7.0 kg/m2, P< 0.05). Mode of delivery, diabetes, 
hypertension, and magnesium sulfate were independently associated with 
a BMI >30 kg/m2, as well as with PPH. The overall prevalence of PPH 
was 12.2 % (N=157), with 62.5% of those delivered by C- section. Of 
those with PPH, 72 % had a BMI >30 kg/m2. For every unit change in 
BMI, the odds of C-section increased by 1.07 (95% CI 1.05-1.09, p< 0.05). 
Adjusted model for confounders resulted in OR of 1.03 (1.01-1.06, p< 
0.05) suggesting that with each unit change of BMI stratified by mode of 
delivery, the odds of PPH increased by 3%. A locally weighted scatterplot 
smoothing (LOWESS) line (see figure) reflects this association between 
PPH and BMI, with the odds for PPH markedly increasing by 25% with 
every 5 unit increase in BMI.
Conclusion: BMI is positively associated with PPH based on QBL 
assessment.

T-104
The Effect of Maternal Anemia on Maternal Outcomes in the 
United States. Rachel K. Harrison†, Zachary Colvin†, Jennifer J 
McIntosh∗. Medical College of Wisconsin, Milwaukee, WI, United 
States.
Introduction: Anemia is a common complication of pregnancy and 
is associated with increased maternal morbidity. There has not been a 
large-scale examination on the impact of anemia on maternal outcomes 
in the United States (US), particularly on indication for cesarean delivery. 
We hypothesized that women with anemia had higher rates of cesarean 
delivery for fetal distress and higher rates of other maternal complications.
Methods: This was a secondary analysis of a multicenter cohort study 
from the Consortium on Safe Labor, a study on labor patterns from 
19 US hospitals from 2002 to 2008. Exclusion criteria were multiple 
pregnancies, stillbirths, and congenital anomalies. Women were stratified 
by presence or absence of maternal anemia diagnosed antenatally. 
The primary outcome was cesarean delivery for fetal distress. The 
secondary outcomes were maternal complications including infection, 
hysterectomy, blood transfusion, and maternal ICU admission, among 
other delivery findings. The two groups were compared using univariable 
and multivariable analyses.
Results: 166,720 women were eligible for the study. 6.2% (10,254) 
were diagnosed with anemia. Those with anemia were more likely to be 
younger, non-Hispanic Black, single, multiparous, and have higher pre-
pregnancy body mass index (BMI), compared to those without anemia. 
There was no association between anemia and cesarean delivery for fetal 
distress (15.0% vs 14.8%, p=0.772) (Table 1). Anemia was associated 
with increased rates of preeclampsia, cesarean delivery, antenatal fetal 
distress, cesarean for chorioamnionitis, wound infection, postpartum 
hemorrhage (PPH), blood transfusion, hysterectomy, and maternal death 
(Table 1). After adjusting for maternal age, BMI, nulliparity, race, and 
marital status, increased risks of antenatal fetal distress, cesarean delivery, 
cesarean for chorioamnionitis, wound infection, PPH, blood transfusion, 
and hysterectomy remained statistically significant (Table 2).
Conclusion: Women with anemia had higher rates of cesarean delivery, 
PPH, wound infections, and hysterectomy. Diagnosis and treatment of 
anemia during the antepartum period is essential to optimize maternal 
outcomes.
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T-105
Acute High Fat, High Sugar Diet Exposure Results in Insulin 
Intolerance, Insulin Resistance and Decreased Beta Cell Numbers 
During Pregnancy in Mice. Kathleen Pennington, Pradip K Saha, 
Simone Hernandez Ruano. Baylor College of Medicine, Houston, TX, 
United States.
Introduction: Gestational diabetes mellitus (GDM) is one a common 
obstetrical complications with immediate and future impact on metabolic 
and cardiovascular health of mother and fetus. Despite its high prevalence, 
there is no widely accepted animal model. Therefore, we developed a 
non-obese mouse model of GDM with diabetic complications beyond 
pregnancy. The goal of this work was to further characterize this animal 
model by assessing insulin tolerance and beta cell proliferation early in 
pregnancy and insulin resistance at day 13.5 of pregnancy.
Methods: Mice were randomly assigned to either control (CD) or HFHS 
(45% fat, 18% sugar) diet and mated one week later. Exp. 1: At day 0 (day 
of mating) mice were fasted and tested for intraperitoneal insulin tolerance 
(ipITTS). Mice were then sacrifi ced and pancreas were collected. Exps. 
2&3: At day 6.5 mice were fasted and ip glucose tolerance tests (ipGTT) 
or ipITTs were performed. Mice were sacrifi ced and pancreas collected. 
Exp. 4: At day 8.5 of pregnancy surgery was performed to insert catheters 
for Euglycemic Hyperinsulinemic Clamp experiments, and mice were 
allowed to recover. On day 13.5 of pregnancy clamps were performed in 
conscious mice or non-pregnant controls fed either CD or HFHS for 21 
days (equivalent diet exposure time to d13.5 mice). P-value of less than 
0.05 was considered signifi cant.
Results: At day 0, insulin tolerance and beta cell numbers were not 
diff erent between CD and HFHS mice. By day 6.5, HFHS fed dams 
were glucose intolerant and decreased beta cell numbers compared to CD 
dams, but had normal insulin tolerance compared to CD dams. At day 
13.5, glucose infusion rate (GIR) was reduced in P HFHS dams compared 
to all other groups (P CD, NP CD, NP HFHS). P HFHS dams also had 
reduced glucose disposal rate (GDR) compared to all other groups. Basal 
glucose production (after 4 hours fast) was not diff erent among groups. 
Under hyperinsulinemic conditions, all groups had suppression of hepatic 
glucose production. The percent suppression in glucose production from 
basal to clamped state decreased with diet alone as well as pregnancy 

status however interaction between pregnancy status and diet was detected. 
P HFHS dams had decreased glucose suppression compared to NP CD 
females. Fetal and placental glucose uptake were increased in HFHS 
compared to CD dams.
Conclusion: Acute exposure to a HFHS diet before and during pregnancy 
results in increased insulin intolerance, decreased insulin resistance, and 
reduced beta cell numbers in our mouse model. These data further validate 
this animal model as a good and relevant model for GDM. Future work 
is planned to use this animal to help identify the underlying mechanisms 
resulting in GDM.

T-106
Downregulation of Infl ammatory Biomarkers from Maternal 
Plasma in Women with Intrahepatic Cholestasis of Pregnancy. 
Kareem K Tabsh†∗,1 Alexander L Pendleton,1 Natalie K Barker,1

Paul R Langlais,1 Sean W Limesand,1 Meghan G Hill.2 1University of 
Arizona- Tucson, Tucson, AZ, United States; 2University of Auckland, 
Auckland, New Zealand.
Introduction: Intrahepatic Cholestasis of Pregnancy (ICP) is a reversible 
maternal liver condition in pregnancy that is associated with adverse 
perinatal outcomes. Although the pathogenesis is unclear, ICP is known 
to cause changes in the maternal immune system. Beyond the risk posed 
to maternal health, ICP could potentially lead to substantial in-utero
programming eff ects, adversely aff ecting neonatal outcome. This study 
utilized a proteomic-based approach to identify maternal serum proteins 
that establish putative pathologic pathways in ICP.
Methods: Plasma samples were collected from women with ICP (n=10) 
and were gestational age-matched to control women without ICP (n=10). 
Quantitative proteomics were performed on plasma proteins isolated 
from ICP and control women, and signifi cant abundance diff erences of 
DE proteins of interest were confi rmed by ELISA (Abcam). DE genes 
were analyzed for Gene Ontology (GO) term enrichment using DAVID 
and were mapped into STRING Protein-Protein Interaction database 
(STRING-db) to identify pathway clustering. Diff erences (p<0.05) were 
determined with a t-test.
Results: In the plasma 416 total proteins were identifi ed across groups. Of 
those, 43 are DE between groups (P<0.05). Using GO term enrichment, 
DE proteins associated with altered expression in ICP displayed 
signifi cant enrichment for immune pathways involved in: proteolysis 
(P<0.01), complement activation (P<0.01), and innate immune response 
(P<0.01). ELISAs on key proteins (Vit D Binding Protein, Hemopexin, 
and APOA1 [see Table 1]) involved with these three pathways, confi rms 
the directionality of our proteomic data.
Conclusion: Using a proteomic-based approach to understand the 
pathogenesis of ICP, our data builds serum protein abundance profi les of 
women aff ected by ICP during pregnancy. Furthermore, these profi les can 
be used to open new avenues for analysis of the pathogenesis of ICP and 
the eff ects of infl ammation on both maternal and fetal health. Therefore, 
our study provides novel insight into maternal infl ammatory changes 
potentially aff ecting fetal development.

ELISA Protein Concentrations (Concentrations reported as Mean [SEM])

Cholestasis 
Concentration 
(ug/mL)

Control 
Concentration 
(ug/mL)

Concentration 
Diff erence (ug/
mL)

t-test 
(p)

Vit D 
Binding 
Prot

550.7 [41.6] 685.7 [30.4] -135.0 0.020

HPX 289.0 [20.69] 397.9 [47.2] -108.9 0.049

APOA1 1829.9 [173.3] 2443.3 [147.2] -613.4 0.015
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T-107
The Effectiveness of the INTER-ACT Lifestyle Intervention on 
Postpartum Weight Retention and Fat Mass Among Women with 
Previous Excessive Gestational Weight Gain. Margriet Bijlholt†,1,2 
Lieveke Ameye,2 Hannelore Vanden Eynde†,2 Roland Devlieger∗,2 
Annick Bogaerts∗.2,1 1University of Antwerp, Antwerp, Belgium; 2KU 
Leuven, Leuven, Belgium.
Introduction: Postpartum weight retention increases the risk of maternal 
obesity and pregnancy- and birth-related complications in a subsequent 
pregnancy. Therefore, it is vital that women return to their pre-pregnancy 
weight, especially before a next pregnancy.
Methods: The INTER-ACT RCT evaluates a mHealth and face-to-face 
combined postpartum lifestyle intervention that targets women who had 
excessive gestational weight gain, since these women are at highest risk 
of postpartum weight retention. The current analyses show the preliminary 
results of 787 participants (410 intervention, 377 control group). Weight 
and fat mass were measured by a TANITA bio-electrical impedance scale 
on six weeks and six months postpartum.
Results: Weight and fat mass significantly decreased in both the 
intervention group and control group (Table 1). However, no significant 
differences between intervention and control group were found (Table 1). 
Neither was there statistical evidence for a difference in evolution between 
the intervention and control group after stratification for pre-pregnancy 
BMI group (Table 2).
Conclusion: In conclusion, based on these preliminary results, the INTER-
ACT intervention does not seem to affect postpartum weight retention 
and fat mass. Future analyses will show whether the intervention affects 
mental wellbeing and healthy lifestyle aspects such as eating behavior, 
food intake and physical activity.

Table 1: Postpartum weight and fat mass decrease in intervention and control 
group.

Intervention Control
Between 
groups 
P-value

Weight -0.130kg per week, SE 
0.010, P-value <0.001

-0.116kg per week, SE 
0.009, P-value <0.001 0.30

Fat mass
-0.105kg per week, 
SE0.008, P-value 
<0.001

-0.086kg per week, SE 
0.008, P-value <0.001 0.10

 

Table 2: Postpartum weight and fat mass decrease stratified for pre-pregnancy BMI group

Pre-pregnancy normal weight

Intervention Control Between-groups P-value

Weight
-0.168kg per week, 
SE 0.011, P-value 
<0.001

-0.156kg per week, SE 
0.011, P-value <0.001 0.44

Fat mass
-0.131kg per week, 
SE 0.010, P-value 
<0.001

-0.119kg per week, SE 
0.009, P-value <0.001 0.36

Pre-pregnancy overweight

Intervention Control Between-groups P-value

Weight
-0.116kg per week, 
SE 0.016, P-value 
<0.001

-0.088kg per week, SE 
0.015, P-value <0.001 0.21

Fat mass
-0.089kg per week, 
SE 0.014, P-value 
<0.001

-0.074kg per week, SE 
0.014, P-value <0.001 0.48

Pre-pregnancy obesity

Intervention Control Between-groups P-value

Weight No evolution: P-value 
0.18

No evolution: P-value 
0.26 0.99

Fat mass No evolution: P-value 
0.96

No evolution: P-value 
0.11 0.20

 

T-108
Low-Frequency Electroacupuncture During Pregnancy Enhances 
Whole-Body Insulin Sensitivity in a Diet-Induced Rat Model of 
Maternal Obesity. David J Carr†,1 Keara McElroy-Yaggy∗,2 Paul D 
Taylor∗,3 Anna L David∗,4 Elisabet Stener-Victorin∗,5 Tom Jetton∗.2 
1University of Vermont, Burlington, VT, United States; 2University 
of Vermont, Colchester, VT, United States; 3Kings College London, 
London, United Kingdom; 4University College London, London, United 
Kingdom; 5Karolinska Institutet, Stockholm, Sweden.
Introduction: Electroacupuncture (EA) modulates autonomic function via 
somatovisceral reflexes. Obesity/pregnancy are states of insulin resistance 
(IR) and elevated sympathetic tone. Low-frequency EA normalizes insulin 
sensitivity in a rat model of PCOS via effects on the sympathetic nervous 
system (Benrick 2017 FASEB J). Herein we examined the impact of EA 
on IR in pregnant rats with diet-induced obesity (DIO).
Methods: 60 female Wistar rats (230±3g, 76±1d old) were studied. 
50 were fed an obesogenic high-fat high-sugar (HFS) diet (TestDiet 
58V8, 20% sucrose 45% fat) for 44d [27-47] pre-mating and throughout 
pregnancy, and randomized to receive 12-14 sessions EA (10mA intensity, 
3/15Hz frequency, 30min duration) of rectus abdominis (T6-L1), tibialis 
anterior (L4) and triceps surae (L5), vs. no intervention, daily under 
isoflurane anesthesia from E1-4. Pregnancy (P) was confirmed by 
ultrasound in 19 treated and 19 untreated HFS rats (HFS-P+EA/HFS-P 
groups); on E18±1d, after an 18h fast, whole-body insulin sensitivity 
was quantified (blind) by terminal hyperinsulinemic-euglycemic clamp. 
Clamps were performed during estrus in non-pregnant treated/untreated 
HFS rats (HFS+EA/HFS groups, n=6 each) and 10 unmated rats fed 
standard chow (control group).
Results: At mating HFS-fed rats weighed 19% >controls (330±3 vs. 
277±6g, p<0.001) and 2SD above genotype mean for age. Glucose 
infusion rate was reduced in HFS-P vs. control groups (reflecting IR) 
but restored in the HFS+EA-P group (figure). Pancreatic weight was 
unaffected by diet alone (HFS vs. control: 1.04±0.10 vs. 1.06±0.11, 
p>0.05) but increased 24% in the HFS-P group (1.31±0.33g, p=0.034); EA 
abolished this effect (1.04±0.22g, p=0.005 vs. HFS-P group). Bodyweight 
and fat mass at necropsy were 6% and 15% lower, respectively, in HFS-
P+EA vs. HFS-P groups (383±7 vs. 408±5g, p=0.007; 39±3 vs. 46±2g, 
p=0.047). Fetal/placental weight ratio was higher (4.09 vs. 3.79, p=0.034) 
and residual uterine weight lower (3.8±0.3 vs. 5.0±0.3g, p=0.003) after 
EA. 

Conclusion: EA improves insulin sensitivity, decreases bodyweight/
adiposity and impacts pancreatic weight and placental efficiency in 
pregnant rats with DIO. EA may have potential as a preventive treatment 
for gestational diabetes.
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T-109
Perinatal Outcomes in Women With Cardiac Arrhythmia. Christine 
J Lee, Lillian Sie, Elizabeth B Sherwin, Anna I Girsen, Alisha T 
Tolani†, Hayley E Miller†, Danielle M Panelli†, Samantha C Do†, 
Abha Khandelwal, Katherine Bianco∗. Stanford University, Stanford, 
CA, United States.
Introduction: Pregnancy among women with arrhythmia warrants 
specialized care due to the elevated risk of adverse cardiac and obstetric 
outcomes. We sought to examine perinatal outcomes of women with 
arrhythmias who delivered at a single institution under the care of a 
multidisciplinary team.
Methods: In this retrospective cohort study, cardiac and obstetric 
outcomes were collected for women with arrhythmias who delivered 
between 2012 and 2019 at a single institution. Perinatal outcomes were 
compared to a cohort without cardiac disease who delivered at the same 
institution in 2016. Analysis was conducted using t-test for comparisons 
of means or chi squared/Fisher’s exact test for comparison of proportions.
Results: We identified 52 pregnant women with arrhythmia, of whom, 
11 (21%) were pacemaker dependent and 49 (94%) were on cardiac 
medication. Twenty-eight women (54%) received intrapartum cardiac 
monitoring and three (6%) had an intrapartum arrhythmia during 
pregnancy. Forty-one women (79%) transitioned to the maternity unit 
within 24 hours of delivery while 11 (21%) were sent to a cardiac-unit/
ICU (Table 1). Those with arrhythmia more often had preterm labor 
(onset of contractions prior to 37 weeks) compared to the control group 
(16 vs 6%, p=0.01), though there was no difference in preterm delivery 
rate (Table 2). Women with arrhythmia were as successful in achieving 
a vaginal delivery as the controls (50 vs 61%, p=0.12). No differences in 
the rate of PPROM, preeclampsia, or chorioamnionitis were identified.
Conclusion: Women with arrhythmia were more likely to have preterm 
labor as compared to women without cardiac disease. However, there was 
no difference in the rate of preterm delivery, vaginal delivery, PPROM, 
preeclampsia, or chorioamnionitis. Our data suggests that the majority of 
women with arrhythmia managed through multidisciplinary care planning 
can achieve a vaginal delivery at term without complications.
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T-110
The Effect of Maternal Anemia on Neonatal Outcomes in the 
United States. Rachel K. Harrison†, Zachary Colvin†, Jennifer J 
McIntosh∗. Medical College of Wisconsin, Milwaukee, WI, United 
States.
Introduction: Anemia is a common complication in pregnancy and is 
associated with increased morbidity for neonates including preterm labor 
with complications of prematurity and small for gestational age. There has 
not been a large-scale examination on the impact of anemia on neonatal 
outcomes in the United States (US). We hypothesize that women with 
anemia will experience increased rates of neonatal morbidity compared 
to those women without anemia.
Methods: This was a secondary analysis of a multicenter cohort study 
from the Consortium on Safe Labor of 228,562 deliveries from over 19 US 
hospitals from 2002 to 2008. Women with multiple pregnancies, stillbirths, 
and congenital anomalies were excluded. Maternal characteristics and 
neonatal outcomes were compared between the two groups based on the 
presence or absence of prenatal anemia using univariable and multivariable 
analyses. The primary outcome was preterm delivery. The secondary 
outcomes were fetal demise, fetal weight less than 2500 grams, NICU 
admission, 5-minute Apgar less than 7, and other outcomes of prematurity.
Results: A total of 166,720 women were eligible for the analysis, of these 
10,254 (6.2%) were diagnosed with anemia. Women with anemia were 
more likely to be younger, non-Hispanic Black, single, and have higher 
pre-pregnancy body mass index (BMI) compared to those without anemia 
(Table 1). In univariable analysis, anemia was associated with increased 
risks for preterm delivery, fetal weight less than 2500 grams, antepartum 
fetal demise, 5-minute Apgar less than 7, RDS, neonatal transfusion, 
and NICU admission. After adjusting for maternal age, nulliparity, BMI, 
race, and marital status, increased risks of low Apgar scores and NICU 
admission remained significant (Table 2), although only mildly elevated 
above baseline (aOR 1.10, 95% CI 1.01-1.21, and aOR 1.10, 95% CI 
1.06-1.14, respectively).
Conclusion: Women with anemia in the US have slightly increased rates 
of neonatal morbidity. Diagnosis and treatment of anemia during the 
antepartum period may improve these outcomes.

T-111
The Role of Circulating Angiotensin Converting Enzyme 2 
(ACE2) in Pregnancy Complications: Preeclampsia and Small 
for Gestational Age. Sonia Tamanna†,1 Vicki L. Clifton,2 Kym 
Rae,1 Dirk Van Helden,1 Eugenie R. Lumbers,1 Kirsty G. Pringle∗.1 
1The University of Newcastle, Newcastle, Australia; 2Mater Medical 
Research Institute, The University of Queensland, Queensland, 
Australia.
Introduction: Preeclampsia (PE) and small for gestational age (SGA) 
are common pregnancy complications and remain a major health burden 
to both mother and fetus. Nevertheless, the pathophysiological causes of 
PE and SGA are not very well understood or documented. Early detection 
and identification of precise blood biomarkers would enable early 
interventions to prevent these. During pregnancy, the renin-angiotensin 
system (RAS) plays significant roles in regulating maternal blood pressure. 
An imbalance in RAS peptides may contribute to the pathophysiology of 
PE and SGA. We aimed to examine maternal levels of angiotensin (Ang) 
peptides and levels/activity of Ang enzymes across gestation and in PE 
and SGA pregnancies.
Methods: Plasma samples were collected across gestation (13-36 
weeks) from non-pregnant women (n=10) as well as from women 
with uncomplicated pregnancies (n=80), SGA (n=25) or PE (n=14). 
Angiotensin converting enzyme (ACE), ACE2 and Neprilysin (NEP) 
levels were measured by ELISA. Angiotensin (Ang) II and Ang-(1-7) 
were measured by RIA and ACE2 activity was measured using a quenched 
fluorescent substrate (QFS) based method.
Results: Plasma ACE and ACE2 levels as well as ACE2 activity were 
significantly higher in healthy pregnant women compared with non-
pregnant women (p<0.05) and remained high throughout gestation with 
no change in NEP. Ang-(1-7) was also increased in pregnant women 
compared with non-pregnant women whereas Ang II was not changed 
across gestation, thus Ang II/Ang-(1-7) was not changed. Women with 
SGA had levels of ACE, ACE2, NEP, Ang II, Ang-(1-7) and ACE2 activity 
that were similar to healthy pregnant women. On the other hand, ACE 
and ACE2 levels and ACE2 activity were decreased in women with PE 
compared with pregnant women.
Conclusion: These studies show for the first time that plasma ACE2 levels 
and activity increase in pregnancy. ACE2 may play a role in the production 
of Ang-(1-7), thus activating the vasodilator RAS pathway in pregnancy. 
Women with PE have decreased plasma ACE and ACE2 levels/activity 
suggesting an imbalance in Ang peptides in women with PE.

T-112
Abstract Withdrawn

T-113
Phosphorus, Retinol and Riboflavin Intake During Late Pregnancy 
is Associated with Postpartum Bone Mineral Density: A Pilot 
Study. Jong Woon Kim,1 Clara Yongjoo Park,2 Yoon Ha Kim,1 
Hangyeol Jeon,2 Seunghee Kim,2 Hyun Ah Chung,1 Jin Wan Hu.1 
1Chonnam National University Medical School, Gwangju, Korea, 
Republic of; 2Chonnam National University, Gwangju, Korea, Republic 
of.
Introduction: The associations between nutrient intake during late 
pregnancy and postpartum bone mineral density (BMD) and neonatal 
outcomes are conflicting, and few studies have been conducted in Koreans.
Methods: We investigated the relationship between third trimester nutrient 
intake, postpartum BMD and newborn birth outcomes in 26 Korean 
pregnant women. Food intake was assessed using a food frequency 
questionnaire while supplement intake was assessed by interview. Total 
intake was analyzed for 23 major nutrients. Maternal lumbar spine, 
femoral neck, trochanter, and intertrochanter BMD were measured using 
dual energy X-ray absorptiometry (DXA) after delivery. Neonatal height, 
birth weight, head circumference, and 1-min/5-min apgar scores were 
collected immediately after birth. The general linear model was used 
to correlate nutrient intake with maternal BMD and neonatal outcomes. 
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Models were adjusted for maternal age, pre-pregnancy BMI, pregnancy 
weight gain, time of DXA measurement, pregnancy complications, 
gestational age, maternal height, and paternal height.
Results: Phosphorus, retinol, and riboflavin per energy 1,000 kcal intake 
during late pregnancy positively correlated with lumbar spine BMD after 
delivery. In addition, the intake of retinol and riboflavin was positively 
correlated even when additionally adjusted for energy intake. When 
adjusting energy intake, phosphorus and riboflavin intake during late 
pregnancy negatively correlated with neonatal birth height.
Conclusion: Phosphorus, retinol and riboflavin intake during the third 
trimester was positively associated with maternal BMD but negatively 
associated with neonatal birth length. Calcium intake was not associated 
with any outcomes investigated. Long term follow-up of bone outcomes 
are needed to determine the adequate intake for phosphorus and retinol 
during pregnancy in Korean women.

Maternal nutrient intake of late pregnancy

Nutrient Mean ± SD % of recommended 
intakes

Energy (kcal) 2612.3 ± 
1131.93 102.7 ± 44.1

Protein (g) 96.1 ± 50.68 120 ± 63.48

Fat (g) 67.1 ± 41.49 NA

Saturated fatty acid (g) 21.1 ± 13.47 NA

Monounsaturated fatty acid 
(g) 21.1 ± 14.01 NA

Polyunsaturated fatty acid (g) 15.8 ± 8.76 NA

Omega-3 fatty acid (g) 2.1 ± 1.22 NA

Omega-6 fatty acid (g) 14.1 ± 7.91 NA

Cholesterol (g) 409.5 ± 261.15 136.5 ± 87.05

Carbohydrate (g) 405 ± 171.14 NA

Fiber (mg) 27.1 ± 16.73 108.4 ± 66.93

Calcium (mg) 893.8 ± 449.77 206 ± 98.92

Phosphorus (mg) 1444.2 ± 692.44 206 ± 98.92

Iron (mg) 50.5 ± 26.18 210.3 ± 109.09

Sodium (mg) 4081.5 ± 
2395.18 272.1 ± 159.68

Retinol (μg) 170.6 ± 91.02 NA

Carotene (μg) 4124.7 ± 
2203.67 NA

Thiamin (mg) 3 ± 1.51 199.4 ± 100.84

Riboflavin (mg) 2.5 ± 1.38 157 ± 86.32
 

Correlation between nutrient intake of late pregnancy and postpartum bone 
mineral density, neonatal

Postpartum 
lumbar spine 
bone mineral 
density

Neonatal 
birth 
height

β p β p

Protein 0.0038 0.15 -0.0252 0.13

Fat 0.0029 0.33 -0.0290 0.17

Saturated fatty acid 0.0126 0.14 -0.0730 0.22

Monounsaturated 
fatty acid 0.0091 0.27 -0.2466 0.16

Polyunsaturated fatty 
acid -0.0016 0.91 -0.1591 0.13

Omega-3 fatty acid -0.0351 0.66 -0.8258 0.15

Omega-6 fatty acid 0.0009 0.96 -0.1789 0.13

Cholesterol 0.0001 0.72 -0.0019 0.42

Carbohydrate -0.0013 0.20 0.0095 0.14

Fiber -0.0025 0.73 -0.0039 0.95

Calcium 0.0001 0.33 -0.0003 0.84

Phosphorus 0.0004 0.0497 -0.0042 0.01

Iron -0.0003 0.86 -0.0107 0.53

Sodium 0.0000 0.68 -0.0004 0.27

Retinol 0.0015 0.04 -0.0111 0.13

Carotene 0.0000 0.70 -0.0004 0.36

Thiamin 0.0899 0.11 -0.9015 0.12

Riboflavin 0.0867 0.04 -1.1658 0.02
 

T-114
External Validation of a Prediction Model Estimating the Risk of 
Caesarean Section Following Induction of Labour. Oonagh Keag†,1 
Sarah Murray†,1,2 Dominique Baker†,1 Sarah Stock∗.1,3 1Simpson 
Centre for Reproductive Health, Royal Infirmary of Edinburgh, 
Edinburgh, United Kingdom; 2MRC Centre for Reproductive Health, 
University of Edinburgh, Edinburgh, United Kingdom; 3Usher Institute 
of Population Health Sciences and Informatics, Edinburgh, United 
Kingdom.
Introduction: More accurate estimation of the likelihood of vaginal 
delivery after induction of labour (IOL) would be useful for women 
and clinicians, to help guide decision making and service provision. 
There are many factors predisposing the patient to caesarean section, 
particularly an unfavourable cervix. A recent US study (Levine 2018) 
describes development of a simple calculator to estimate risk of caesarean 
section after IOL in women who have an unfavourable cervix using key 
factors including Bishop score (a score of cervical favourability), parity, 
gestational age, body mass index and height. The aim of this study is to 
produce a validated model which will predict the risk of caesarean section 
in women undergoing IOL for the UK population.
Methods: This is an independent external validation study using 
retrospective data. We will follow the TRIPOD (Transparent Reporting of 
a multivariable prediction model for Individual Prognosis Or Diagnosis) 
guideline. We will study data from 1200 inductions of labour. We will use 
NHS Lothian Trakcare patient management system to identify women 
undergoing IOL in 2015. Inclusion criteria are: singleton pregnancies, 
gestation of 37 weeks or more, intact membranes and an unfavourable 
cervix. The apparent performance of the existing prediction model will 
be evaluated using observed discrimination and calibration in the UK 
data. The ability of the model to discriminate between women with 
and without caesarean section will be determined by the area under 
the receiver operating characteristics curve (AUC), also known as the 
C statistic. Agreement between predicted and observed proportions of 
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women having a caesarean section will be visualized using a calibration 
plot, and measured using calibration slope and calibration-in-the-large. 
If performance of the published model is poor in the UK data, we will 
consider refining the model by re-estimating the intercept or coefficients 
and/or by selecting additional predictors. We would then perform internal 
validation using a non-parametric bootstrap re-sampling technique and 
assess for optimism. If the prognostic model was refined using 2015 
data, we will then perform external validation using 2017 data. Based on 
the findings, a final model and its implementation strategy will then be 
recommended for use.
Results: This study is currently at data collection stage.
Conclusion: The results of the published model evaluation in UK data 
and details of the final externally validated model will be available at the 
time of presentation. Such a model will be valuable in counseling patients 
undergoing or considering induction of labour.

T-115
Sexual Dimorphism in Cytotrophoblast and Syncytiotrophoblast 
Energetics. Matthew Bucher†, Leslie Myatt∗. Oregon Health & 
Science University, Portland, OR, United States.
Introduction: The placenta is highly metabolically active and uses 
various fuels to generate energy to support transport and endocrine 
functions. Progenitor cytotrophoblasts (CTBs) are metabolically distinct 
from differentiated syncytiotrophoblasts (STBs). We have previously 
shown utilization of the three major fuel sources; glucose, fatty acids 
and glutamine changes in a sexually dimorphic manner in STBs from 
pregnancies complicated with obesity or GDM. In this study, we 
investigate sexual dimorphism in glycolysis, mitochondrial respiration 
and fuel utilization of CTBs versus STBs.
Methods: Placentas were collected at delivery from term C-sections of 
normal pregnancies with no labor (n=8, 4 males, 4 females). CTBs were 
isolated by enzymatic digestion followed by density gradient purification. 
The Agilent Seahorse XFe96 analyzer measured glycolysis (glyco stress 
test) and mitochondrial respiration (mito stress test) in CTBs (24hr culture) 
and STBs (96hr culture). Additionally, we measured mitochondrial 
capacity to utilize glucose, glutamine and long-chain fatty acids to generate 
energy using combinations of the specific inhibitors UK5099, BPTES and 
Etomoxir to block utilization of each of these fuels.
Results: With data of both sexes combined, CTBs display increased 
maximum glycolytic capacity (p=0.05) and glycolytic reserve (maximum - 
glycolytic rate) (p=0.07) vs STBs. STB mitochondria have increased basal 
(p=0.03), ATP-linked (p=0.01), maximal (p=0.01), non-mitochondrial 
respiration (p=0.01) and spare capacity (maximal - basal) (p=0.06) vs 
CTBs. STBs also increase the oxidation of fatty acids (p=0.08) to maintain 
basal respiration and glutamine (p=0.01) to maintain spare capacity 
(ability to respond to a stress) when the other two pathways are inhibited. 
When the effect of fetal sex is considered, male CTBs have increased 
non-glycolytic acidification (p=0.06), glycolytic capacity (p=0.07) and 
glycolytic reserve (p=0.06) vs male STBs. In the mito stress test, female 
STBs show increases in every parameter (p=0.06) except proton leak vs 
female CTBs. Compared to male STBs, female STBs have increased 
spare capacity (p=0.06) and non-mito respiration (p=0.06). Both male 
and female STBs increase fatty acid oxidation (p=0.06) to maintain basal 
respiration while male STBs increase glutamine (p=0.06) and female STBs 
increase glucose (p=0.06) utilization to maintain spare capacity when the 
other two pathways are inhibited.
Conclusion: As previously described, proliferative CTBs are more 
glycolytic while STBs predominately use oxidative phosphorylation. A 
clear sexual dimorphism exists in choice of fuels supporting placental 
cellular bioenergetics. Female STBs maintain a larger spare capacity vs 
male STBs due to an increased capacity to utilize glucose in response to 
a stress. This strategy may put males at a disadvantage if asked to respond 
to a stress and may lead to higher rates of adverse pregnancy outcomes.

T-116
DEPTOR Controls Placental Mitochondrial Oxidative 
Phosphorylation: A Potential Therapeutic Target in Intrauterine 
Growth Restriction (IUGR). F J Rosario,1 C Li,2 L Myatt,3 T Powell,1 
PW Nathanielsz,4 T Jansson.1 1University of Colorado, Aurora, CO, 
United States; 2University of Wyoming, Laramie, WY, United States; 
3Oregon Health and Science University, Portland, OR, United States; 
4University of Wyoming, Laramie, AZ, United States.
Introduction: Placental mitochondrial function is inhibited in IUGR 
and may directly contribute to reduced fetal growth by limiting energy-
dependent placental nutrient transfer. Mechanistic target of rapamycin 
(mTOR) is a positive regulator of trophoblast mitochondrial biogenesis 
and function. DEP domain-containing mTOR-interacting protein 
(DEPTOR) is an endogenous inhibitor of mTOR signaling. Maternal 
nutrient restriction (MNR) in the baboon results in placental inhibition 
of mTOR signaling, mitochondrial function and nutrient transport and 
ultimately IUGR. We hypothesized that restoration of normal mTOR 
signaling following DEPTOR silencing in primary trophoblast cells 
isolated from placentas of baboons (PBT) subjected to MNR improves 
mitochondrial respiration.
Methods: Pregnant baboons were fed either a control or MNR diet (70% 
calories of control) from 30 days gestation (G30, n=8/each group). At 
G140 (term = ~ G184), PBT cells were isolated, cultured and transfected 
with siRNA targeting DEPTOR or scrambled siRNA (control). We 
measured mitochondrial respiration (Seahorse Bioscience XF24 analyzer), 
citrate synthase activity (a marker of mitochondrial biogenesis), ATP levels 
in PBT cells with and without DEPTOR silencing. DEPTOR interactions 
with mTOR, raptor and rictor were measured using immunoprecipitation. 
Further, mTOR Complex1 and mTORC2 signaling activity, cytochrome 
b, cytochrome c and translocase of outer membrane (TOM) 20 and 
mitochondrial electron transport chain complexes (ETCC) expression 
were determined using Western blot.
Results: The association between DEPTOR and raptor (p <0.01), rictor 
(p<0.02) and mTOR (p<0.001) was higher in MNR PBT cells. DEPTOR 
expression (p<0.01) was elevated in MNR PBT cells, which was 
associated with inhibition of mTORC1 (S6-Serine 235/236, p<0.001) and 
mTORC2 activity (Akt-Serine 473, p<0.005). Expression of Cytochrome 
b (p<0.03), cytochrome c (p<0.001) and TOM 20 (p<0.01), mitochondrial 
respiration (p<0.005) and cellular ATP (p<0.002) levels were decreased 
without affecting mitochondrial citrate synthase activity and ETCC 
expression in MNR PBT cells. Silencing of DEPTOR normalized mTOR 
signaling and restored mitochondrial respiration and ATP concentrations 
in MNR PBT cells to the levels observed in Control PBT cells.
Conclusion: DEPTOR silencing normalized mTOR signaling and 
mitochondrial respiration in MNR PBT cells. Intervention strategies 
aiming at restoring placental mTOR signaling by targeting DEPTOR 
may be effective to normalize placental mitochondrial dysfunction and 
we speculate this could enhance fetal growth and improve short- and 
long-term outcomes in IUGR.

T-117
Mid Gestation Placental Transcriptome Analysis Reveals Altered 
Cholesterol and Lipid Metabolism Markers in Association with 
Lifelong Western Diet Consumption in the Guinea Pig. Flavien 
Delhaes†, Ousseynou Sarr, Lin Zhao, Lanette Friesen-Waldner, Charles 
McKenzie, Barbra de Vrijer, Timothy Regnault. UWO, London, ON, 
Canada.
Introduction: Western Diet (WD) plays a key role in the development 
of non-alcoholic fatty liver disease (NAFLD) a marker of sub-optimal 
metabolic health. Women with NAFLD have a 2-fold higher risk of 
developing gestational hypertension and pre-eclampsia during pregnancy 
[1]. The interactions between maternal metabolic health status and the 
early and mid-pregnancy period as it sets the stage for later pregnancy 
placental and fetal complications, are ill defined. We aimed to describe 
the lifelong maternal WD effects, independent of body weight, upon 
placental gene expression as it relates to readouts of changes in placental 
and fetal development.
Methods: Guinea pigs exposed to either Control diet (CD) or WD from 
weaning, were studied in their second pregnancy (CD=325.3 ± 34.96 Vs 



Thursday Posters
 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 165A

WD=300.9 ± 54.09 days P=0.33). Placental/fetal collections occurred at 
60% gestation (~ 42 days, term ~ 69 days); Transcriptomic analysis was 
conducted on 3 CD and 5 WD separate pregnancy placentae using the 
GeneChip™ Guinea Pig Gene 1.1 ST Array Platform. Gene ontology 
enrichment analysis were performed for differentially expressed genes 
(DEGs) (-1.7<fold change>+1.7; P<0.05) using gProfiler. Independent 
validation of 14 DEGs selected on their known functions and prominence 
in the pathway analysis data were performed on 5 CD and 16 WD placenta 
by RTqPCR.
Results: Maternal weight was not significantly different (CD=836.7 ± 
121.2 Vs WD=774.0 ± 89.98 g P=0.49). Placental weight was similar 
between CD and WD whereas the fetal weight and fetal/placental weight 
ratio were significantly decrease in WD group. A total of 25,506 transcripts 
were co-expressed in CD and WD placentae and analysis identified 1289 
DEGs (P<0.05). Of the 1289 genes, there were 839 annotated genes in WD 
placentae. Of the 839 annotated genes, 54 DEGs with a 1.7 fold change 
were observed. The top over-represented pathways for DEGs included 
regulation of steroid biosynthetic process and lipid metabolism/transport. 
Especially, Acsl3, Abca1, Apob, Apol2, Ch25h, Hsd17b3, Fabp4, Lpl, 
Hmgcs2, were up-regulated and Ces1, Cyp11a, Lpl, Star, Ugt1a8 down-
regulated in WD placentae.
Conclusion: Lifelong WD consumption promotes sub-optimal fetal 
development in conjunction with an altered placental cholesterol and lipids 
transcriptome. These data highlight that components of the maternal diet 
independent of maternal obesity [2] play a significant role in modulating 
key placental metabolic pathways as early as mid-pregnancy, with direct 
impacts on fetal development and may influence development of obesity 
and metabolic syndrome later in life. [1] Herath R, 2019 [2] Sinclair 
K,2018

T-118
Maternal Tobacco Smoke Increases Setd8 in Association with 
Increased Accumulation of DHA and AA in Placenta Supporting 
Male Rat Pups. Nicolette Jessen†, Claudia Weinheimer, Jenna 
Whitham, Haimei Wang, Lisa Joss-Moore∗. University of Utah, Salt 
Lake City, UT, United States.
Introduction: Fetal exposure to maternal tobacco smoke (MTS) programs 
the development of long-term disease in offspring. Programming 
mechanisms involve altered fetal acquisition of long-chain polyunsaturated 
fatty acids, particularly docosahexaenoic acid (DHA) and arachidonic acid 
(AA). Fetal DHA and AA acquisition is decreased by placental lipid 
accumulation. We recently identified a novel epigenetic pathway, present 
in human and rat placenta, that regulates placental lipid accumulation. 
This pathway involves the histone lysine methyltransferase, Setd8. Setd8 
activation results in the coordinated placement of the epigenetic mark 
H4K20me on suites of target genes, including those involved in lipid 
droplet formation. However, whether MTS alters placental expression of 
Setd8, and how MTS affects placental lipid profiles remains unknown. 
We hypothesize that, in the rat, MTS exposure alters placental Setd8 
expression is association with increased DHA and AA accumulation.
Methods: Pregnant rats were exposed to tobacco smoke (MTS) or room air 
(Control) from E11 to term (E21). Placentas from male and female MTS 
and control fetuses were collected at term gestation. Real-time RT-PCR 
and western blotting was used to measure mRNA and protein levels of 
Setd8 respectively. GC/MS based lipidomics was used to assess placental 
lipid profiles. ANOVA was used to assess differences between MTS and 
sex-matched control (n=6 placenta/group, *p<0.05).
Results: MTS increased Setd8 protein levels in placenta supporting male 
(223±48%*), but not female (137±13%), rat pups. MTS produced sex-
divergent changes in levels of biologically important lipid molecules. In 
placenta supporting male pups, MTS increased placental accumulation of 
TG with acyl chains are containing DHA (1.7-1.9 fold increase*) or AA 
(1.7-1.8 fold increase*). While in placenta supporting female rat pups, 
MTS increased accumulation of DHA or AA ceramides (Cer-DHA 1.7 
fold; Cer-AA 1.6 fold*). 
Conclusion: We conclude that in the rat, MTS exposure sex-divergently 
alters placental Setd8 expression in association with altered placental 
lipid profiles. We speculate that MTS activation of placental Setd8, may 

result in preferential accumulation of DHA and AA containing TG in 
placenta supporting male rat pups, thus reducing available DHA and AA 
for fetal transfer.

T-119
Uterine Artery Endothelial Cell Proliferation in Pregnancy Can 
be Elevated by Both Exogenous and Endogenous Catecholamines. 
Ronald R Magness,1 Maja Okuka,1 Omar S Jobe.2 1Univ. South Florida, 
Perinatal Res MCOM, Tampa, FL, United States; 2Univ. of Wisconsin, 
Madison, WI, United States.
Introduction: Accompanying pregnancy are dramatic rises in uterine 
blood flow (UBF) resulting from elevated angiogenesis and vasodilation, 
which are dysfunctional in preeclampsia. Ovine pregnancy-derived 
uterine artery endothelial cells (P-UAECs) express β-adrenergic receptors 
(ARs). The structural catechol 3,4 di-OH-A ring of catecholestrogens 
stimulates P-UAEC proliferation solely via β-ARs. Hypothesis: P-UAEC 
angiogenic responses are seen with both exogenous and endogenous β-AR 
stimulation, the latter mediated via autocrine catecholamine-induced 
proliferation.
Methods: Using P-UAECs we studied: 1) expression of all the 
catecholamine biosynthetic enzymes, tyrosine hydroxylase (TH), 
DOPA decarboxylase (DDC), dopamine β-hydroxylase (DβH) and 
phenylethalomine N-methyltransferase (PNMT) by Western Blotting 
(n=6); 2) Norepinephrine (NE) and Epinephrine (Epi) stimulation 
[0.1-100nM] of P-UAEC proliferation; 3) if P-UAECs proliferation 
is stimulated by the catecholamine substrate L-Tyrosine; indicating 
de novo catecholamine biosynthesis. We compared physiologic levels 
[100nM-10mM] of L-Tyrosine, L-Arginine, L-Leucine and L-Threonine. 
Inhibition of β-ARs was then performed [10μM Propranolol; 1h], followed 
by optimized concentrations of NE, Epi [0.1-1nM] or L-Tyrosine, 
L-Arginine, L-Threonine and L-Leucine [1-10mM]. Proliferation was 
evaluated in using direct cell counting and BrdU incorporation (n=5-7 
P-UAEC replicates).
Results: P-UAECs express TH, DDC, DβH & PNMT. NE and Epi 
concentration dependently increased P-UAEC proliferation (P<0.01; 
Mean ± SE; ANOVA; 0.1nM NE 1.8±0.03- & 1.0nM Epi 1.9±0.04- fold) 
which was abrogated (99.8%; P<0.01) by Propranolol. Catecholamine 
substrate L-Tyrosine concentration dependently increased (P<0.05) 
P-UAEC proliferation (maximum proliferation 2.6±0.13-fold @ 10mM). 
The Nitric Oxide substrate L-Arginine did not alter proliferation; whereas, 
the “nutritive” amino acids (L-Threonine and L-Leucine) responses were 
not concentration dependent (1.9±0.13- & 2.1±0.13- fold, respectively) 
and were less (P<0.05) than L-Tyrosine responses. Propranolol inhibited 
L-Tyrosine proliferation by 65.6%, but did not alter L-Arginine, 
L-Threonine or L-Leucine responses. Thus 34.4% of L-Tyrosine-induced 
P-UAEC proliferation is not β-AR mediated and reflects the tropic nutrient 
effect of specific amino acids.
Conclusion: We demonstrate that: 1) P-UAECs express all known 
functional biosynthetic catecholamine enzymes; 2) β-AR mediated 
catecholamine-induced P-UAEC proliferation can occur via de novo 
endothelial synthesis via a novel autocrine intramural signaling mechanism 
regulating P-UAEC proliferation and thus UBF during pregnancy. This 
may be dysfunctional in pregnancy disorders like preeclampsia. Funding 
NIH PO1 HD38843; R01 HL49210 & HL117341

T-120
Characterizing Sex-specific Differences in Placental Epigenome 
Using DNase-sequencing Data. Yeon Mi Hwang†,1 Alison G 
Paquette,1 Paul Shannon,1 Cory Funk,1 Jocelynn Pearl,2 Hanna Liao,2 
Yoel Sadovsky,3 Leslie Myatt,4 John Stamatoyannopoulos,2 Louis 
Muglia,5 Nathan D Price.1 1Institute for Systems Biology, Seattle, WA, 
United States; 2Altius Institute for Biomedical Sciences, Seattle, WA, 
United States; 3Magee-Womens Research Institute, Pittsburgh, PA, 
United States; 4Oregon Health Sciences University, Portland, OR, 
United States; 5Cincinnati Children’s Hospital, Cincinnati, OH, United 
States.
Introduction: Fetal sex is a key biological variable to include in omics-
based analyses of the placenta. DNase-seq data is a type of epigenomic 
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data that profiles the accessible chromatin landscape of the genome by 
detecting regions digested by DNase-I. Compared to other chromatin 
accessibility assays, such as ATAC-seq, it is more sensitive and its cleavage 
bias is better characterized. The purpose of this study was to analyze the 
sex-specific differences of placenta DNase-seq data to better understand 
the potential sex difference in placental epigenetic regulatory mechanisms.
Methods: Six female and six male placental samples from term, non-
pathological pregnancies were collected from the OHSU Placental 
biorepository. DNase-seq data of these samples were generated at the 
Altius Institute for Biomedical Sciences. We identified overlapping peak 
sets present in both sexes using DiffBind, and identified statistically 
different peaks using EdgeR (FDR q < 0.05).
Results: Female samples have significantly more DNase-I Hypersensitive 
sites (DHSs) at the first exon than males (p= 2.95x10-4, t-test). We 
identified 27,745 peak sets unique to female samples and 16,972 unique 
to male samples. 90,655 overlapping peak sets appeared in both female 
and male samples. Out of 90,655 peak sets, 181 peaks (0.002%) were 
statistically different. A total of 105 peaks had stronger peak signals in 
female samples; 81 peaks at chromosome X and 24 peaks at autosomal 
chromosomes. The ten most DNase-I hypersensitive peaks in female 
samples were in the X chromosome.
Conclusion: To our knowledge, this is the first genome-scale assessment 
of sexual dimorphisms in the placental epigenome characterized using 
DNase-seq data of placenta tissue. We identified differential DHSs 
depending on the fetal sex qualitatively and quantitatively. The next steps 
include the integration of ChIP-seq data from matched samples. These 
additional data will further provide a clearer description of the sex-specific 
epigenetic regulation of gene expression.

T-121
Human ‘Placenta-on-a-chip’: Developing a Biomimetic 
Microfluidic 3D Transport Model. Chandana Tekkatte, Claire Yu, 
Henry H Hwang, Xuanyi Ma, Omar Farah, Mana M Parast∗, Shaochen 
Chen∗, Louise C Laurent∗. University of California San Diego, La 
Jolla, CA, United States.
Introduction: The placenta is a complex organ acting as an interface 
that regulates nutrient and gas exchange between the maternal and fetal 
compartments. Existing microfluidic ‘placenta-on-a-chip’ designs do not 
accurately recapitulate the primary villous cells, architecture, or blood 
flow parameters. With the aim of addressing such limitations, we have 
designed a physiologically relevant 3D model to study human placental 
villous transport using primary placental cell types on bioprinted hydrogel 
scaffolds that recapitulate the mechanical properties of placental tissue.
Methods: Biomimetic photo-crosslinkable gelatin-methacrylate (GelMA) 
hydrogel scaffolds were fabricated in the stiffness range of healthy in vivo 
placental tissue (5-20 kPa) using a 3D bioprinter based on dynamic optical 
projection stereolithography. Human placental stromal fibroblasts (PSFs) 
isolated from healthy term-placenta were encapsulated in scaffolds and 
cultured for 7 days. Growth and functionality of human trophoblast stem 
cells (hTSCs) were also tested on scaffolds. HUVECs were seeded into 
100 μm diameter microchannels formed in the scaffold and perfusion 
culture parameters were optimized using a CorSolutionsTM Peristaltic 
pump feeding system. For all cell types, cell viability on scaffolds was 
evaluated at serial timepoints by Live/DeadTM viability assay.
Results: We first determined that the optimal GelMA scaffold stiffness 
for seeding of hTSCs and encapsulation of PSFs was around 16 kPa. 
The encapsulated PSF’s maintained high viability for 7 days inside the 
scaffolds. Protocols for the attachment and proliferation of hTSCs on 
GelMA hydrogels were optimized for high confluence and maximum 
viability lasting 7 days. We then induced fusion of hTSCs with forskolin 
to form a multinucleated syncytium on the scaffolds. Finally, after 
optimization of seeding and perfusion parameters using a CorSolutionsTM 
Peristaltic pump, we were able to maintain viable cultures of HUVECs 
in microchannels for up to 10 days.
Conclusion: We have demonstrated successful fabrication of biomimetic 
GelMA hydrogels favorable for maintenance of each of the major 
placental cell types. Future steps include replacement of HUVECs with 
human placental microvascular endothelial cells and integration of these 
components into a dynamic microfluidic system to enable co-culture 

of all three cell types in the proper spatial configuration to reproduce 
their interactions in chorionic villi. The ultimate goal will be to build 
a genetically- and environmentally-manipulatable system composed of 
non-transformed placental cells for studying human placental transport.

T-122
Trophoblast-Specific Knockdown of the System A Amino Acid 
Transporter, Slc38a2/SNAT2, Reduces Placental Weight in Mice. 
Owen R Vaughan,1 Elena Silva,1 Russell V Anthony,2 Theresa L 
Powell,1 Thomas Jansson∗.1 1University of Colorado, Aurora, CO, 
United States; 2Colorado State University, Fort Collins, CO, United 
States.
Introduction: System A transporters/SNATs mediate sodium-dependent 
accumulation of small neutral amino acids in the trophoblast. Their activity 
in the human placenta is associated with birth weight. Placental System A 
activity is reduced in pregnancies complicated by fetal growth restriction 
but the mechanistic importance of individual placental SNAT isoforms 
for intrauterine growth is unknown. We hypothesized that trophoblast-
specific SNAT2/Slc38a2 silencing, using lentiviral small-hairpin (sh) 
RNA delivery to the blastocyst trophectoderm, impairs feto-placental 
growth in late gestation mice.
Methods: Vector plasmids bearing a U6 promoter-driven, Slc38a2 
targeting shRNA (pLV-shSlc38a2), or a non-targeting control (pLV-shScr), 
both with green fluorescent protein (GFP) reporter, were packaged into 
VSV-G pseudotyped lentivirus particles. Embryonic day (E) 3.5 mouse 
blastocysts were flushed from super-ovulated, timed-mated C57BL6/J 
females and transduced with 5 x 105 transforming units of lentivirus 
for 4 hours then transferred to pseudopregnant CD-1 female recipients 
(n=5). Recipients were euthanized and fetuses and placenta collected 
and weighed on E17.5. Placental Slc38a2 expression was determined by 
qPCR. Differences between pLV-shScr and pLV-shSlc38a2 conceptuses 
were assessed by Student’s t-test. Results are mean ± SEM.
Results: On E17.5, both pLV-shScr (n=10) and pLV-shSlc38a2 (n=11) 
transduced conceptuses exhibited trophoblast-specific GFP fluorescence. 
Slc38a2 expression was 26% lower in pLV-shSlc38a2 compared to 
pLV-shScr placentas (P=0.02). Placental weight was also lower in 
pLV-shSlc38a2 (130 ± 6 mg) than pLV-shScr conceptuses (106 ± 5 mg, 
P=0.006) whereas fetal weight did not differ between treatments (pLV-
shScr 697 ± 48 mg, pLV-shSlc38a2 652 ± 52 mg). Implantation and 
survival rates were similar in pLV-shSlc38a2 and pLV-shScr embryos.
Conclusion: Slc38a2 knockdown reduces placental weight in mice, 
possibly by reducing amino acid availability for trophoblast cell growth. 
Slc38a2 knockdown was associated with a non-significant 6% decrease 
in fetal weights at E17.5 and it is possible that the effect on fetal growth is 
more marked at E18.5-19. Our study therefore provides initial evidence for 
a cause-and-effect relationship between trophoblast System A transporter 
expression and intrauterine growth. We speculate that Slc38a2/SNAT2 
deficiency mechanistically contributes to placental insufficiency in 
pregnancies complicated by fetal growth restriction.

T-123
Increased Myometrial CXCL12 Production in Response to Injury 
in Endometrial-myometrial Co-culture Experiments: Implications 
for Placenta Accreta Spectrum. Olga Grechukhina†, Shota 
Popkhadze, Hugh Taylor∗. Yale University, New Haven, CT, United 
States.
Introduction: Placenta accreta spectrum (PAS) is a range of 
pathologically adherent placentas in which trophoblast invades too 
deeply into the endometrium, myomentrium or beyond. The mechanism 
of PAS development is poorly understood and there are no means to 
prevent it. The most important risk factors for PAS are prior cesarean 
section and uterine manipulation, suggesting that uterine injury may play 
a role in the pathogenesis. CXCL12 is a chemoattractant that has been 
implicated in many physiologic and pathologic processes, including stem 
cell trafficking and cancer metastasis. This interaction occurs through 
a membrane receptor CXCR4 on stem and cancer cells. CXCR4 is 
expressed by trophoblast cells and may drive their chemotaxis/invasion 
during implantation. We previously demonstrated that CXCL12 ligand 
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is produced in cultured endometrial and myometrial cells. Here we 
hypothesize that injury to myometrial and/or endometrial cells can alter 
CXCL12 expression.
Methods: Primary human endometrial stromal and myometrial cells 
were co-cultured. Myometrial cells were seeded on the bottom of each 
well. Endometrial cells were plated on the cell culture inserts with a 0.4 
micron pore size allowing for mixing of the media but not cells. Injury 
was created by making a scratch on 1) endometrial cells, 2) myometrial 
cells and 3) both. Uninjured co-cultured endometrial and myometrial 
cells served as a control. Myometrial cells were collected and mRNA 
was extracted 5 hours after the injury. qRT-PCR was then performed to 
assess the expression of CXCL12.
Results: There was differential expression of CXCL12 between the four 
groups (p<0.001, ANOVA). Injury to myometrium increased CXCL12 
mRNA expression when co-cultured with either intact or injured 
endometrium (2-ΔcT = 0.0125 [SD 0.0025] and 0.0151 [SD 0.0052], 
respectively) compared to non-injured control (2-ΔcT = 0.0061 [SD 0.0022]) 
(p=0.002 for both comparisons). Endometrial injury without myometrial 
injury did not result in a significant change in CXCL12 expression in 
myometrial cells.
Conclusion: Myometrial, but not endometrial, injury results in the 
increase in CXCL12 production. This is consistent with clinical knowledge 
that deep myometrial injury (i.e. hysterotomy) is the major risk factor of 
abnormal trophoblast invasion. Increased myometrial CXCL12 production 
likely leads to increased chemotaxis and invasion of trophoblasts. A 
better understanding of the effects of injury-induced CXCL12 secretion 
on trophoblast invasion may allow for developing the means to control 
invasion by the targeting CXCR4/CXCL12 axis.

T-124
Assessing Human Trophoblastic Cell-free DNA by Noninvasive 
Capture Methylome Sequencing (PICMe-Seq). Devika Maulik,1 
Warren Cheung,2 Rebecca Biswell,2 Carrie Vyhlidal,1 Michael J 
Soares,3 Tomi Pastinen,1 Elin Grundberg∗.1 1University of Missouri 
Kansas City/ Children’s Mercy Hospital, Kansas City, MO, United 
States; 2Children’s Mercy Hospital, Kansas City, MO, United States; 
3University of Kansas/ Children’s Mercy Hospital, Kansas City, KS, 
United States.
Introduction: Human trophoblastic cell-free DNA (HTcfDNA) in 
maternal plasma offers a noninvasive way of assessing the joint effects 
of genes and environment on placental health. DNA (CpG) methylation 
variations in HTcfDNA may reflect DNA regulatory alterations suggestive 
of perinatal outcomes. Our objective is to distinguish HTcfDNA molecules 
in the predominant maternal background and interpret regulatory states 
via differential DNA methylation.
Methods: We introduced Placental Investigation by Capture Methylome 
Sequencing (PICMe-Seq) approach as a comprehensive epigenetic system 
to non-invasively capture changes in HTcfDNA. PICMe-Seq is based on 
whole-genome bisulfite sequencing (WGBS) libraries of cfDNA that are 
selectively enriched using a custom probe library (Roche/Nimblegen) 
designed from in-depth WGBS profiles (~30M CpGs) of HT isolated from 
1st-3rd trimester placentas. The resulting PICMe-Seq library selectively 
enriches the HT in maternal plasma with single-base resolution of 
functional methylome and genotype profiles across samples. Our proof-of-
principle V1 library covers 5Mb including ~100K CpGs and ~50K SNPs.
Results: Ample cfDNA for assay evaluation was isolated from our diverse 
pregnancy cohort (n=60) throughout gestation (Figure 1). We optimized 
low-input (5ng) PICMe-Seq assays and used a subset of the probes 
(N=1000) to assess assay specificity and found cfDNA samples being up to 
92% HT-specific, with a 5-fold enrichment of placental content in maternal 
plasma (Table 1). PICMe-Seq’s ability to provide accurate genotyping 
was validated with an array with a 97.3% concordance.
Conclusion: PICMe-Seq provides a scalable tool for non-invasive 
molecular investigation of placental health that can uncover previously 
unexplored features of placental genomes and elevate cfDNA methylation 
analyses from a biomarker to early biomolecular prediction of perinatal 
outcomes.

T-125
Gestational Diabetes is Associated with Epigenetic Changes in 
Placental Genes That Regulate Glutamate Metabolism. Amy M 
Valent†, Haeri Choi, Kent L Thornburg∗. Oregon Health and Sciences 
University, Portland, OR, United States.
Introduction: Cytotrophoblasts (CTB) from pregnancies complicated by 
gestational diabetes (GDM) are metabolically suppressed compared to 
non-GDM placentas. Metabolic pathways contributing to these functional 
changes in GDM placental pathobiology have not been well studied. We 
hypothesized that the placental metabolism of glutamine is altered in 
GDM under the influence of epigenetic mechanisms.
Methods: CTB were isolated from non-GDM and GDM, term, 
human placentas from cesarean deliveries. GDM were all managed 
with insulin. CTB were cultured and harvested at 8 hr; differentiated 
syncytiotrophoblasts (SCT) at 72 hr. Genomic locations of significant 
differential CpG methylation among 4 groups (CTB and SCT from non-
GDM and GDM placentas) were analyzed. Bismark was used to align our 
trimmed reads to the human genome. Significance was defined as false 
discovery rate (FDR) p-value of <0.01 and methylation difference of at 
least 10%. PCR was used to confirm genes with significant methylation 
differences, and Agilent Mitochondrial Fuel Flex analysis was used to 
measure mitochondrial fuel usage in CTB and SCT from non-GDM 
and GDM placentas in high and normal glucose conditions to further 
functionally characterize pathways discovered in the analysis.
Results: GDM trophoblasts had significantly greater methylation 
differences than non-GDM trophoblasts. GDM was strongly associated 
with hyper- or hypo-DNA methylation CpG sites (FDR q <0.01) of genes 
involved in diabetes pathobiology and glutamine pathways (LINC02456, 
TCF7L2, MTF-1, SLC17A7, GRIN2A, GRIK4). The DNA methylation 
correlated with mRNA gene expression changes in the trophoblasts 
related to glutamatergic transport, particularly within CTB. Non-GDM 
CTB mitochondrial capacity was primarily driven by fatty acid oxidation, 
and GDM CTB use glucose, glutamine, and fatty acids to meet cellular 
energy demand in normoglycemia. With hyperglycemia, non-GDM 
CTB’s ability to use glutamine significantly dropped in high glucose 
conditions, while GDM CTB maintained glutamine oxidation to sustain 
energy demand (Figure 1).
Conclusion: Our data provides evidence that GDM during pregnancy is 
associated with placental DNA methylation of key genes known to be 
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pathologic with abnormal glycemia and expression levels are partially 
under epigenetic control. Modification of glutamine metabolism may 
be contributing or resulting from the pathobiology of GDM to support 
placental metabolism that is known to be suppressed in this high risk 
population.

T-126
Serum AmyloidA Effect on Intrauterine Inflammation and Preterm 
Birth. JUN LEI†, Anna Chudnovets, Liu Jin, Quan Na, Irina Burd. 
Johns Hopkins University School of Medicine, Baltimore, MD, United 
States.
Introduction: The most common conditions that are associated with 
preterm birth (PTB) are infection and/or inflammation. Serum amyloid A 
(SAA) is an acute phase protein that increases in response to inflammation 
and circulates in serum. High levels of serum SAA has also been found in 
correlation with preterm birth. Truncated forms of SAA without N- and 
C- terminals has been reported to exhibit systemic anti-inflammatory 
properties. In this study, we sought to examine the overall changes of SAA 
levels in placenta exposed to intrauterine inflammation and the effect of 
SAA fragment from the amino acid sequences of 11-58 on preterm birth, 
survival of pups and inflammatory response.
Methods: A mouse model of intrauterine (IU) inflammation was employed 
using IU injection of lipopolysaccharide (LPS) 25µg (n=10) or phosphate-
buffered saline (PBS) (n=6) at embryonic day (E) 17. SAA fragment 
(11-58) (n=11) was intraperitoneally (IP) injected one hour before and 
after surgery. Preterm birth and survival ratio were observed at 24 hours 
after the surgery. Placentas were harvested 6 hours post-injection. Western 
blot of placentas were analyzed for SAA and caspase1protein expressions. 
Standard statistics were employed.
Results: Within 24 hours after the surgery, while there was no preterm 
birth in PBS and LPS groups, PTB increased to 28.6% in LPS+SAA. The 
survival ratio of fetus significantly decreased in LPS (65.7%, p<0.05, 
One-way ANOVA) and LPS+SAA (11-58) (47.1%, p<0.01, One-way 
ANOVA) compared to control group (94.1%). The SAA protein increased 
significantly in LPS+SAA (11-58) compared to control group (p<0.05, 
One-way ANOVA). The caspase 1including pro and cleaved forms was 
significantly increased in LPS+SAA (11-58) compared to control group 
(p<0.05, One-way ANOVA).
Conclusion: SAA in placenta participates the mechanisms of preterm birth 
exposed to intrauterine inflammation. Truncated form of SAA (11-58) 
exhibited pro-inflammatory activitiy in placenta, during IU inflammation, 
resulting in increased preterm birth and decreased pup survival.

T-127
Key Regulatory Drivers of Human Extravillous Trophoblast 
Differentiation and Maturation. Robert Morey†, Omar Farah, 
Daniela Requena Gibert, Francesca Soncin, Louise C Laurent, Mana 
M Parast∗. University of California San Diego, La Jolla, CA, United 
States.
Introduction: Abnormal extravillous trophoblast (EVT) differentiation 
and function are implicated in the etiology of various pregnancy 
complications, but the underlying molecular mechanisms are poorly 
understood. Here, we aimed to build gene regulatory networks (GRNs) 
to identify transcription factors (TFs) regulating key EVT differentiation 
and maturation processes, specifically polyploidization and senescence.
Methods: RNA-seq was performed on EGFR+ cytotrophoblast (CTB) 
and HLA-G+ EVT from 10 first trimester (1st tri: 10-14 week) and 6 term 
placentas. Differential expression analysis (DEA) was used to reveal 
genes with potential roles in EVT differentiation and maturation. GRNs 
were constructed using publicly available sources of gene interaction data 
to predict relationships between the differentially expressed genes. The 
genome-wide polyploidization state of three sets of term CTB, EVT, and 
umbilical cord-derived mesenchymal stem cells (MSC) was determined 
using flow cytometry, single-cell CNV profiling, and fluorescence in situ 
hybridization (FISH).
Results: When compared to gestational age-matched CTB, DEA of 1st 
tri EVT identified several expected pathways, including hypoxia/HIF-1 
and extracellular matrix remodeling pathways (Adj p-value < 0.01). DEA 
between 1st tri and term EVT showed enrichment in pathways involved 
in cell cycle and cellular senescence (Adj p-value < 0.01). Network 
analysis of differentially expressed TFs and target genes between 1st tri 
CTB and EVT, and between 1st tri and term EVT, identified both TFs that 
have been previously shown to play a role in CTB to EVT differentiation 
(TP63, ASCL2, ARNT2) and novel transcriptional regulators (E2F7, 
BRCA1), which may play roles in the induction of cellular senescence 
in EVT. Flow cytometry, FISH, and single-cell CNV profiling of term 
EVT showed most of these cells to be tetraploid, compared to ~20% of 
term CTB and MSC (p<0.01).
Conclusion: DEA and GRN analysis of 1st tri and term EVT revealed both 
known and novel TFs important for EVT differentiation and maturation. 
Moreover, our genomic evaluation of term EVT extends findings of 
a recent report that showed that the vast majority of 1st tri EVT were 
tetraploid and suggests a link between cellular senescence and genome-
wide polyploidization.

T-128
ASCL2 Reciprocally Controls Key Trophoblast Lineage Decisions 
During Hemochorial Placenta Development. Kaela M Varberg†,1 
Regan L Scott†,1 Masanaga Muto†,1 Khursheed Iqbal,1 Keisuke 
Kozai†,1 Elin Grundberg,2 Michael J Soares∗.1 1The University of 
Kansas Medical Center, Kansas City, KS, United States; 2Children’s 
Mercy, Kansas City, MO, United States.
Introduction: The invasive trophoblast cell lineage is critical to spiral 
artery remodeling and placentation. Insufficient trophoblast invasion, and 
subsequent vascular remodeling, can lead to pregnancy disorders including 
preeclampsia, preterm birth, and intrauterine growth restriction. Previous 
studies in the mouse identified Achaete-scute family bHLH transcription 
factor 2 (ASCL2) as essential to placental development, specifically 
junctional zone morphogenesis. We hypothesized that ASCL2 is a critical 
and conserved regulator of invasive trophoblast lineage development.
Methods: The rat possesses deep intrauterine trophoblast invasion and 
spiral artery remodeling similar to human placentation. Single cell RNA- 
and ATAC-seq analyses were performed on tissue obtained from wild type 
rat maternal-fetal interface to investigate the involvement of ASCL2 in the 
invasive trophoblast cell lineage. To test our hypothesis, we established 
an Ascl2 mutant rat model using CRISPR/Cas9 genome editing and 
investigated invasive/extravillous trophoblast (EVT) cell differentiation 
using a human trophoblast stem (TS) cell model system. Basic fertility 
assessments were performed to characterize the Ascl2 mutant rat. ASCL2 
was knocked down in TS cells using lentiviral-mediated shRNA delivery. 
RNA-seq analysis and qRT-PCR validation were performed on control-
treated and ASCL2-depleted trophoblast cells.
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Results: Ascl2 transcript and binding motifs were specifically and 
robustly enriched in invasive trophoblast at the maternal-fetal interface 
in the rat. Ascl2(+/-) x Ascl2(+/-) breeding generated 54% wild type, 46% 
heterozygous, and zero null live pups. Ascl2 nulls died between gestation 
days 11.5-12.5 and exhibited disruptions in placentation. Rat Ascl2 is 
paternally imprinted. Ascl2(+/-) females mated to Ascl2(+/+) males resulted in 
approximately 50% prenatal lethality, which was not observed in offspring 
generated from paternal mutant transmission. Differentiation of human TS 
cells into EVT cells resulted in significant upregulation of ASCL2. ASCL2 
knock down impaired EVT cell differentiation as indicated by altered cell 
morphology and gene expression profiles. ASCL2-depleted trophoblast 
cells exhibited downregulation of EVT cell-associated transcripts and 
upregulation of syncytiotrophoblast-associated transcripts.
Conclusion: ASCL2 possesses a key regulatory function in trophoblast 
development by promoting EVT cell differentiation, while concurrently 
suppressing syncytiotrophoblast differentiation. Future investigations 
will seek to determine the position of ASCL2 in the regulatory hierarchy 
controlling placentation.

T-129
Zika Virus Vertical Transmission Dynamics in the Pregnant 
Rhesus Macaque. Michelle Koenig†, Ann Mitzey, Megan Murphy, 
Taylor Treadway†, Heather Simmons, Andres Mejia, Andrea Weiler, 
Mason Bliss, Sierra Rybarczyk, Thomas Friedrich, David O’Connor, 
Emma Mohr, Thaddeus Golos∗. University of Wisconsin-Madison, 
Madison, WI, United States.
Introduction: In utero Zika virus (ZIKV) exposure is associated with 
malformations in the fetal brain and visual system, fetal demise and 
pregnancy loss. Human placental studies confirm ZIKV infection, however 
little is known about the time course of vertical transmission or maternal-
fetal interface (MFI) responses. We used pregnant rhesus macaques to 
investigate the timing and pathways of vertical ZIKV transmission.
Methods: We subcutaneously inoculated 11 rhesus macaques during 
the first trimester of pregnancy (~GD45) with 104 PFU of a Puerto 
Rican isolate of ZIKV (ZIKV-PRVABC59). 5 controls received saline 
inoculation. Maternal viremia was monitored and maternal-fetal interface, 
fetal, and selected maternal tissues were surgically collected at 7 (n=2), 
14 (n=4) or 28-30 (n=5) days post-inoculation. Tissues were examined 
for histopathology and viral load was measured by qRT-PCR.
Results: All inoculated animals had maternal viremia within 1-3 days of 
inoculation which was sustained until the day of fetectomy at 7 and 14 
days post inoculation (dpi). No animals had fetal demise after inoculation. 
Upon scheduled fetectomy, 2 dams had continued viremia 48 hours 
and 2 animals had positive viremia up to 96 hours after removal of the 
conceptus. Three animals had no viremia once the fetoplacental unit was 
removed. In the 30 dpi cohort, 4 of 5 animals cleared viremia by 25 dpi. 
In 2 animals with tissues collected at 7 dpi, only one placental biopsy was 
positive for vRNA. At 14 dpi, 3 of 4 animals had positive MFI tissues 
(placental bed, decidua, placenta, fetal membranes, or chorionic plate) and 
one fetal sample (CSF) had positive vRNA. At 28-30 dpi, 2 of 5 animals 
had positive MFI tissues (chorionic plate, placenta, decidua), and there 
was one positive fetal brain specimen. Initial review of MFI histology 
revealed no clear difference between ZIKV infected pregnancies and 
matched controls. However, hemorrhage within fetal skeletal muscle, 
skin, and placental villi was noted in two of the 14 dpi fetuses but not in 
gestation age-matched controls.
Conclusion: Although vertical ZIKV transmission is well-documented, 
the timeline and mechanism of viral infection of the fetus are unknown. 
We identified one ZIKV vRNA+ fetal tissue each at 14dpi and 30dpi, 
suggesting that virus does not access the fetal compartment until after 
7dpi. ZIKV attack of the MFI starts by 7dpi (1 of 2 animals positive), was 
increased at ~14dpi (3 of 4 animals positive), and is not increased at 30dpi 
(2 of 5 animals positive), suggesting that there is a permissive window 
for transmission 1-2 weeks after maternal infection. Future studies will 
assess the impact of gestational age at inoculation on viral passage into 
the MFI and fetus, and the rate of vertical transmission with genetically 
diverse viral isolates.

T-130
Critically Short Telomeres Increase in Placental Tissue Across the 
Third Trimester in Human Pregnancy. Paula Edelson†,1 Michala 
Sawyer,1 Jasmine Lee,1 Kathryn Gray,2 David Cantonwine,2 Thomas 
McElrath,2 Mark Phillippe∗.1 1Massachusetts General Hospital, 
Boston, MA, United States; 2Brigham and Women’s Hospital, Boston, 
MA, United States.
Introduction: Progressive telomere shortening in human gestational 
tissue has been proposed as a mechanism underlying the initiation of 
parturition. The increase of critically short telomeres, as opposed to 
average telomere length shortening, has been hypothesized to initiate 
proinflammatory signaling ultimately leading to labor. While an increase 
in critically short telomeres with increasing gestational age has been 
observed in the gestational tissues of mice, this phenomenon has not yet 
been demonstrated in humans. We aimed to compare the relative quantity 
of critically short telomeres (500 bp, 1 kb and 3 kb lengths) in placenta 
between preterm (<37 weeks) and term (>39 weeks) human pregnancies. 
Methods: Placental tissue was collected from singleton pregnancies 
immediately following scheduled cesarean delivery (no labor). 
Placental tissue was collected using a standardized biopsy technique and 
immediately frozen and stored. Measurement of critically short telomeres 
(500 bp, 1 kb and 3 kb) was performed using a real-time quantitative 
polymerase chain reaction (qPCR) adaptation of the telomere restriction 
fragment technique. Statistical analysis of relative telomere lengths and 
quantification of short telomeres was performed using the Pfaffl method 
and Mann-Whitney Rank Sum.
Results: Placental tissue was analyzed from 64 term pregnancies and 11 
preterm pregnancies. The mean gestational ages at delivery were 39.3 
and 36.3 weeks for term and preterm, respectively. For 500 bp and 3 kb 
telomere fragments, the relative quantities were significantly increased 
in term as compared to preterm placentas. There was a similar, but non-
significant, trend in the relative increase in the quantity of 1 kb telomeres 
between groups.
Conclusion: In human placenta, the quantity of critically short telomeres 
is significantly higher in the term as compared to the preterm group for 
both the 500 bp and 3 kb fragments. Further characterization of telomeres 
and the relative quantity of short telomeres in human pregnancy could 
have major implications for understanding the etiology of preterm birth 
and the biologic clock that determines the onset of parturition.

T-131
Genetic Sex Underlies Patterns of DNA Methylation in the Human 
Placenta. Amy M Inkster†,1 Victor Yuan†,1 Chaini Konwar†,1 Allison 
M Matthews∗,1 Carolyn J Brown∗,2 Wendy P Robinson∗.1 1BC 
Children’s Hospital Research Institute; University of British Columbia, 
Vancouver, BC, Canada; 2University of British Columbia, Vancouver, 
BC, Canada.
Introduction: Male and female fetuses experience different patterns 
of development throughout gestation and different risks of perinatal 
complications. For example, males more often experience preterm birth 
and fetal growth restriction. The placenta, the organ critical for facilitating 
prenatal development, harbours the same sex chromosome complement 
as the baby, and sex-specific placental function likely mediates a large 
portion of sex differences in fetal growth and development. While fetal 
sex is corrected for in many epigenetic investigations of the placenta, few 
studies have rigorously examined how the human placental epigenome 
varies by sex.
We hypothesize that sex differences in autosomal DNA methylation 
(DNAme) signatures exist in the human placenta, and can help explain 
sex differences in placental function.
Methods: To determine sex-specific patterns of autosomal DNAme in 
term placentas, we filtered and normalized Illumina 450K DNAme array 
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data from 8 public datasets (n = 341, 51% female). Via linear modelling 
accounting for gestational age and ethnicity, CpG sites were identified 
as differentially methylated (DM) by sex at a threshold of >10% DM 
and false discovery rate <0.05. DM at autosomal loci was replicated in 
two independent datasets (n=116, 47% female). DM sites were further 
investigated by gene ontology analysis.
Results: DM by sex was identified at 166/324,104 autosomal CpG sites 
tested (>10% DM, FDR<0.05). Of DM sites, 90% replicated in 116 
independent samples. The majority of DM loci (154/166 sites) were more 
highly methylated in samples from male placentas, and DM loci showed 
no enrichment for any particular chromosome or genomic feature as 
compared to the distribution of all autosomal loci tested. Many DM sites 
were in genes associated with sex-specific pregnancy complications, such 
as ZNF300, dysregulated in preeclampsia and fetal growth restriction, and 
SPON1, implicated in preeclampsia; in independent data we identified that 
sex-specific DNAme in ZNF300 was also present in the first trimester, 
suggesting a stronger influence of sex chromosome complement than of 
fetal sex hormones. To follow-up these results, DM at 3-5 autosomal sites 
will be further verified by pyrosequencing, and DM at X-chromosomal 
loci will be investigated.
Conclusion: The patterns of sex-specific autosomal DNAme detected 
are robust and suggest an important role for genetic sex in perinatal sex 
differences. Investigating how male and female fetuses differ throughout 
gestation promises to illuminate our understanding of how and why fetal 
sex comes into play in adverse perinatal outcomes, and may provide 
insight into possible future interventions or clinical practices to improve 
health outcomes in a sex-specific manner.

T-132
Maternal Administration of Nanoparticle-Based N-Acetyl-L-
Cysteine Alleviates the Immune Response of Hofbauer Cells 
Exposed to Intrauterine Inflammation. Quan Na†, Jun Lei∗, 
Chudnovets Anna†, Boyer Theresa†, Liu Jin†, Lee Ji Yeon∗, Dong 
Jie†, Burd Irina∗. Integrated Research Center for Fetal Medicine, 
Department of Gynecology and Obstetrics, Johns Hopkins University 
School of Medicine., Baltimore, MD, United States.
Introduction: Preterm birth is a risk factor for adverse neurological 
outcomes. Hofbauer cells (HBCs) are fetal placental macrophages critical 
for the protection of the fetus against maternal inflammation. HBCs may 
possess pro-inflammatory (M1) or anti-inflammatory (M2) phenotypes. 
We investigated the effect of nanoparticle-based, dendrimer-N-acetyl-
L-cysteine (DNAC), an investigational drug for prematurity-related 
morbidity, on HBCs response to lipopolysaccharide (LPS) induced 
inflammation in a mouse model of intrauterine inflammation.
Methods: At embryonic (E) day 17, pregnant CD-1 dams received an 
intrauterine injection with 100 μl LPS (n=12) or 100 μl of PBS (n=12). 
DNAC was injected intraperitoneally one hour after surgery. Flow 
cytometry and immunohistochemistry (IHC) were used to quantify HBCs, 
evaluate their phenotype, and detect markers of M1 and M2 macrophages 
in the placenta, at 3 hours post injection (hpi) and 6 hpi. qRT-PCR was 
performed to characterize placental cytokines. Standard statistical analyses 
were employed.
Results: At 3 hpi of LPS, DNAC treatment did not attenuate the increased 
number of HBCs or affect the M1/M2 ratio. At 6 hpi of LPS, DNAC 
treatment significantly decreased the ratio of M1/M2 HBCs in the placenta 
(p<0.05), with M1 HBCs decreasing (p<0.05) and M2 HBCs increasing 
(p<0.05) (Fig. 1). IHC validated the decreased M1/M2 ratio. qRT-PCR 
showed macrophage relative pro-inflammation cytokines, IL-1β and IL-
1α, increased significantly (p<0.05), while the anti-inflammation cytokine, 
IL-10, decreased significantly at 3 hpi of LPS. Both of these changes were 
alleviated by DNAC treatment (p<0.05).
Conclusion: Our study provides evidence for the role of HBCs in the 
maternal-fetal interface during intrauterine inflammation and further 
supports the efficacy of DNAC in preventing prematurity-related 
outcomes.

T-133
The Expression and Activity of RAS Enzymes (ACE,ACE2 and 
NEP) in Syncytiotrophoblast Cells: Does ACE2 Contribute to 
Syncytialisation? Sonia Tamanna†, Saije Morosin, Sarah J. Delforce, 
Kym Rae, Dirk Van Helden, Eugenie R. Lumbers, Kirsty G. Pringle∗. 
The The University of Newcastle, Australia, Newcastle,, Australia.
Introduction: Placental syncytiotrophoblast cells (STB) form the outer 
multinucleated syncytium of the placental villi in a process known as 
syncytialisation, which is essential for successful human pregnancy. The 
placenta has its own renin-angiotensin system which is known to influence 
placental function. The placental RAS is involved in trophoblast invasion, 
angiogenesis and blood flow. Dysregulation of the local RAS may involve 
pregnancy complications such as preeclampsia. However, the functional 
role(s) of the placental RAS are not well established. Therefore, we 
measured the expression and activity of RAS enzymes in STB to determine 
whether ACE2 plays a role in syncytialisation.
Methods: We used a forskolin-induced model of trophoblast 
syncytialisation in a human choriocarcinoma cell line (BeWo) and primary 
human trophoblast cells isolated from healthy term placenta (39-40 weeks 
of gestation). Once isolated, cells were cultured for 24, 48 or 72 hours. 
After incubation, cell lysates and supernatant were collected to determine 
mRNA and proteins levels and/or the activity of ACE2, ACE, and NEP 
using quantitative real-time polymerase chain reaction (qPCR), western 
blotting (WB), ELISA and a quenched fluorescent substrate-based method 
(QFS method). To assess syncytialisation, levels of E-cadherin and hCG 
were measured by WB and ELISA, respectively.
Results: hCG levels were increased in BeWo cells as well as in primary 
trophoblast cells (p<0.001) and E-cadherin levels were decreased 
(p<0.005), showing that syncytialisation had occurred in both cell lines. 
Expression of ACE2 mRNA and protein levels/activity was higher 
in BeWo cells after syncytialisation (p<0.05) whereas ACE mRNA 
expression and activity were decreased (P< 0.01); NEP mRNA expression 
was not affected. On the other hand, ACE2 protein levels and activity in 
primary trophoblasts tended to decline with syncytialisation, although not 
significantly (P>0.05). We found that both forskolin-treated BeWo cells 
and spontaneously syncytialised primary trophoblast cells secrete sACE2.
Conclusion: Increased ACE2 levels and activity and decreased ACE levels 
and activity in syncytiotrophoblast could result in an increased Ang-(1-
7)/Ang II ratio. This may play a potent role in activating the vasodilator 
RAS pathway in pregnancy and protect against pregnancy complications 
such as preeclampsia. Although ACE2 does not play a direct role in 
syncytialisation in primary trophoblast, these cells, which are in direct 
contact with maternal blood, secrete ACE2 and therefore could contribute 
to the maintenance of maternal blood pressure during pregnancy. 
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T-134
Placental Origin of Circulating Maternal Angiogenic Factors. F 
Gaccioli, DS Charnock-Jones, GCS Smith∗. University of Cambridge, 
Cambridge, United Kingdom.
Introduction: The placenta contributes to the maternal circulating levels 
of soluble fms-like tyrosine kinase 1 (sFlt-1) and placental growth factor 
(PlGF), which are altered in preeclampsia (PE) and fetal growth restriction 
(FGR) resulting in an increased serum sFlt-1:PlGF ratio at term. We 
hypothesized that increased placental Flt-1 and decreased PlGF contribute 
to the altered maternal sFlt-1:PlGF ratio in pregnancies with PE and FGR.
Methods: We selected 82 PE cases (ACOG definition), 40 normotensive 
FGR cases (BW<5th centile) and 122 matched healthy controls in our 
prospective cohort of 4,512 first pregnancies. An independent cohort of 
control, small for gestational age (SGA, BW<10th centile) and severe 
FGR (BW<10th centile and ≥1 of the top decile of uterine and/or umbilical 
Doppler and the bottom decile of abdominal circumference growth 
velocity) samples were also investigated to assess Flt-1 and PlGF levels 
in constitutively and pathologically small infants (n=50/group). Placental 
mRNA and protein levels were studied by RNA-seq (single read, 125bp) 
and ELISA assays (R&D Systems), respectively. Maternal serum sFlt-1 
and PlGF were measured at 36wkGA using the electrochemiluminescence 
immunoassay platform Cobas e411 (Roche).
Results: Linear regression analyses revealed a strong correlation between 
mRNA and placental protein levels for both Flt-1 and PlGF (P<0.0001). 
Placental and circulating PlGF correlated well in both PE and FGR 
cohorts, but the correlation between placental and circulating Flt-1 was 
significant only in the PE cohort (all P<0.05). Consistent with the maternal 
serum levels, placental PlGF protein was decreased and Flt-1 increased 
in PE compared to control samples (P<0.001), resulting in an increased 
placental Flt-1:PlGF ratio. Unlike in maternal serum, placental proteins 
and the Flt-1:PlGF ratio did not differ between FGR cases and controls. 
Upon stratification of constitutively and pathologically small infants, 
placental Flt-1:PlGF ratio was increased in the severe FGR cases compared 
to the controls (P=0.01), consistent with maternal serum measurements.
Conclusion: In PE altered placental Flt-1 and PlGF production contributes 
to the increased sFlt-1:PlGF ratio in the maternal serum. In FGR placental 
Flt-1 was not altered despite higher circulating levels in the maternal 
serum, suggesting differential regulation of placental Flt-1 production and 
release in FGR. Our data indicate that different mechanisms contribute to 
the maternal sFlt-1:PlGF ratio in PE and FGR.

T-135
Modelling Placenta Mediated Diseases with Supervised Machine 
Learning. Anika Mukherjee†,1 Sina Salsabili†,2 Adrian D C Chan†∗,2 
Michal Leckie†,1 David Grynspan∗,3 Shannon Bainbridge∗.1 
1University of Ottawa, Ottawa, ON, Canada; 2Carleton University, 
Ottawa, ON, Canada; 3Children’s Hospital of Eastern Ontario,, 
Ottawa, ON, Canada.
Introduction: Placenta mediated disease (PMD) impacts up to 20% 
of pregnancies and is a leading cause of maternal and fetal morbidity 
and mortality. Underlying placental dysfunction is at the heart of most 
common obstetrical complications, including preeclampsia (PE), fetal 
growth restriction (FGR). Clinical histopathology can shed light on the 
underlying pathophysiology of PMDs and accelerate the discovery of new 
therapeutic targets for intervention. However, findings of histopathology 
examinations can be highly variable across individuals and institutions, 
attributed primarily to a historical lack of diagnostic standardization in this 
field and the high degree of sub-speciality training required to effectively 
complete these exams. The application of computer-aided diagnosis to 
this field could significantly improve the clinical utility of this diagnostic 
modality. In the current proof-of-principal study, supervised machine 
learning models are applied to placenta histopathology specimens from 
healthy control and PE pregnancies, to automate the recognition of distinct 
placental morphological features and the presence of PMD.
Methods: Three supervised machine learning models were trained on 148 
digital images of placenta histopathology specimens from patients with 
PE (N=79) and healthy controls (N=69). The approaches tested varied 
in degree of user-input, ranging from semi-automated to fully integrated 
approaches, and included: 1) supervised machine learning on manually 

extracted features of biological relevance (i.e. chorionic villi size and 
density); 2) supervised machine learning on automatically extracted 
spatial and textural features in the images; and 3) supervised hierarchical 
feature learning (deep learning). Machine learning performance metrics 
were evaluated and compared across all three models tested, including 
precision, recall and F1 score.
Results: Two of the three supervised machine learning models tested 
(approaches #1-2) demonstrated success in the classification of cases vs 
controls, with a maximum accuracy of 76% achieved using the automated 
extraction of spatial and textural features. Surprisingly, the highly robust 
deep learning model tested demonstrated the weakest classification 
performance on this dataset, correctly classifying only one half of the 
cases and controls collectively.
Conclusion: The current study is an encouraging first attempt at applying 
machine learning tools to model the visual appearance of the placenta in 
pregnancies with PE. Given the moderate success achieved with these 
early models, there is considerable enthusiasm that machine learning will 
be a viable approach to automate aspects of clinical placenta pathology 
moving forward.

T-136
RNAseq of Placental/Mesenchymal Stem Cells From Normal 
and Preeclamptic Pregnancies: The Aspirin Effect. Matthew P 
Romagano†, Yahaira Naaldijk, Markos El-Far†, Sri Harika Pamarthi, 
Lauren S Sherman†, Shauna F Williams∗, Pranela Rameshwar∗. 
Rutgers New Jersey Medical School, Newark, NJ, United States.
Introduction: Mesenchymal stem cells (MSC) isolated from placentas 
of pregnancies complicated by preeclampsia (PE) demonstrate pro-
inflammatory and anti-angiogenic properties, and have been implicated as 
a potential etiology in the pathogenesis of PE. The mechanism by which 
daily low-dose aspirin reduces the risk of PE is still under investigation. 
Aspirin has an inhibitory effect on cell cycle in non-placental MSC. 
We tested the hypothesis that aspirin influences the cell cycle of MSC 
isolated from placentas in pregnancies complicated by PE relative to 
healthy pregnancies.
Methods: MSC isolated from the chorionic membrane of term placentas 
(n=6) in the setting of normal pregnancy (MSC-N) and preeclampsia 
(MSC-PE) were treated with 1mM aspirin for 24 and 48 hours or vehicle 
(ethanol). RNA isolation and sequencing (RNAseq) were performed, 
and data was analyzed. Cell cycle analysis with propidium iodide, 
immunohistochemistry staining for H2AX and Ki-67, and Western Blot 
analysis for p53, phospho-p53 (p-p53), cyclin D and Cdk4 were performed 
for validation.
Results: RNAseq data demonstrated highly significant upregulation of 
genes associated with cell cycle control, specifically the G1/S and G2/M 
checkpoints when comparing aspirin-treated with untreated MSC-PE. 
There was upregulation in the p53 pathway and downregulation in E2F 
targets in the aspirin-treated group. Untreated MSC-N demonstrated a 
significant subset of gene expression that was similar to aspirin-treated 
MSC-PE (Fig1a). Cell cycle analysis by flow cytometry demonstrated 
an increased proportion of cells in G1 with a decrease in G2/M and no 
change in S phase when MSC-PE were treated with aspirin. Findings 
were similar in treated MSC-N but the proportion in S phase increased. 
Immunohistochemistry demonstrated a decrease in proliferation identified 
by Ki-67 when MSC-PE were treated with aspirin (Fig1b and 1c). Western 
Blot demonstrated an increase in p-p53 with increasing duration of aspirin 
treatment in MSC-PE, but not in MSC-N. Cdk4 decreased with aspirin 
treatment in both populations.
Conclusion: Aspirin appears to inhibit cell cycle progression in MSC 
via the p53 and E2F pathways. In women at high risk of developing PE, 
aspirin may act may act by inhibiting the proliferation of abnormal MSC.
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T-137
Initial Validation of Placental Immune Imaging, a Magnetic 
Resonance Imaging-Based Method. Wenjie Wu†,1 Zhexian Sun,1 
Wenxu Qi,1 Zulfia Kisrieva-Ware,1 Xiao Ma,1 Hui Wang,1 Zichao Wen,1 
Qing Wang,1 Nanbert Zhong,2 Ian S Hagemann,1 Alison G Cahill,3 
Yong Wang∗.1 1Washington University School of Medicine, St. Louis, 
MO, United States; 2New York State Institute for Basic Research 
in Developmental Disabilities, Staten Island, NY, United States; 
3University of Texas at Austin, Austin, TX, United States.
Introduction: Placental Immune Imaging (PII) is an approach to 
noninvasively quantify the spatial distribution of inflammation in the 
human placenta. PII uses diffusion basis spectrum imaging, an advanced 
MRI method that is validated to image brain inflammation in multiple 
sclerosis and Alzheimer’s disease. We used ex vivo MRI of human 
placental tissue to test the hypothesis that the PII-derived restricted 
isotropic diffusion fraction correlates with histologically assessed 
cellularity.
Methods: Five placentas from uncomplicated deliveries were stored at 
4 °C for up to 24 hours. A specimen (1 × 1 cm × placental thickness) 
from each placenta was imaged with a Varian 11.7T MRI, using spin-
echo sequence with 21-direction diffusion encoding (max b = 2700 s/
mm2, voxel = 0.25 × 0.25 × 1 mm). Then, the tissue was cut in half in 
the sagittal plane and fixed in 10% neutral-buffered formalin. One half 
of each tissue was embedded in paraffin and sectioned (5 µm). Sections 
were stained with hematoxylin & eosin (H&E), and brightfield images 
were digitized at 20× magnification. The H&E images were registered 
to the corresponding MR images and converted to cellularity maps by 
segmenting hematoxylin staining and calculating its percentage per unit 
area. We used in-house PII software to estimate cellularity in the MR 
images by computing the restricted isotropic diffusion fraction (isotropic 
diffusion spectrum ≤ 3×10-4 mm2/s) in each image voxel.
Results: In a representative placental tissue, the dashed circles indicate a 
high density of hematoxylin-stained nuclei (Fig.1A), high positive stain 
fractions (Fig.1B), and high restricted diffusion fractions (Fig.1C) in the 
same region. In a villous region (bolded box), 50 evenly spaced regions 
of interest (ROIs, dashed boxes, 2 × 2 mm) were drawn in the H&E- and 
PII-derived cellularity maps. A Spearman correlation plot revealed that 
the mean PII- and histologically derived cellularity fractions in each ROI 
correlated with one another (R = 0.51, P < 0.0002).
Conclusion: The PII-derived restricted isotropic diffusion fraction 
significantly correlates with histology-measured cellularity in human 
placental villi. Further work aims to confirm that these covariates represent 
inflammation and correlate with clinical parameters.

T-138
Downregulation of MiR-126 Expression Contributes to Increased 
Inflammatory Response in Placental Trophoblasts in Preeclampsia. 
Xiaodan Chu†, Yang Gu, Wenji Sheng, David F. Lewis, Danielle 
Cooper, Charles E. McCathran, Yuping Wang∗. LSUHSC-S, 
Shreveport, LA, United States.
Introduction: miRNAs play an important role in regulating trophoblast 
function and placental development. The purpose of this study was to 
determine if miR-126, an endothelial specific miRNA, is expressed in 
placental trophoblasts (TCs) and to test our hypothesis that altered miR-
126 expression is present in placental TCs in preeclampsia (PE). Effects of 
miR-126 on TC cytokine IL-6 and TNFα production were also determined.
Methods: Placentas were obtained immediately after delivery from 
15 normal and 13 PE pregnancies. Villous tissue pieces were fixed 
with formalin and embedded in paraffin. miR-126-3p expression was 
examined by in situ hybridization in paraffin-embedded tissue sections. 
U6 expression was determined and served as positive miRNA expression 
control. TCs were isolated by trypsin digestion, purified by Percoll 
gradient centrifugation, and incubated with DMEM supplemented with 
10%FBS and antibiotics. Medium was collected after 3 days of culture 
and TC production of cytokine IL-6 and TNFα was measured by ELISA. 
To determine if reduced miR-126 expression contributes to increased 
inflammatory cytokine production by PE TCs, primary isolated TCs were 
transfected with miR-126 precursor (pre-mir-126). miR-126-3p expression 
was determined by RT-PCR and production of IL-6 and TNFα were 
measured. Data are expressed as mean ± SE and analyzed by student t-test 
or paired t-test. A probability level <0.05 was set as statistically significant.
Results: 1) miR-126-3p expression was strongly expressed in 
syncytiotrophoblasts and villous endothelial cells in normal placentas. 
miR-126-3p expression was markedly reduced in syncytiotrophoblasts 
from PE placentas; 2) TCs from PE placentas produced significantly more 
IL-6 and TNFα than TCs from normal placentas (IL-6: 5.52±2.03 vs. 
1.66±0.34 ng/ml/1x106cells, p<0.05; TNFα: 35.15±16.08 vs. 9.93±1.62 
pg/ml/1x106cells, p<0.05); 3) miR-126-3p expression was significantly 
increased (p<0.05) and IL-6 and TNFα production were significantly 
reduced (p<0.05) in TCs transfected with pre-mir-126 compared to 
control TCs.
Conclusion: miR-126 is expressed in placental TCs. Reduced miR-126-
3p expression is associated with increased IL-6 and TNFα production 
by placental TCs in PE. Increase miR-126-3p expression suppresses 
IL-6 and TNFα production. miR-126 exerts anti-inflammatory activity 
in placental TCs.
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T-139
Periconceptional High Maternal Homocysteine Levels are 
Negatively Associated with Placental Growth Trajectories. Jeff rey 
Hoek†, Sam Schoenmakers∗, Bianca Ringelberg†, Igna F. Reijnders†, 
Sten P. Willemsen∗, Annemarie G.M.G.J. Mulders∗, Yolanda B. de 
Rijke∗, Régine P.M. Steegers-Theunissen∗. ErasmusMC, Rotterdam, 
Netherlands.
Introduction: Periconceptional maternal hyperhomocysteinemia is 
associated with placenta-related pregnancy complications, such as 
preeclampsia and babies born small for gestational age. The development 
of the placenta starts during the fi rst trimester and also depends on paternal 
factors. Therefore, the aim of this study is to investigate associations 
between periconceptional maternal and paternal total homocysteine 
(tHcy) levels and non-invasive markers of placental growth trajectories 
in spontaneous pregnancies and pregnancies conceived after in vitro 
fertilization (IVF) with or without intracytoplasmic sperm injection (ICSI) 
in the fi rst trimester of pregnancy.
Methods: In the explorative Virtual Placenta study, embedded in the 
Rotterdam Periconception cohort, a total of 190 women with a singleton 
pregnancy were selected, of whom 109 conceived spontaneously and 
81 conceived after IVF/ICSI treatment. At enrolment before 10 weeks 
gestational age, parental blood samples were taken for determination of 
tHcy levels. The non-invasive placental markers consisted of Placenta 
Volume (PV) and Placenta Vascular Volume (PVV), measured on serial 
transvaginal three-dimensional ultrasound at 7, 9 and 11 weeks of 
gestation. Associations between tHcy and placental growth were identifi ed 
using linear mixed models. A validation analysis of the associations with 
PVs was performed in the Rotterdam Periconception cohort, comprising 
662 women.
Results: In spontaneous pregnancies, we found no signifi cant associations 
between maternal tHcy and PV (β: -0.03 (95% CI: -0.10 to 0.04)) and 
PVV (β: 0.02 (95% CI: -0.05 to 0.09)). Maternal tHcy in the IVF/ICSI 
group was signifi cantly negative associated with PVV (β: -0.132 (95% 
CI: -0.235 to -0.029)). By using the 1st quartile (Q) of tHcy as reference, 
we found signifi cantly negative associations for PVV of the 3rd (β: -0.382 
(95% CI -0.741 to -0.023) and 4th quartile (β: -0.415 (95% CI -0.777 to 
-0.053). Validation analysis showed a signifi cantly negative association 
between PV and the maternal tHcy levels in the 3rd Q (β: -0.116 (95% CI 
-0.220 to -0.012) and 4th Q (β: -0.122 (95% CI -0.226 to -0.019), using 
the 1st Q as reference. No signifi cant associations were observed between 
paternal tHcy levels and placental growth.
Conclusion: Periconceptional high maternal tHcy levels are associated 
with smaller placental growth trajectories depicted as PV and PVV in the 
fi rst trimester of pregnancy. Since a high blood level of total homocysteine 
(tHcy) is a marker of excessive oxidative stress this might explain 
our results. The stronger negative associations with PVV in IVF/ICSI 
pregnancies underline the need for further investigation.

T-140
Long Chain Polyunsaturated Fatty Acid Transport in the 
Placenta of Normal Pregnancies. Caitlin MacGregor†,1 Linda 
M Ernst,1 Thomas Victor,1 Dhavamani Sugasini,2 Alice Wyrwicz,1

PN Venkatasubramanian,1 Roland Gastfi eld,1 Alex Choi,1 Papasani 
Subbaiah,2 Beth Plunkett∗.1 1Northshore University HealthSystem, 
Evanston, IL, United States; 2University of Illinois at Chicago, 
Chicago, IL, United States.
Introduction: Two long chain polyunsaturated fatty acids (LCPUFA), 
docosahexaenoic acid (DHA) and arachidonic acid (AA), are important for 
fetal development. Our objective was to evaluate DHA and AA transport 
by placental region in normal pregnancies.
Methods: Placentas of 6 normal term pregnancies delivered by cesarean 
were included for analysis. Villous and chorionic plate (CP) placental 
specimens were collected, rinsed in sterile saline 3 times to remove 
maternal blood and fl ash frozen in liquid nitrogen within 10 minutes 
of placental delivery. Placental specimens were later thawed and total 
lipids extracted. Gas chromatography mass spectroscopy (GC-MS) was 
performed on placental extracts and maternal and cord plasma. Percentiles 
of DHA and AA of total fatty acids (TFA) were calculated and compared 
by placental region. Immunohistochemistry for expression of MFSD2a 

(DHA transporter) and SLC27A4 (LCPUFA transporter) was performed 
on formalin fi xed paraffi  n embedded full thickness placental samples. 
Number of positive cells in villi and stroma of CP were counted and 
averaged over 10 high power fi elds (HPF).
Results: Maternal plasma DHA (% of TFA) was lower than fetal 
plasma (2.22±0.76 % vs 4.49±1.64%, respectively, p=0.045). Maternal 
plasma AA (% of TFA) was also lower than fetal plasma (5.64±0.64% 
vs 13.55±2.39%, respectively, p=0.041). DHA was lower compared to 
AA in both villi (3.34±2.16% vs 16.00±5.79%, respectively, p<0.001) 
and CP (2.48±1.91% vs 12.98±6.66%, respectively, p=0.004). DHA 
was comparable in villi and CP (3.34±2.16% vs 2.49±1.91, respectively, 
p=0.40). Similarly, AA was comparable in villi and CP (16.00±5.79% vs 
12.97±6.66%, respectively, p=0.30). However, expression of MFSD2a 
was signifi cantly higher in villi as compared to CP (132±14 cells/HPF vs 
41±11 cells/HPF, respectively, p<0.00001). Mean number of positive cells/
HPF for SLC27A4 did not diff er in villi compared to CP (22.95±16.56 
vs 11.48±6.26, respectively, p=0.14). MFSD2a expression compared to 
SLC27A4 is signifi cantly higher in villi and CP (Table 1).
Conclusion: DHA and AA are preferentially concentrated in fetal 
circulation of normal pregnancies. LCPUFA placental levels do not 
correlate with IHC expression of their respective transporters. These 
fi nding suggest a more complex relationship between maternal and fetal 
metabolism.

T-141
Fatty Acid Distribution in Placentas of Normal Pregnancies. Caitlin 
MacGregor†,1 Linda M Ernst,1 Thomas Victor,1 Dhavamani Sugasini,2

Alice Wyrwicz,1 PN Venkatasubramanian,1 Roland Gastfi eld,1

Alexandria Choi,1 Papasani Subbaiah,2 Beth Plunkett∗.1 1Northshore 
University HealthSystem, Evanston, IL, United States; 2University of 
Illinois at Chicago, Chicago, IL, United States.
Introduction: Our knowledge of fatty acid (FA) composition of the 
placenta by region is limited. FA are necessary for important metabolic 
processes and structural components of the developing fetus. We 
hypothesized that FA transfer would preferentially occur in the villi and 
would be lower in the chorionic plate. Our objective was to evaluate the 
distribution of FA using gas chromatography mass spectroscopy (GC-MS) 
in diff erent regions of the placenta in normal pregnancies.
Methods: Placentas of 6 normal term pregnancies delivered by cesarean 
section were included in the analysis. Chorionic plate, subchorionic villi, 
central villi and marginal villi placental specimens were collected, rinsed 
in sterile saline three times to remove maternal blood and fl ash frozen 
in liquid nitrogen within 10 minutes of placental delivery. Placental 
specimens were later thawed and total lipids extracted. GC-MS was 
performed on the total lipid extract and percentiles of saturated fatty acids 
(SFA), monounsaturated fatty acids (MUFA), and polyunsaturated fatty 
acids (PUFA) of total FA were calculated.
Results: SFA accounted for the largest proportion of FA across all 
placental areas (45.31±7.43%) with PUFA contributing 38.88±6.60% 
followed by MUFA contributing 14.74±3.68% (p<0.00001). SFA, MUFA 
and PUFA % of total FA did not vary by placental region (Table 1).
Conclusion: The distribution of fatty acids did not vary by placental 
region in normal pregnancies. Further research is needed to determine 
whether this distribution is maintained in abnormal placentas or other 
metabolic states.
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T-142
ADAM12 Elevation with the Progression of Pregnancy 
Corresponds with Placental Maturity. Katherine Leonard, 
Jennifer Damicis, Elisabeth Dornisch, Elizabeth Yohannes, Nicholas 
Ieronimakis. Madigan Army Medical Center, Tacoma, WA, United 
States.
Introduction: BACKGROUND: Signaling between maternal and fetal 
compartment is mediated by the placenta. Placental factors, proteins in 
particular, are released into the maternal blood and regulate fetal demand. 
A comprehensive characterization of maternal blood proteins and their 
origin remains lacking for normal and diseased pregnancies. Therefore 
we conducted a cross-sectional proteomic analysis of human maternal 
plasma and examined the generation of putative targets in the placenta.
Methods: METHODS: Maternal plasma from the 1st, 2nd, and 3rd trimesters 
of healthy pregnancies (n=12) was analyzed by shotgun proteomics. The 
most signifi cant protein elevated with the progression of pregnancy was 
selected for further examination. Term placentas from normal cesarean 
deliveries (n=5), were analyzed by gene expression and histology to 
corroborate protein origin. BeWo cells with and without the induction of 
cell fusion were used as reference for syncytial expression (Aghababaei 
M. et al. Cell Death Diff er. 2015).
Results: RESULTS: Proteomics revealed that ADAM12 was signifi cantly 
elevated with the progression of pregnancy. By the 3rd trimester, ADAM12 
was one of the most abundant proteins detected in maternal plasma. 
ADAM12 staining localized to the syncytia in human placentas and BeWo 
cells only after fusion. The expression of ADAM12 was signifi cantly 
greater in term placentas vs. BeWo cells at baseline and following fusion. 
This result corresponded with greater amounts of PLAP in term placentas 
vs. BeWo cells by western blot analysis.
Conclusion: CONCLUSION: ADAM12 is highly abundant in later stages 
of pregnancy. The comparison of tissue and BeWo cells suggests that 
ADAM12 originates from the placental syncytia. Levels of ADAM12 were 
also associated with PLAP, a protein expressed and secreted by mature 
syncytia. Given that ADAM12 is a disintegrin and metalloproteinase, its 
signifi cant rise at later stages of pregnancy suggest a role in the preparing 
for labor. Alternatively, ADAM12 corresponds with placental growth and 
plays a role in the homeostasis of healthy pregnancies. Further research is 
warranted to validate that ADAM12 is secreted by the placental syncytia 
into maternal blood and for elucidating its role in pregnancy.

T-143
Investigating the Transgenerational Eff ects of Maternal Obesity 
on Cytokine Activity. Melanie Maykin†,1 Corrie Miller†,1 Nicole 
Kurata†,1 Paula Benny†,2 Chelsea Saito-Reis†,2 Claire Kendal-
Wright∗,2 Kelly Yamasato∗,1 Men-Jean Lee∗.1 1University of Hawaii 
John A Burns School of Medicine, Honolulu, HI, United States; 
2Chaminade University of Honolulu, Honolulu, HI, United States.
Introduction: Maternal obesity is associated with the increased risks 
of gestational diabetes and preeclampsia. Obesity may also alter the 
fetal molecular microenvironment and predispose the fetus to similar 
diseases in adulthood, leading to the term, “Fetal origins of adult 
diseases”. Obesity is associated with an infl ammatory microenvironment, 
and cytokines can be classifi ed into two major categories; pro- and 
anti-infl ammatory molecules. We aimed to investigate the associations 
between maternal obesity and cytokine profi les in maternal and fetal blood 
microenvironments at term gestation.
Methods: Luminex 14-plex cytokine assays were performed on 87 
matched maternal-fetal blood samples from the Hawaiian Reproductive 
Biospecimen Repository, collected at > 37 weeks gestation. Obesity was 
defi ned as pre-pregnancy BMI > 30 kg/m2. Cytokines (IFNα2, IL-10, IL-
12(p40), IL-12(p70), IL-13, IL-1β, IL-4, IL-6, IL-8, IFNγ, IL-5, MCP-1, 
TNFα and VEGF) were measured using the Luminex 200 in paired sets 
of maternal and fetal blood samples from obese (n=45) and non-obese 
(n=42) women. Cytokine profi les were compared between obese and 
non-obese women via Student’s t-test and xPONENT 3.1 data analysis 
software was used with p<0.05 considered signifi cant.
Results: Obese mothers and their off spring exhibited lower cytokine 
levels as compared to non-obese mothers and their off spring, as shown 
in Figure 1. This fi nding was consistent across all the cytokines analyzed, 

except for MCP1, which showed a slight increase in cytokine level in 
obese maternal blood samples. Samples from obese mothers and babies 
both exhibited lower overall cytokine levels.
Conclusion: Our fi ndings suggest that maternal signals are transduced to 
the fetal microenvironment and involve cytokine activity. This study is 
the fi rst, to our knowledge, to link aberrant maternal cytokine expression 
to aberrant fetal cytokine expression in obese versus non-obese pregnant 
women, especially in a Native Hawaiian and Pacifi c Islander cohort.

T-144
Short-Chain Fatty Acids for the Prevention of Gestational 
Diabetes Mellitus. Caitlyn Nguyen-Ngo†,1,2 Rebecca Roy†,1,2 Ratana 
Lim,1,2 Martha Lappas∗.1,2 1The University of Melbourne, Melbourne, 
Australia; 2Mercy Hospital for Women, Melbourne, Australia.
Introduction: Gestational diabetes mellitus (GDM), which is 
characterised by maternal peripheral insulin resistance and infl ammation, 
aff ects up to 20% of all pregnancies. GDM is associated with signifi cant 
long-term maternal and fetal complications; unfortunately, there remains 
a lack of eff ective prevention therapies. Short-chain fatty acids (SCFAs), 
which are produced by bacterial fermentation of dietary fi bre in the gut, 
have been shown to reduce the risk of infl ammatory diseases, type 2 
diabetes and obesity. While no studies have examined SCFAs in the 
context of GDM, interestingly, a low fi bre diet is linked with an increased 
risk of GDM. Therefore, this study aimed to investigate the eff ects of the 
SCFAs butyrate and propionate on the expression of pro-infl ammatory 
mediators and insulin resistance associated with GDM.
Methods: Human placenta, visceral adipose tissue (VAT), subcutaneous 
adipose tissue (SAT) and skeletal muscle were obtained from normal 
pregnant women at time of term Caesarean section (n=6-8 patients/tissue). 
To assess the eff ect of SCFAs on infl ammation, placenta, SAT and VAT 
were treated with or without 5 mM butyrate or 10 mM propionate in the 
presence of 10 μg/ml LPS or 10 ng/ml TNF for up to 20 h. The mRNA 
and/or protein expression of pro-infl ammatory cytokines and chemokines 
were measured by RT-qPCR and ELISA; and the activation of MAPK 
proteins was assessed by Western blotting. To assess the eff ect of SCFAs 
on glucose uptake, skeletal muscle cells (myocytes) were isolated, 
diff erentiated and then treated with 5 mM butyrate or 10 mM propionate 
in the presence of 10 ng/ml TNF for 20 h. Insulin-stimulated glucose 
uptake was measured using fl uorescently labelled 2NBDG assay. Data 
was analysed using a repeated measures one way ANOVA where P<0.05 
was considered signifi cant.
Results: In placenta, VAT and SAT, treatment with butyrate or propionate 
signifi cantly suppressed LPS/TNF-induced expression and secretion 
of pro-infl ammatory cytokines (IL-1A, IL-1B, IL-6, GM-CSF), CCL 
chemokines (CCL2-4, CCL8) and CXCL chemokines (CXCL1, CXCL5, 
CXCL8, CXCL10). Mechanistically, butyrate and propionate inhibited 
activation of the MAPK proteins ERK1/2 and p38 MAPK. In diff erentiated 
skeletal muscle cells, butyrate, but not propionate, signifi cantly reversed 
the decrease in insulin-stimulated glucose uptake induced by TNF.
Conclusion: SCFAs decrease markers of infl ammation in placenta and 
adipose tissue and improve glucose uptake in skeletal muscle. Altogether, 
these data suggest that SCFAs may be novel therapeutics for the prevention 
of GDM. Future studies are necessary to investigate their effi  cacy in 
preventing the development of GDM in vivo.
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T-145
Investigating the Impact of Non-Steroidal Anti-Infl ammatories 
on Trophoblast Functions. Andreanna Burman†, Madeleine Wood†, 
Natalie DeWitt†, Seth Guller, Shannon D. Whirledge. Yale University, 
New Haven, CT, United States.
Introduction: Non-steroidal anti-infl ammatory (NSAID) drugs are 
commonly taken by women during pregnancy, and as over-the-counter 
medications, NSAID exposure is not regulated. While necessary to manage 
acute and chronic pain, the use of this class of drugs during pregnancy 
has been associated with elevated miscarriage risk and altered post-natal 
development, including long-term programming eff ects in the brain. There 
are limitations in the epidemiological studies showing an increased risk for 
autism spectrum disorder and other neurodevelopmental problems with 
NSAID use during pregnancy, and the underlying mechanism is not clear. 
One potential mechanistic link between NSAID use and poor pregnancy 
outcomes is early disruption to placental development leading to placental 
dysfunction. Aspirin has been well-characterized in terms of trophoblast 
functions, but the eff ect of other NSAIDS, such as acetaminophen, are 
unknown. Therefore, the objective of this study is to compare the eff ects 
of acetaminophen and aspirin on fi rst trimester trophoblast functions.
Methods: Human fi rst trimester trophoblast cells (HTR-8/SVneo) were 
evaluated in the presence of increasing concentrations (10uM-1mM) of 
acetaminophen or aspirin for: cell death by lactate dehydrogenase (LDH) 
assay, migration by scratch assay, and invasion by transwell Matrigel 
invasion assay. The concentrations of acetaminophen and aspirin were 
tested based on pharmacologic serum levels.
Results: At the concentrations tested, neither acetaminophen nor aspirin 
induced cell death, as determined by LDH release. Moreover, we found 
that 1mM acetaminophen signifi cantly reduced LDH release by 42% 
compared to vehicle treated HTR-8/SVneo cells. Both acetaminophen 
and aspirin enhanced trophoblast migration in a dose-dependent manner. 
At the highest concentration tested (1mM), acetaminophen improved 
migration by 9.2% and aspirin improved migration by 18.3% compared 
to vehicle. Interestingly, the combination of 10-fold lower acetaminophen 
and aspirin (100uM) synergistically enhanced migration by approximately 
15% compared to either treatment alone. While acetaminophen and 
aspirin improved markers of viability and migration, invasion assays 
demonstrated that these NSAIDs inhibited trophoblast invasion in a 
dose-dependent manner. Compared to vehicle treated HTR-8/SVneo cells, 
acetaminophen reduced the number of invading cells by over 65%, while 
aspirin treatment caused a comparable reduction.
Conclusion: These data demonstrate that NSAIDS have confl icting 
inhibitory and benefi cial eff ects on fi rst trimester trophoblast functions. 
This discovery suggests that further mechanistic studies are needed to 
understand safety of NSAID use and whether timing of exposure is a 
determinant of outcome.

T-146
Air Contrast of the Intervillous Space Enables Non-Disruptive 
µCT Analysis of Paraffi  n-Embedded Archival Placental Tissue. 
Nirav Barapatre†, Beate Aschauer, Cornelia Kampfer, Christoph 
Schmitz, Hans-Georg Frank∗. Chair of Neuroanatomy, LMU, Munich, 
Germany.
Introduction: The placental tissue samples are routinely conserved 
by fi xation through formaldehyde and embedded in paraffi  n wax for 
archiving. Currently, micro-CT measurements of paraffi  n embedded 
material with common desktop systems is limited by the poor tissue-
paraffi  n contrast. We present a novel procedure for contrast enhancement 
by selectively replacing wax by air in the intervillous space. This 
allows the visualization of previously unresolved villous trees in µCT 
measurements of placental tissue blocks.
Methods: Three paraffi  n embedded placental tissue blocks were chosen 
from the laboratory archive. One slice from each of the block was stained 
histologically with hematoxylin and eosin (HE) before and after the µCT 
measurements. A volume of 1130 mm³ from each paraffi  n block was 
measured by a Scanco µCT 42 (45 kV, 88 µA) with a nominal isotropic 
voxel resolution of 6 µm before and after the contrast enhancement 
procedure. For contrast enhancement, the paraffi  n blocks were kept in a 
heating oven at 66 °C for three days to allow for selective replacement 

of wax by air in the intervillous space. After the µCT measurements and 
prior to the concluding histological analysis, the tissue blocks were fully 
re-embedded in paraffi  n according to the standard laboratory procedure.
Results: Fig. 1 shows representative µCT (A-B) and histological images 
(C-D) of the placental tissue from the same block. Fig. 1A shows a 
reconstructed slice of placental tissue before and Fig. 1B after the contrast 
enhancement. The villous structures are visible in Fig. 1B. Fig. 1C shows 
the HE stain of the placental tissue before the thermal treatment and Fig. 
1D after reembedding in paraffi  n wax. There is no discernible change in 
the histochemical state of the tissue. 

Conclusion: The thermal treatment of paraffi  n embedded tissue block 
replaces wax by air selectively from the intervillous space. The tissue block 
upon cooling retains its rigidity and integrity. The tissue-air interface in the 
intervillous space leads to an increase in the X-ray absorption contrast and 
thus enables the visualization of the villous structures. Any microscopic 
structural changes due to this procedure are evaluated with the routine 
HE stains. The deparaffi  nisation and reembedding steps do not infl uence 
the histological integrity of the samples. This method is, hence, suitable 
for studying archived samples.

T-147
Role of IGF2 in Regulating Rat Hemochorial Placental 
Development. Ayesha Hasan†,1 Khursheed Iqbal,1 Regan L Scott†,1

Stephen H Pierce†,1 Masanaga Muto†,1 Keisuke Kozai†,1 Michael J 
Soares∗.1,2 1University of Kansas Medical Center, Kansas City, KS, 
United States; 2Children’s Mercy, Kansas City, MO, United States.
Introduction: Imprinted genes have been shown to be important in the 
development of the placenta and fetus. Igf2 is a maternally imprinted 
gene, which is found to be highly expressed in the placenta in many cell 
types and likely has a key function in placental development. Mouse 
pregnancies devoid of Igf2 expression produce growth restricted off spring. 
Given that rats possess deep trophoblast invasion, similar to humans, this 
model was selected to investigate the impact of selectively knocking out 
Igf2 expression on placental development and fetal growth.
Methods: A mutant rat was generated using Crispr/Cas9-mediated 
genome edited deletion of Exons 2, 3 and 4, which eliminated the core 
of the IGF2 protein and resulted in a frame-shift mutation. Breeding 
schemes were generated to produce off spring with the mutant allele being 
paternally transmitted (Igf2+/pat) or maternally transmitted (Igf2mat/+). Wild 
type (Igf2+/+) females were crossed with Igf2+/pat males or alternatively, 
Igf2mat/+ females were crossed with Igf2+/+ males. Fetal and placental 
weights were obtained from gestation days 15.5, 18.5 and 20.5. Placental 
compartments consisting of the junctional zone and labyrinth zones were 
independently examined.
Results: Progeny with paternal transmission of the mutated Igf2 allele 
exhibited a disruption in placental and fetal development, whereas 
maternal transmission of the mutated Igf2 allele generated placentas 
and off spring indistinguishable from wild type conceptuses. Igf2+/pat

fetal and placental weights were signifi cantly smaller when compared 
to Igf2+/+ littermates at each gestation day. Placental compartments were 
diff erentially aff ected by the paternally transmitted mutant Igf2 allele. 
Labyrinth zones of Igf2+/pat placentas were signifi cantly growth restricted, 
whereas no signifi cant diff erences were observed between junctional zone 
compartments of Igf2+/pat versus Igf2+/+ placentas. In the second breeding 
scheme, Igf2mat/+ fetal and placental weights did not signifi cantly diff er 
from Igf2+/+ fetal and placental weights. Single cell RNA-seq of the 
rat maternal-placental interface demonstrated that IGF2 is abundantly 
and specifi cally expressed in trophoblast cells invading the uterine 
parenchyma. This attribute of rat invasive trophoblast cells is shared with 
human invasive extravillous trophoblast cells. However, IGF2 expression 
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status did not adversely affect trophoblast invasion. Igf2+/pat and Igf2+/+ 

invasive trophoblast cells showed similar spatial patterns of intrauterine 
trophoblast cell invasion.
Conclusion: In summary, these findings reveal IGF2 as a conserved 
regulator of hemochorial placental development. We have also established 
a new in vivo tool for exploring the biology of IGF2 signaling in the 
intrauterine invasive trophoblast lineage.

T-148
It’s Not All in the Fluid: Occult Meconium-Associated 
Myonecrosis. Andrew S Quinn†,1 Kathy C Matthews†,2 Rebecca 
N Baergen∗.1 1New York Presbyterian Weill Cornell, New York, NY, 
United States; 2New York Presbyterian Weill Cornell, New York, NJ, 
United States.
Introduction: Meconium-associated myonecrosis occurs with meconium 
passage, often remote from delivery, and has been associated with adverse 
pregnancy outcomes. However, its correlation with clinical evidence 
of meconium at the time of delivery has not been well evaluated. Our 
objective was to determine the association between clinically-evident 
meconium and histologic myonecrosis.
Methods: Retrospective case-control study of women with singleton 
livebirths at >35 weeks gestation and submitted placental pathology 
specimens from 2004-2019. We identified patients with histologic findings 
of myonecrosis (cases) and selected patients with normal placental 
pathology findings (controls) in a 1:1 ratio. Demographic, obstetric 
history and delivery data were obtained. Chi square and Mann Whitney U 
were used for statistical comparison with p<0.05 considered statistically 
significant. Categorical data are expressed as n (%) and continuous data 
are expressed as median [interquartile range].
Results: We identified 220 pregnancies with histologic evidence of 
myonecrosis and 220 with normal placental pathology findings. Patients 
with myonecrosis were younger (34 years [31, 37] vs 35 years [32, 39], 
p<0.001), more likely to be nulliparous (66.4% vs 50.9%, p<0.001), 
and less likely to be hypertensive (10.5% vs 24.1%, p<0.001). Table 1 
shows delivery data and clinical findings in patients with and without 
myonecrosis. As expected, meconium-stained amniotic fluid was 
significantly more likely in the myonecrosis group (p<0.001). However, 
29.1% of patients with myonecrosis had clear amniotic fluid at delivery, 
indicating remote meconium passage. 

Conclusion: The higher rate of myonecrosis in younger, nulliparous, 
non-hypertensive patients may be due to selection bias. We did observe 
a correlation between clinical meconium and myonecrosis in the majority 
of cases. Over a quarter of patients with myonecrosis had clear amniotic 
fluid. Thus, fetal distress leading to meconium passage and its sequelae, 
such as meconium aspiration and meconium-associated vasoconstriction, 
may not be clinically evident at the time of delivery.

T-149
Characterization of Hematopoietic Stem Cells in Cord Blood by 
Gestational Age: A Prospective Cohort Study. Meghan G Hill∗, 
Michael S Badowski∗, Harris T David∗. University of Arizona, Tucson, 
AZ, United States.
Introduction: The placenta contains hematopoietic stem cells within the 
cord blood. Harvesting these cells has become commonplace. However, 

questions remain about the validity of collecting the small volumes 
expected to be present in the placenta at preterm deliveries. The cell 
populations present, their ability to survive processing at premature 
gestational ages and whether the volumes available for collection lend 
themselves to therapeutic applications are all in question. Premature 
neonates would potentially derive the largest benefit from the therapeutic 
use of their stem cells as they are the most likely to be injured as a result 
of their early births. In order to safely and effectively study this approach, 
information regarding composition of the stem cell populations by 
gestational age is needed. We sought to categorize stem cell populations 
in cord blood from human deliveries at different gestational ages.
Methods: After delivery, cord blood was collected from 12 severely 
preterm (<32 weeks), 20 late preterm (32-36 week) and 20 term (≥37 
weeks) deliveries. Samples were collected using heparinized saline bags of 
syringes. Cell differentials, flow cytometry and colony forming unit assays 
were performed to characterize stem cell populations by gestational age.
Results: The mean fetal weights were 1209g ± 414g, 2436g ± 480g and 
3348g ± 323g with an average volume (in milliliters per collection) of 
7.9mL ± 4.0mL, 33.8 ± 21.0mL and 23.5 ± 10.9mL in severely preterm, 
late preterm, and term pregnancies, respectively. Cell counts per milliliter 
of cord blood collected increased with gestational age (see graph). Post-
processing cell viability was preserved at preterm gestational ages, with 
white cell viability being 96.3%, 95.2% and 92.9% in severely preterm, 
late preterm and term pregnancies. White cell populations were assessed, 
with samples comprising 68%, 50% and 52% lymphocytes; 4%, 7% 
and 10% monocytes; and 24%, 43% and 38% granulocytes, in order of 
ascending gestational age.
Conclusion: Smaller volumes of cord blood with slightly lower cell counts 
can be harvested from the placentas of severely preterm fetuses. The cells 
have comparable viability to those of fetuses delivered at later gestational 
ages. Moreover, the cellular populations identified across all gestational 
age groups contained lymphocytes, monocytes and granulocytes, but 
at different ratios. These findings indicate that the potential therapeutic 
applications for stem cells collected at preterm gestational ages should 
be similar to those for stem cells harvested at term.

T-150
Placental Glucose Uptake in a Nonhuman Primate Model of 
Western-style Diet Consumption and Chronic Hyperandrogenemia 
Exposure. Victoria HJ Roberts,1 Jessica E Gaffney,1 Aaron D 
Streblow,1 Ov D Slayden,1 Antonio E Frias∗.2 1Oregon National 
Primate Research Center, Beaverton, OR, United States; 2Oregon 
Health & Science University, Beaverton, OR, United States.
Introduction: Glucose is the main energy substrate used by the placenta 
and fetus. In the placenta, glucose is transported primarily by facilitated 
diffusion through glucose transporter (GLUT) proteins. We have 
previously demonstrated perturbed placental perfusion and altered levels 
of GLUT proteins in a nonhuman primate (NHP) model of Western-style 
diet (WSD) with and without hyperandrogenemia. We hypothesized that 
there would be dysregulation of placental glucose uptake in this NHP 
model.
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Methods: Female rhesus macaques were assigned at puberty to one of 
four groups: subcutaneous cholesterol implants + standard chow diet 
(controls, C); testosterone implants + chow (T); cholesterol implants + a 
high-fat, WSD; and T+WSD. After ~6 years of treatment, animals were 
bred and pregnancies were delivered by C-section at gestational day (G) 
130 (term is G168). Placental villous explants were immediately harvested 
for radiolabeled glucose assay. Glucose uptake was measured over 120 
seconds and expressed as pmol/mg tissue.
Results: Linear glucose uptake was observed between 0 and 30 seconds 
(Figure 1A). At 20 seconds, glucose uptake in placental villous explants 
did not differ across the four treatment groups (Figure 1B). Glucose uptake 
values (mean ± SD) at 20 seconds were as follows: C: 25.5 ± 6.33 pmol/
mg (n=6 animals), T: 22.9 ± 0.404 pmol/mg (n=3), WSD: 27.0 ± 3.24 
pmol/mg (n=5), T+WSD: 33.0 ± 3.12 pmol/mg (n=3).

Conclusion: Despite our prior observations of reduced GLUT protein 
levels in WSD placentas, this in vitro functional assay does not demonstrate 
a difference in glucose uptake across the transporting epithelium of the 
placenta. However, we cannot rule out a difference in glucose utilization, 
since a higher concentration gradient could compensate for lower 
transporter density. Interestingly, maternal blood glucose levels were not 
different between groups (data not shown), suggesting that a differing 
concentration gradient would likely be the result of higher utilization and 
metabolism of glucose in WSD placentas.

T-151
Differential DNA Methylation in the Comparison of Third 
Trimester Human Cytotrophoblast and Extravillous Trophoblast. 
Sonia C. DaSilva-Arnold,1 Martha Salas,2 Stacy Zamudio,1 Abdulla Al-
Khan,1 Benjamin Tycko,2 Nicholas P. Illsley∗.1 1Hackensack University 
Medical Center, Hackensack, NJ, United States; 2Hackensack Meridian 
Health Center for Discovery and Innovation, Nutley, NJ, United States.
Introduction: Epigenetic regulation via DNA methylation is recognized 
as a means of regulating gene expression at the level of transcription, 
usually associated with suppression of gene expression but which can also 
lead to activation. The differentiation of human placental cytotrophoblast 
(CTB) to extravillous trophoblast (EVT) is mediated by the molecular 
program known as the epithelial-mesenchymal transition (EMT). It 
involves a wide array of changes in gene expression as epithelial CTB 
are transformed into invasive, mesenchymal EVT. Later in gestation, 
the EVT become non-invasive, while retaining mesenchymal features. 
We hypothesized that differentiation, and later reversion to non-invasive 
status, might involve both global and gene-specific changes in DNA 
methylation. In this study we compared methylation changes between 
paired, third trimester CTB and EVT.
Methods: CTB and EVT were prepared from normal placentae by 
immunomagnetic affinity separation, using anti-integrin ß4 and anti-
HLA-G antibodies. Genomic DNA was extracted, and CpG methylation 
patterns were assessed genome-wide using Illumina EPIC (800K) 
Methylation Beadchips.
Results: The EPIC data showed a widespread loss of DNA methylation 
in EVT (affecting ~12K genes) compared to the paired CTB. By contrast, 
a much smaller group of ~100 genes showed gains of methylation in the 
EVT at more than one CpG site, of more than 20%. Of these genes, about 
half also showed differential mRNA expression, and when tabulated 
against known EMT-associated genes, a small group of common genes 

was identified. These genes included COL5A1 and FSCN1 which 
were upregulated and ALDH1A3, BMP7, FGFR2 and MSX2 all of 
which were substantially down-regulated (≥ 25-fold). Some of the top 
biological processes associated with the latter 4 genes, as assessed by 
gene ontology (apart from epithelial-mesenchymal transition), include 
morphogenesis of an epithelium, embryonic morphogenesis, mesenchymal 
cell differentiation and regulation of mesenchymal cell apoptotic process 
(FDR q-value < 0.01).
Conclusion: It is widely accepted that the placenta, like certain cancers, 
displays a degree of hypomethylation relative to other somatic tissues. 
Examining specific placental cell types, we find that there is extensive 
hypomethylation in EVT compared to CTB, further defining the epigenetic 
status of this tissue. There are however specific genes that show gains in 
methylation, several of which are associated with the EMT mechanism. 
The altered gene expression associated with these gains of methylation 
may serve to lock in the EVT mesenchymal phenotype.

T-152
On the Clinical Phenotype of the Histopathological Diagnosis 
Chronic Intervillositis of Unknown Etiology. Manon Bos,1 E.T.M.S. 
Harris-Mostert,1 L.E. van der Meeren,2 J.J. Baelde,1 D.J. Williams,3 
P.G.J. Nikkels,2 K.W.M. Bloemenkamp,2 M.L.P. van der Hoorn.1 
1Leiden University Medical Center, Leiden, Netherlands; 2UMCU, 
Utrecht, Netherlands; 3University College Hospital, Londen, United 
Kingdom.
Introduction: Chronic intervillositis of unknown etiology (CIUE) is 
a histopathological lesion in the placenta which is accompanied by 
unfavorable pregnancy outcomes. The clinical phenotype of CIUE is 
not fully understood; earlier described case series and cohorts are based 
on diverse selection criteria of CIUE, do not extensively report on well-
defined outcome and obstetric history. To improve our understanding 
of clinical outcome associated with CIUE, we report the outcome of a 
well-defined cohort based on our recently defined diagnostic criteria.
Methods: Thirty-eight cases from the University Medical Center Utrecht 
which fulfilled the diagnostic criteria of CIUE were included in this 
study. Information on pregnancy outcome was obtained from the medical 
records. Also previous and subsequent pregnancies were described.
Results: In the index pregnancy, 29/38(76%) of pregnancies resulted in 
a living baby 7 days post-partum and 16/31(52%) live-born babies were 
growth restricted. Miscarriages were frequently observed, 16/38(42%) 
women had at least one miscarriage. 41/78(53%) of pregnancies before 
the index pregnancy resulted in a living baby and 14/38(37%) women 
had one or more uneventful pregnancies before the index pregnancy. 
Some pregnancies with CIUE were without complications. Nine out 
of 14(64%) subsequent pregnancies resulted in a living baby without 
treatment. Seven out of 8(88%) women who still wished to conceive, 
eventually had a living baby.
Conclusion: In conclusion, CIUE is often associated with FGR and 
other pregnancy complications, but can also be accompanied by an 
uncomplicated pregnancy. This study provides useful insight into the 
clinical phenotype of CIUE and emphasizes the need for further research.

T-153
Prenatal Diagnostic Accuracy of Ultrasonography and Magnetic 
Resonance Imaging for Placenta Accreta Spectrum. Subhashini 
Ladella,1 Moreno Guillermo†,1 Mo Lihong†,1 Mariela Mendoza,1 
Cynthia Cortez,1 Mallory Kremer.2 1UCSF Fresno, Fresno, CA, United 
States; 2University of Washington, Seattle, WA, United States.
Introduction: Placenta accreta spectrum previously known as morbidly 
adherent placenta refers to a range of abnormal placental adherence 
and invasion into the uterine myometrium, including placenta increta, 
placenta percreta and placenta accreta. Placenta accreta spectrum (PAS) 
is among the leading causes of severe maternal morbidity and mortality 
as a result of life threatening postpartum hemorrhage requiring massive 
transfusions and emergency cesarean hysetrectomies. We sought to 
evaluate and compare the sensitivity and specificity of ultrasonography 
(USG) and magnetic resonance imaging (MRI) in the diagnosis of PAS 
at our institution.
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Methods: This was a retrospective cohort study performed on patients 
with suspected PAS who delivered at Community Regional Medical 
Center, Fresno, California, during the period of 2013 to 2018. The gold 
standard for diagnosis was histopathology and/or intraoperative visual 
confirmation. The sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) were calculated for USG 
and compared with the sensitivity and PPV for MRI.
Results: A total of 111 patients with suspected PAS were included in the 
study, with 91 cesarean hysterectomies and 20 repeat cesarean sections. 
Ninety four patients had PAS confirmed by histopathology and/or 
intraoperative fi ndings. Sensitivity and specifi city by USG was 74.74% 
and 56.25% respectively with positive predictive value (PPV) at 91.03% 
and negative predictive value (NPV) at 27.27%. The MRI sensitivity and 
PPV was 70.27% and 89.66% respectively. The specifi city and NPV for 
MRI was not determined as there were no cases of low suspicion MRI 
with negative gold standard confi rmation since MRI was not routinely 
ordered unless USG was equivocal or additional information was needed 
for surgical planning purposes.
Conclusion: In our experience, both imaging modalities of USG and 
MRI have good sensitivity and PPV for prenatal diagnosis of PAS with 
no signifi cant increased diagnostic accuracy by MRI which is expensive 
and unavailable in smaller centers. Additional data is being abstracted 
to calculate the specifi city and NPV for MRI. However, we recommend 
ultrasound diagnosis be considered fi rst line modality with MRI being used 
to compliment USG for inconclusiveness in placental invasion evaluation. 
A standardized institutional USG grading system is being established as 
a prognosis predictor for placenta accrete spectrum.

Mean Values of patients with Accreta Spectrum Diagnosis

Maternal Age 31.52

Gravidity 5.2

BMI 32.1

Gestational Age at Delivery 34.5

Number of Cesarean Sections 2.46

T-154
Is Extracellular Outfl ow of Transcription-related Factor: 
High-mobility Group A1 Protein Involved in the Pathogenesis 
of Preeclampsia? Yuka Uchikura†, Keiichi Matsubara∗, Yuko 
Matsubara∗, Kazuko Takagi∗, Takashi Sugiyama∗. Ehime university, 
Toon, Japan.
Introduction: High-mobility group A1 (HMGA1) protein, a transcription-
related factor, generally fulfi ll its function in nuclei of cells. It is known 
that HMGA1 is highly expressed in cancer cells and undiff erentiated cells 
early in pregnancy, and is lowly expressed in diff erentiated cells. Although 
we have reported the involvement of HMGA1 in the pathogenesis 
of preeclampsia (PE), there are few reports on its function so far. We 
investigated the role of HMGA1 in terms of the pathogenesis of PE.
Methods: The expression of HMGA1 on the maternal side of preeclamptic 
placenta and in the uterus 3 days after fertilization in PE model mice 
was observed by immunohistochemistry. In order to study the eff ects 
of extracellular HMGA1, extravillous trophoblast cells (EVTs; HTR8 / 
SVneo) was cultivated with deoxycholic acid (DCA) and we performed 
wound healing assay / Matrigel transwell migration assay. HMGA1 
concentration in the culture supernatant was measured by ELSA under low 
oxygen or with DCA. Exosomes in the culture supernatant were collected 
and HMGA1 expression in exosomes was analyzed using western blotting 
method and DIA proteome analysis.
Results: HMGA1 was translocated outside the nuclei of EVTs in 
preeclamptic placenta and a part of it was found extracellularly early 
in pregnancy. HMGA1 was also expressed around zygote in PE model 
mice. The migration and invasion ability of EVTs was suppressed by 
promoting nuclear export of HMGA1 caused by DCA. The exosomal 
HMGA1 released from EVTs was induced by DCA.
Conclusion: HMGA1 generally exists in the nuclei of EVTs in normal 
pregnancy and promotes the proliferation, invasion, and migration. 

However, HMGA1 is translocated from the nuclei into the cytoplasm and 
a part of it is released extracellularly in the form of exosomes resulted in 
reduced EVTs’ invasion and migration in PE.

T-155
The Eff ects of Hypoxia on Placental Mitochondrial Function in 
Pregnancies Complicated by Fetal Growth Restriction. Yue-Yin 
Xu†, Juan Li, Wei-Bin Wu, Jiu-Ru Zhao, Martin John Quinn, Hui-Juan 
Zhang∗. International Peace Maternity and Child Health Hospital, 
Shanghai Jiao Tong University, School of Medicine, Shanghai, China.
Introduction: Fetal growth restriction (FGR) is closely associated with 
placental dysfunction, however, the precise mechanisms are not clear. We 
propose that placental dysfunction in FGR may result from trophoblast, 
mitochondrial dysfunction caused by an hypoxic intrauterine environment.
Methods: To investigate the eff ect of hypoxia on mitochondrial function 
in trophoblast cells and placental tissues. FGR placentas (n = 14) and 
normal placentas (n=16), matched for gestational age, were collected 
from singleton deliveries. The mitochondrial content of DNA (mtDNA), 
the mRNA levels of mitochondrial encoding genes (DN6, COX I), the 
protein levels of hypoxia-inducible factor (HIF-1α) and mitochondria-
related factors (MT-CO1, MT-ND1, MT-ND6) were examined in FGR 
and control placentas. An in vitro, hypoxic-trophoblast model was 
established using cobalt chloride in HTR-8/SVneo cells. The cellular ATP 
content, levels of mitochondrial membrane potential and mitophagy were 
examined in this model to explore alterations of mitochondrial functions 
under hypoxic conditions.
Results: We observed signifi cantly increased HIF-1α expression, lower 
mtDNA content, decreased mRNA levels of mitochondrial encoding genes 
and mitochondrial-related protein levels in FGR placentas compared to 
controls. In the in vitro model, hypoxic trophoblastic cells showed similar 
alterations compared to trophoblast cells under normal conditions. Lower 
cellular ATP production, depolarization of mitochondrial membrane 
potentials and increased mitophagy were also demonstrated in hypoxic 
cells.
Conclusion: Our results suggest that hypoxia may contribute to impaired 
trophoblast mitochondria and mitophagy, which may be part of the 
pathway that leads to placental dysfunction.
Supported by National Natural Science Foundation of China (81971404) 
and National Key Research and Development Program of China 
(2018YFC1004603).

T-156
Bile Acid Profi le Changes in the Placenta are Associated with 
Changes in Metagenomic Signal in the Treatment of Intrahepatic 
Cholestasis of Pregnancy. Maxim D. Seferovic, Ryan Pace†, Michael 
Beninati†, Derrick Chu†, Aagaard Kjersti∗. Baylor College of 
Medicine, Houston, TX, United States.
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T-157
Ablation of Adrenomedullin 2 Causes Preeclampsia-Like 
Symptoms in Mice. Madhu Lata S. Chauhan, Ancizar Betancourt, 
Meena Balakrishnan, Chandra Yallampalli. Baylor College of 
Medicine, Houston, TX, United States.
Introduction: Adrenomedullin2 (ADM2) is a hypotensive peptide that 
facilitates trophoblast invasion in human pregnancy. Decreased plasma 
and placental levels of ADM2 are associated with spontaneous abortion 
and preeclampsia (PE). Therefore, this study was designed to assess: 1) 
the effect of ADM2 knockout (ADM2-KO) on blood pressure and soluble 
fms-like tyrosine kinase (sFLT-1) levels in serum and vascular tone in 
mice during pregnancy and, 2) the vascular effects of ADM2 in omental 
artery (OA) from women with PE pathology.
Methods: Human study was approved by the Institutional Review Board 
and animal study was approved by animal care and use committee. 
ADM2-KO mouse was generated using CRISPR/Cas9 genome editing 
in C57BL/6NJ mice by the Mouse Embryonic Stem Cell Core at BCM. 
At 8 weeks of age, ADM2-KO females and their wild type littermates 
(ADM2-WT) (n=8) were crossed with wild type C57BL/6NJ (12 weeks 
old male) (1:1). The mating pairs were left in cages for 6 months. The 
gestational age at 1st delivery and number of litters / mouse and total 
dead pups over a period of six months were recorded. Blood pressure 
(BP) was measured by radio telemetry system and serum sFLT-1 levels 
by ELISA (Red dot, CA). Relaxation responses were assessed in OA and 
mesenteric artery (MA) from pregnant women (normotensive /PE) and 
pregnant mice (ADM2-KO/ADM2-WT) on gestational day (D)16 using 
wire myograph. Gene expression studies were performed in trophoblast 
cells (HTR-8SV/neo) treated with PE serum for 24 hrs in presence or 
absence of ADM2 in serum free RPMI medium. Data sets are presented 
as mean ± SEM. Statistical analysis was performed using an unpaired 
Student t test. Statistical significance was defined as P < 0.05.
Results: 1) ADM2-KO mice delivered preterm on D18 compared to 
the ADM2-WT that delivered on D21 (P<0.05), 2) BP in ADM2-KO 
is elevated (116.6 ± 1.8) during pregnancy compared to the ADM2- 
WT(108.6 ± 3.898 P<0.05), 3) Serum sFLT-1 levels in ADM2-KO 
are higher in pregnant ADM2-KO(11.35 ± 2.9) compared to the WT 
mice (6.32 ± 0.23 P=0.015), 4) Pup mortality is higher in ADM2-KO 
compared to ADM2-WT over a period of six consecutive pregnancies 
(50 in 48 liters of ADM2-KO and 11 in 48 litters of ADM2-WT), 5) MA 
contractile responses to Angiotensin2(Ang2) and serotonin are higher 
in pregnant ADM2-KO mice is compared to that in ADM2-WT mice, 
6) OA relaxation response to ADM2 in PE are higher compared to the 
normotensive (P<0.05) and, 7) ADM2 blunts PE serum-induced increases 
in sFLT-1mRNA in HTR-8SV/neo cells (P<0.05).
Conclusion: Ablation of ADM2 increases BP, serum sFLT-1 and 
vascular sensitivity for serotonin and Ang2 in mice. Clinical relevance of 
reproductive phenotype of ADM2-KO mice is supported by potentiation of 
relaxation responses of OA from PE by ADM2 compared to normotensive 
pregnancies, and decreased PE serum-induced increases in FLT-1 mRNA 
levels by ADM2 in HTR-8SV/neo cells.

T-158
The Cytokines From Immune Response Against ERAP2 
Asparagine Isoform Increases Trophoblast Cell Migration. Eun 
D. Lee∗,1 Hiten Mistry,2 Leisa Kurlak.2 1Virginia Commonwealth 
University, Richmond, VA, United States; 2University of Nottingham, 
Nottingham, United Kingdom.
Introduction: Pre-eclampsia (PE) affects 7-10% of pregnancies 
worldwide and is the leading cause of maternal and fetal morbidity and 
mortality. We have shown that endoplasmic reticulum aminopeptidase 
2 (ERAP2) is genetically associated with PE. There are two isoforms 
of ERAP2 (Lysine, K or Asparagine, N) that function differently in 
peptide trimming ability and immune response. However, its role in 
the immunologic mechanisms of PE has not been determined. We have 
demonstrated that ERAP2N increases the cytotoxicity of NK cell function 
and hypothesize that this could disrupt trophoblast migration, which can 
be detrimental for normal placental development.
Methods: To elucidate the role of both isoforms during the placentation 
process, we profiled the cytokines released from peripheral blood 

mononuclear cells (PBMCs), stimulated ex vivo by ERAP2K or ERAP2N-
expressing JEG-3 trophoblast cells using cytokine array assay (n=3). 
The differential cytokine from each immune response supernatant was 
then tested for trophoblast migration using HTR-8 cell line in a double 
chamber migration assay (n=3).
Results: Intriguingly, PBMC against ERAP2K released elevated 
expression of only IL-6 and IL-8. In contrast, PBMC against ERAP2N 
increased IL-2, IL-4 and most notably, inflammatory IL-17a, TNFα, 
GM-CSF and IFN-γ. These cytokines from ERAP2N were responsible 
for three-fold increased cell migration of HTR-8 cells compared to 
ERAP2K stimulated PBMC. This observation suggests that immune 
response to ERAP2N promotes migration which is then preferentially 
killed by activated NK cells.
Conclusion: Taken together, these findings suggest that differential 
lymphocyte activation and cytotoxicity is associated with ERAP2 isoform 
expression and may contribute to placenta-related complications, such 
as pre-eclampsia.

T-159
Sulforaphane Protects Placental Cell Mitochondrial Function 
Against Preeclamptic Injury In Vitro. Annie Georgina Cox†,1 
Anna-Maria Muccini†,2 Stacey J Ellery,2 Sarah A Marshall,1 Kirsten R 
Palmer,1 Euan M Wallace∗.1 1Monash University, Clayton, Australia; 
2Hudson Institute of Medical Research, Clayton, Australia.
Introduction: There is increasing evidence that placental mitochondrial 
dysfunction, from repeated hypoxic reperfusion injury, contributes to 
the placental oxidative stress and release of anti-angiogenic factors that 
underlie the systemic maternal vascular dysfunction causing preeclampsia. 
An agent that improves mitochondrial function, protecting against the 
hypoxic reperfusion injury, may offer a novel adjuvant therapy for 
preeclampsia. Sulforaphane (SFN), a naturally occurring antioxidant, 
may be such an agent. We explored whether SFN mitigates placental 
mitochondrial dysfunction in vitro
Methods: Cytotrophoblasts were isolated from healthy term placentae 
(n=8) and incubated for 48 hours in 8% O2 -/+ 1μM SFN before they 
were exposed to either acute (4hrs) or chronic (24hrs) hypoxic injury (1% 
O2), or acute or chronic hyperoxic injury (4 or 24hrs xanthine/xanthine 
oxidase). Cytotrophoblasts were also isolated from preeclamptic placentae 
and cultured in control conditions (8% O2) -/+1μM SFN. Mitochondrial 
respiration was assessed using the Seahorse MitoStress XF assay 
(Agilent). Cells were stained with mitotracker red, and imaged using 
confocal microscopy, to investigate mitochondrial membrane instability.
Results: Data was analysed with a two-way ANOVA with Holm-Sidak 
correction and expressed as mean change from control with p-value. 
4hrs of hypoxia significantly reduced basal respiration (0.4, p<0.001), 
non-mitochondrial respiration ((0.7, p=0.03), maximal respiration (0.35, 
p=0.03), spare respiratory capacity (0.4, p=0.02) and ATP production 
(0.6, p=0.02). All of these effects were prevented by SFN (p<0.05). 
4hrs exposure to hyperoxia impaired ATP production (0.6, p=0.05) and 
coupling efficiency (0.55, p=0.0045) and worsened proton leak (2.53, 
p<0.0001) but increased maximal and spare respiration (1.85, p=0.005; 
3.21, p<0.0001). Again, SFN prevented all injury (all p≤0.05). At 24 hrs 
cells had adapted to each injury, with only reduced maximal respiration 
in hypoxia (0.4, p=0.04) and hyperoxia (0.6, p=0.03). In preeclamptic 
placentae, SFN increased basal respiration (1.43, p=0.0025), maximal 
respiration (1.5, p=0.01), spare respiratory capacity (2.1, p<0.0001), 
and ATP production (1.4, p=0.003). Live imaging showed that hypoxia-
induced impairment of mitochondrial membrane structure (p=0.003) was 
prevented by SFN (p<0.001).
Conclusion: Hypoxic and hyperoxic injury have distinct deleterious 
effects on cytotrophoblast mitochondrial function in vitro. Sulforaphane 
is able to mitigate these effects and to improve mitochondrial function in 
preeclamptic cytotrophoblasts. As such, SFN offers promise as a novel 
adjuvant therapy for preeclampsia, warranting further investigation.
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T-160
Hydrogen SulfideProduction is Reduced by Placental Trophoblasts 
in Preeclampsia. Xiaodan Chu†, Yang Gu, Xinggui Shen, Wenji 
Sheng, John Morgan, David F. Lewis, Charles E. McCathran, Yuping 
Wang∗. LSUHSC-S, Shreveport, LA, United States.
Introduction: Hydrogen sulfide (H2S) is a vasorelaxant gas and exerts 
anti-oxidative, anti-inflammatory and cytoprotective effects. H2S has been 
implicated in regulating placental angiogenesis. It is mainly synthesized 
by CSE and CBS. However, production of H2S has not been studied in 
placental trophoblasts (TCs). The objective of the present study is to 
determine if TCs from preeclamptic (PE) placentas produce less H2S 
than cells from normal placentas.
Methods: TCs were isolated from normal and PE placentas and incubated 
with DMEM supplemented with 10%FBS for 4 days. Total cellular protein 
and culture medium were collected at 24, 48, 72, and 96 hours after culture 
and Tris-HCl buffer (pH9.5) containing 0.1mM DTPA was used to stabilize 
H2S in the medium and cell lysate. H2S concentration was then analyzed 
by reversed phase high-performance liquid chromatography (RP-HPLC). 
TC expression of CBS and CSE were also determined by Western blot of 
cultured TCs and by immunostaining in paraffin embedded tissue sections 
from normal and PE placentas. Data are expressed as mean ± SE and 
analyzed by student t-test or ANOVA. A probability level less than 0.05 
was considered statistically significant.
Results: TCs produce H2S. Increased free H2S production measured 
in the culture medium was correlated with reduced free H2S measured 
in the cell lysate during the 4 days of in vitro culture. TCs from PE 
placentas (n=4) produced significantly less H2S than cells from normal 
(n=8) placentas: 0.301±0.093 uM/2x106 cells vs. 0.500±0.053 uM/2x106 
cells, p<0.05. Positive expression of CBS and CSE were detected in 
syncytiotrophoblast layer by immunostaining in both normal (n=6) and 
PE (n=6) tissue sections. Relative protein expression of CSE, but not CBS, 
was significantly reduced in PE TCs (n=7) vs. normal TCs (n=7) detected 
by Western blot: 0.235±0.079 vs. 0.537±0.090, p<0.05.
Conclusion: Reduced free H2S production and downregulation of CSE 
expression are demonstrated in placental TCs in PE. Since H2S has 
vasodilatory and anti-oxidative properties, aberrant H2S bioavailability 
could contribute to increased vasoconstriction, increased oxidative stress 
and TC dysfunction in PE.

T-161
Using Placental Pathology to Triage Women as High Priority for 
Cardiovascular Screening Following Preeclampsia. Samantha J 
Benton†,1 Erika Mery,1 David Grynspan,2 Laura Gaudet,3 Raywat 
Deonandan,1 Graeme Smith,3 Shannon A Bainbridge∗.1 1University of 
Ottawa, Ottawa, ON, Canada; 2Vernon Jubilee Hospital, Vernon, BC, 
Canada; 3Queen’s University, Kingston, ON, Canada.
Introduction: Preeclampsia (PE) is a significant risk factor for 
cardiovascular disease (CVD) in later life. PE may indicate the presence 
of underlying, often undiagnosed, cardiovascular risk factors (CVRs). 
In some cases, underlying CVRs may pre-date pregnancy and directly 
contribute to the poor placentation and placental dysfunction - possibly 
providing a snapshot of future maternal cardiovascular risk. Novel 
screening tools to identify high priority women at the time of delivery 
for early cardiovascular health screening in the postpartum period are 
urgently needed. As placental pathology is readily performed at delivery, 
it may offer a unique modality for this screening purpose.
Methods: Placenta tissue was collected at the time of delivery from 
women diagnosed with PE and no prior known CVD history (n=90). 
Placental tissue was processed, H&E stained and examined, in blinded 
fashion, by a senior placental pathologist for the presence and severity of 
35 lesions using a synoptic data collection form. At 6 months postpartum, 
women underwent physical and biochemical CVR screening and a lifetime 
CVD risk score was calculated (high-risk= score ≥39). Placental lesions 
were compared between risk groups. The association between placental 
lesions and lifetime CVD risk was assessed using odds ratios (OR) with 
95% confidence intervals. Multivariable logistic regression was used 
to develop prediction models for lifetime CVD risk with placental data 

alone or in combination with clinical data. Performance of the models 
were assessed using area under the receiver operator characteristic (AUC 
ROC) curve analysis.
Results: 54 (60.0%) women screened high-risk for lifetime CVD at 
6 months postpartum. These women more commonly had lesions of 
maternal vascular malperfusion (MVM) in their placentas (90.7%). In 
the low-risk group, placentas displayed minimal pathology (44%) or 
lesions consistent with chronic inflammation (39%). PE women with 
MVM lesions were more likely to screen high-risk for lifetime CVD 
than women without MVM lesions [OR 4.9 (1.6-15.5)], while women 
with inflammatory lesions were less likely to screen high-risk for future 
CVD [OR 0.31 (0.19-0.84)]. Severity of MVM with inflammatory lesion 
was moderately predictive of high-risk screening at 6 months postpartum 
(AUC 0.75; sens: 77.8%; spec: 61.1%). When clinical data (pre-pregnancy 
BMI, blood pressure, gestational age at delivery, birthweight) was added, 
the model’s predictive performance improved (AUC 0.81; sens: 83.7%; 
spec: 66.7%).
Conclusion: PE women with lesions of MVM are more likely to screen 
high-risk for lifetime CVD at 6 months postpartum. Placenta pathology 
combined with clinical data may provide a unique modality to identify 
women for postpartum cardiovascular screening.

T-162
Role of Lectin-like Oxidized LDL Receptor-1 and Angiotensin 
II Type 1 Receptor in High Cholesterol Diet-induced Vascular 
Dysfunction During Pregnancy. Tamara Sáez†,1,2 Floor Spaans,1,2 
Tatsuya Sawamura∗,3 Raven Kirshenman,1,2 Sandra T Davidge∗.1,2 
1University of Alberta, Edmonton, AB, Canada; 2Women and 
Children’s Health Research Institute, Edmonton, AB, Canada; 3Shinshu 
University, Matsumoto, Japan.
Introduction: Preeclampsia (PE) is a pregnancy-specific syndrome 
characterized by maternal systemic vascular dysfunction. The lectin-like 
oxidized LDL (oxLDL) receptor-1 (LOX-1) is a primary receptor for 
oxLDL and is highly expressed in the vasculature of women with PE. 
In vitro studies showed that oxLDL-induced LOX-1 activation leads to 
activation of the angiotensin II type 1 receptor (AT1). LOX-1 and AT1 
activation are known to increase oxidative stress, which may contribute 
to vascular dysfunction. Since AT1 antagonists are contraindicated in 
pregnancy, LOX-1 could be a converging target to improve vascular 
function in PE. We hypothesized that oxLDL-mediated LOX-1 and AT1 
receptor activation contribute to vascular dysfunction in pregnancy.
Methods: Pregnant LOX-1 overexpressing (LOX-1OE) and wild type 
(WT) mice were fed a high cholesterol (HC) diet (to induce vascular 
dysfunction) or standard diet (control) between gestational day (GD) 13.5 
and GD18 (term=GD19). Mice were euthanized at GD18, and pregnancy 
outcomes were recorded (n=5-8). Ex vivo vascular function was assessed 
in aorta and uterine arteries by wire myography. Vascular responses 
to methacholine (MCh) and angiotensin II (AngII) were evaluated in 
the presence or absence of oxLDL (50 µg/mL). Superoxide levels (an 
oxidative stress marker) were evaluated in cryosections of aorta and 
uterine artery by DHE staining.
Results: HC diet during pregnancy decreased fetal weight in WT mice 
(0.97±0.09 vs 1.12±0.05 grs, p<0.05), but did not change placental and 
maternal weight, litter size or food intake in WT and LOX-1OE mice. 
Vasorelaxation responses to MCh were reduced in aorta from WT on HC 
diet compared to WT on control diet (Emax: 78.4±5 vs 93.3±3.2%, p<0.05), 
but not in LOX-1OE mice. In mice on control diet, oxLDL significantly 
(p<0.05) decreased MCh sensitivity (pEC50) in aorta (6.94±0.07 vs 
6.37±0.07) and uterine arteries (7.01±0.1 vs 6.4±0.09) from WT and in 
aorta (6.78±0.09 vs 6.3±0.1) and uterine arteries (7.3±0.1 vs 6.8±0.2) 
from LOX-1OE, but not in mice on HC diet. No changes in basal AngII 
responses were observed in any group. However, oxLDL enhanced AngII-
mediated vasoconstriction in aorta from WT and LOX-1OE on control 
diet by ~2 and ~3 fold, respectively (p<0.05). HC diet did not change 
superoxide levels in any vessels/groups.
Conclusion: OxLDL could contribute to gestational vascular dysfunction. 
Although LOX-1 overexpression did not further enhance the vascular 
effect of oxLDL, oxLDL-induced LOX-1 activation could be involved in 
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the vascular dysfunction observed in WT pregnancies. The role of oxLDL-
mediated LOX-1 and AT1 activation needs further study as a potential 
converging mechanism that may contribute to vascular dysfunction in PE.

T-163
Altered Structure and Function of Middle Cerebral Arteries 
of Offspring of Experimental Preeclamptic Rats: Effect of 
Maturation. Emmett E Whitaker, Devon Lindner, Justin E Miller, 
Marilyn J Cipolla∗. University of Vermont Larner College of Medicine, 
Burlington, VT, United States.
Introduction: Preeclampsia (PE) is a hypertensive disorder of pregnancy 
that occurs in up to 10% of pregnancies worldwide. PE is known to have 
long-term effects on the health of offspring, including risk of ischemic 
stroke. Perinatal arterial ischemic stroke (PAIS) is a devastating disease 
that is associated with long-term motor and cognitive deficits in up to 
60% of affected neonates. Using a rat model of experimental preeclampsia 
(ePE), we investigated functional and structural parameters of the middle 
cerebral artery (MCA) from pups over the course of early maturation that 
could contribute to increased risk for PAIS. We hypothesized that MCAs 
from ePE pups would exhibit impaired growth and increased tone when 
compared with pups from normal pregnant (NP) dams, potentially creating 
an environment in PAIS severity could be increased.
Methods: Pups from NP dams or dams with ePE (induced by maintaining 
dams on a high cholesterol diet d7-20 of gestation) were either postnatal 
day age (p) 16, p23, or p30 (n=5-9/group). MCAs were dissected, 
cannulated, and studied pressurized in an arteriograph chamber. Lumen 
diameter was measured across the intravascular pressure range of 15 - 175 
mmHg and percent myogenic tone calculated. Structural properties were 
measured under fully relaxed conditions across the same pressure range, 
and percent distensibility calculated as a measure of vessel stiffness.
Results: Myogenic tone was similar between groups at pressures less than 
100 mmHg at all ages investigated. However, at 100 mmHg myogenic 
tone was significantly greater in MCAs from ePE pups compared to NP 
pups (21 ± 2% vs. 11 ±4%, p<0.05) at p23. In contrast, at p30 myogenic 
tone was significantly less in ePE pups versus NP pups (19 ±5% vs. 38 
± 5% @ 100 mmHg, p<0.05). Distensibility was lower in MCAs from 
ePE p16 pups compared to NP p16 pups at 50 mmHg (49 ± 2% vs 64 
± 7%; p<0.05); but there were no differences between groups at p23 or 
p30. Finally, passive diameters at 5 mmHg increased with maturation in 
MCAs from NP pups that trended toward significance (141 ± 9 μm at p16; 
156 ± 9 μm at p23; and 172 ± 6 μm at p30; p=0.06) that did not occur in 
MCAs from ePE pups (154 ± 7 μm at p16; 157 ± 5 μm at p23; and 153 ± 
7 μm at p30; p>0.05). In fact, MCA from ePE p30 pups were structurally 
smaller than those from NP p30 pups (p<0.05).
Conclusion: MCAs from pups from ePE dams were more constricted 
with greater myogenic tone and increased arterial stiffness than those 
from NP dams at p16, suggesting vascular dysfunction in neonatal 
rats born from ePE dams. These data may suggest that offspring from 
preeclamptic mothers may be at increased risk for PAIS partially due 
to hyperconstriction and overall smaller vessel size. In addition, MCAs 
from ePE pups did not enlarge with maturation that may limit vasodilatory 
reserve during PAIS and promote greater ischemic injury.

T-164
Absolute Quantification of Mitochondrial DNA in Peripheral Blood 
from Women with Preeclampsia. Spencer C Cushen†,1 Talisa Silzer,1 
Danielle Reid,1 Jie Sun,1 Sabrina M Scroggins,2 Mark K Santillan,2 
Donna A Santillan,2 Nicole R Phillips,1 Styliani Goulopoulou∗.1 
1University of North Texas Health Science Center, Fort Worth, TX, 
United States; 2University of Iowa Health Care, Iowa City, IA, United 
States.
Introduction: Mitochondrial DNA (mtDNA) in maternal peripheral blood 
has been proposed as a potential predictor of preeclampsia (PE). As such, 
circulating mtDNA copy number was lower during the first trimester in 
women who later developed PE, while others reported greater levels of 
mtDNA in the circulation of women with PE. These findings are based on 
relative quantification methods that are tied to nuclear DNA (nDNA) and 
do not allow for the determination of absolute concentrations of mtDNA or 

comparisons among studies. These methodological disadvantages limit the 
assessment of circulating mtDNA as a potential biomarker in PE. Here, we 
employed absolute quantitative PCR, which allows for determination of 
mtDNA separately from nDNA, to address some of these limitations. The 
objective of this study was to use an absolute PCR quantification protocol 
to determine a) concentrations of mtDNA in maternal peripheral blood 
mononuclear cells (PBMC) and b) concentrations of membrane-bound 
and -unbound mtDNA in maternal plasma from normal pregnancies and 
pregnancies complicated with PE.
Methods: Blood samples were collected from pregnant women with 
uncomplicated pregnancies and pregnancies with PE after informed 
consent was obtained. Prior to storage, samples were separated into 
plasma and PBMCs. Absolute real-time PCR quantification of mtDNA 
and nDNA was performed on whole genomic extracts from plasma and 
PBMCs using TaqManTM probes and chemistry. DNA was also extracted 
from plasma in the absence of lysis buffer to assess membrane-unbound 
mtDNA. This protocol employs primers, probes and a dsDNA synthetic 
standard targeting mitochondrial NADH:ubiquinone oxidoreductase core 
subunit 5 (MT-ND5).
Results: When plasma DNA was extracted using lysis buffer, mtDNA 
concentrations were lower in women with PE than in controls 
(Control: 4.83 ± 1.09 vs. PE: 1.72 ± 0.38 pg/μL, n=19, P=0.017), while 
concentrations of nDNA did not differ between groups (P=0.39). When 
no lysis buffer was used for DNA extraction, plasma mtDNA remained 
lower in women with PE compared to controls (Control: 0.0106 ± 
0.0019 vs PE: 0.0019 ± 0.0003 pg/μL, n=16-20, P<0.0001). There were 
no group differences in PBMC mtDNA (P=0.66) and nDNA (P=0.13) 
concentrations.
Conclusion: mtDNA concentrations were lower in plasma but not in 
PBMC of pregnant women with PE compared to gestational age-matched 
women with uncomplicated pregnancies. A significant amount of this 
mtDNA was membrane bound as indicated by a 480-fold greater mtDNA 
concentration in DNA isolated from plasma with lysis buffer vs. without. 
Use of this improved method of quantification of mtDNA in multiple 
blood fractions may allow for its development as a biomarker to detect 
PE prior to the onset of organ damage.

T-165
Combined Cell-Free DNA Methylation and Fragment Size Profiles 
in Pre-eclampsia Identify Multi-Organ Involvement for Future 
Sequelae. Irene Corachan†,1 Tamara Garrido-Gomez,1,2 Davide Bau,3 
Roser Navarro,3 Jose R Hernandez-Mora,4 David Blesa,1 Alfredo 
Perales,5 David Monk,4 Carlos Simon,1,2 Antonio Diez-Juan.1,3 
1Igenomix Foundation, Valencia, Spain; 2INCLIVA Biomedical 
Institute, Valencia University, Valencia, Spain; 3Igenomix, Valencia, 
Spain; 4Bellvitge Institute for Biomedical Research (IDIBELL), 
Barcelona, Spain; 5Hospital Universitario La Fe, Valencia, Spain.
Introduction: Preeclampsia (PE) is a systemic hypertensive disorder 
associated with higher risk of developing cardiovascular diseases. 
Cell-free DNA (cfDNA) retains epigenetic signaturesof chromatin 
structure. In pregnant women, cfDNA is a mix of both maternal and 
fetal DNA, making it a source of potential biomarkers. Using methyl-
CpG binding-domain sequencing seq, we investigated methylomes and 
alterations in fragment sizes in patients with severe PE. We identified 
epigenetic responses to this condition with potential implications for the 
long-term effects of the disease.
Methods: cfDNA was extracted from plasma of sPE (n=19) and control 
pregnancies (n=22). Methylated DNA was isolated (Methylminer, 
Invitrogen) and libraries were sequenced (NextSeq 500, Illumina). 
Insert size distribution was assessed using Collect Insert Size Metrics 
from picard. Fetal fraction was assessed by measuring Y chromosome, 
RASSF1A and SERPINB5 coverage. Differential Methylated Regions 
(DMRs) were detected and annotated. DMRs were subjected to pathway 
enrichment, gene-disease association analysis and tissue-specific 
methylated regions to explore the origin and pathological features.
Results: cfDNA library concentration was significantly higher in 
sPE (p=0.039) vs controls. Significant differences in fragment size 
were observed in sPE plasma samples compared to controls. The ten 
contributing insert sizes were between 161 and 170bp. There were 
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signifi cantly diff erences (p< 0.05) in maternal contribution to cfDN. 
Functional analysis of promoter DMRs showed the inflammatory 
character of sPE, as well as a diff erential TF regulation. Among the 
promoters hypermethylated in sPE (hmPE) we found genes involved in 
the blood pressure control system. hmsPE promoters overlapping with 
placenta-specifi c regions corresponded to relevant genes in maternal-fetal 
interaction, involved in decidualization and trophoblast biology. Overall, 
our gene-disease association analysis of hmsPE promoters showed a 
signature that illustrates the preeclampsia syndrome.
Conclusion: In this study, cfDNA nucleosome fragmentation patterns 
were analyzed in combination with methylation diff erences between sPE 
and control pregnancies. Our data highlight the importance of placenta 
in this disorder, but also illustrate the combined potential of fragment 
size and methylation patterns as a source of multiorgan novel diagnostic 
biomarkers. (Simon C and Diez-Juan A are equally contributed)

T-166
Longitudinal Metabolic Profi ling in Pregnancy of Women with 
and without Pregestational Diabetes Who Develop Preeclampsia. 
Kathryn J Gray,1 Mengxi Yang†,2 Liming Liang,2 Richa Saxena∗.3

1Brigham and Women’s Hospital, Boston, MA, United States; 2Harvard 
University, Boston, MA, United States; 3Massachusetts General 
Hospital, Boston, MA, United States.
Introduction: Women with pregestational diabetes (DM) have an 
increased risk of pregnancy complications, including a 3-4-fold increased 
risk of preeclampsia (PE). In prior work, we found a signature of insulin 
resistance in the 2nd trimester in non-diabetic women who developed 
subsequent PE compared to controls. Given this, we hypothesized that 
shared metabolic alterations underlie the increased risk of PE in women 
with DM.
Methods: Using longitudinal global metabolic profi ling data of the 1st

and 2nd trimester maternal plasma and urine (T1, T2; mean 12, 26 weeks) 
previously generated on early-onset PE (EO-PE) cases (N = 68) with the 
Metabolon DiscoveryHD4TM platform, we performed linear regression 
with adjustment for clinical covariates (i.e., age, race, BMI) to compare 
the metabolic profi les of PE cases with DM (N = 11) to those without 
(N=51). Six women who developed gestational diabetes were excluded 
from the analysis.
Results: In the plasma T2 samples, women with DM who later developed 
PE had elevated levels of branched-chain amino acids (BCAA), including 
derivatives of isoleucine, leucine, and valine, as well as elevated 
glutamate, methionine and long-chain fatty acids compared to non-
diabetics who later developed PE (Table). Interestingly, these metabolic 
diff erences between cases with and without diabetes were not present in 
the T1 plasma and there were no signifi cant diff erences in the urine at 
either T1 or T2.
Conclusion: These results reveal a unique metabolic signature in women 
with DM versus non-diabetics who later develop PE. As elevated BCAA 
and long-chain fatty acids are hallmark metabolic changes in non-pregnant 
diabetics associated with insulin resistance, future work aims to investigate 
the contributions of these metabolites to underlying PE pathophysiology.

T-167
Maternal Microchimerism in Umbilical Cord Blood in 
Preeclampsia Cases versus Controls. Stephen A McCartney†,1

Sami B Kanaan,2 Angel Chae,1 Hilary S Gammill,1 J L Nelson,2 Raj 
Shree∗.1 1University of Washington, Seattle, WA, United States; 2Fred 
Hutchinson Cancer Research Center, Seattle, WA, United States.
Introduction: During pregnancy, bidirectional exchange of cells occurs 
between mother and fetus establishing microchimerism (Mc). Mc can 
persist for decades, and is associated with later-life health and disease. 
Preeclampsia (PE) is a risk factor for cardiovascular disease in both the 
mother and off spring. It is known that PE is associated with increased fetal 
Mc in the maternal compartment, but whether maternal cells present in 
the off spring, maternal Mc (MMC), is also increased in PE is unknown. 
We evaluated MMc in umbilical cord blood (CB) from normal and PE 
pregnancies.
Methods: DNA was isolated from CB mononuclear cells following 
placental delivery (n=32 PE, n=30 controls). Following maternal 
and CB genotyping, MMc was quantifi ed by qPCR assays targeting 
maternal-specifi c non-shared polymorphisms in CB. MMc detection and 
concentration was compared between PE and control using logistic and 
negative binomial regression models. Clinically and statistically relevant 
confounders were included in the multivariable model and included total 
number of cell equivalents tested, gestational age at delivery, mode of 
delivery, birth weight, and fetal sex.
Results: PE participants delivered at earlier gestational ages, with 
higher Cesarean rates, and lower infant birth weights. There were no 
other demographic diff erences between groups. CB MMc detection was 
similar between PE and controls (56% vs 47% respectively, p=0.45) and 
unchanged after adjustment for confounders. MMc concentration was 
higher in PE compared to controls (mean 1754 gEq/105 gEq vs mean 
26.9 gEq/105, p=0.01); however, after controlling for confounders, no 
diff erence was noted (p=0.148).
Conclusion: There was no difference in CB MMc detection or 
concentration in PE versus normal pregnancies, despite diff erences 
previously noted in fetal Mc concentrations in the maternal compartment. 
This may suggest diff erential transfer of cells at the maternal fetal 
interface in PE. Studies in larger cohorts are needed to uncover underlying 
mechanisms for diff erential cellular exchange between mother and fetus 
in PE.
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T-168
Endothelium is a Direct Contributor to the Th17 Associated 
Endocrine Profile That Promotes Vascular Hypertension in 
Preeclampsia. Jacquelyn Adams†,1 Austin Jason,2 Ian M Bird∗.2 
1University of Wisconsin School of Medicine and Public Health, 
Madison, WI, United States; 2Perinatal Research Laboratories, 
University of Wisconsin-Madison, Madison, WI, United States.
Introduction: Preeclampsia (PE) is a progressive illness of pregnancy 
defined by hypertension, generalized edema, and proteinuria. Minimalist 
approaches have suggested an immune or inflammatory origin versus 
uteroplacental/hypoxia origin. Our hypothesis is that in response to TNF 
produced under both conditions, the uterine artery endothelium itself can 
contribute further chemokines and inflammatory cytokines (interleukins) 
characteristic of a Th17 immune profile in preeclampsia, and so further 
exacerbate endothelial dysfunction. In other words, endothelial cells are 
actually key contributors to their own damage in PE.
Methods: Uterine artery endothelial cells isolated from pregnant sheep 
(P-UAEC) were grown in culture and treated with TNF, VEGF, TPA, 
U0126, and PP-2. Cells treated for 12 hours as described were then 
processed to recover RNA and transciptome was analyzed using the 
Affymetrix ST1.1 ovine chip. These samples were also analyzed at 
the University of Wisconsin Biotechnology Center through proteomic 
analysis. Media from incubations of the P-UAECs was then evaluated 
using a Milliplex Biometric Assay.
Results: Using multiplex analysis, we were able to see a statistically 
significant increase in VEGF, FGF-2, EGF, PDGFAB/BB, G-CSF, 
CX3CL1, IL-4, IL-7, and IL-12p70 with exposure to TNF-α compared to 
basal (p<.005). Neither proteomics nor multiplex assay analysis showed a 
change in IL1B (often associated with PE). There was however evidence 
of increased IL6 and IL8 precursors as well as increased production of 
CCL2, CCL5, CXCL10/IP10 precursor by proteomics.
Conclusion: Contrary to popular assumptions, the endothelium is not 
endocrinologically inert in the process and progress of PE. While we 
did not see clear evidence of IL1B, IL6 and IL8 as major products, the 
presence of mRNA shows that the cell had the capacity to produce them 
and proteomics at least shows they are made. Surprisingly, IL-7 and IL-
12 are major products and this suggests that endothelium may indirectly 
precipitate its own demise more by promoting/-maintaining a Th17 
immune shift in response to TNF rather than through self stimulation. If 
this is true, future therapies may require we break this newly identified 
endothelial/ Th17 immune feedback loop that occurs with TNF production.

T-169
Astaxanthin Induces Hemoxigenase-1 and Reduces sFLT-1 by 
Placenta. Yuko Arita, Ruhi Kaila†, Shamma Ali, Ali Mahfuz, Morgan 
Peltier∗. NYU Long Island School of Medicine, Mineola, NY, United 
States.
Introduction: Pravastatin is currently undergoing testing as a treatment/
prevention for preeclampsia. This is a complete reversal of opinion on 
the status of this drug as a class X pharmaceutical that has resulted from 
reassuring pharmacovigilance and animal model studies. Nonetheless, 
the potential for this drug to adversely affect neurodevelopment is still 
uncertain. The findings that disorders in cholesterol metabolism correlate 
neurodevelopmental disorders including autism suggests that better 
alternatives are needed for women at risk of preeclampsia. Recent studies 
have demonstrated that pravastatin’s effects may be mediated through its 
induction of heme oxygenase (HO)-1 which makes carbon monoxide that, 
in turn, reduces sFlt-1 expression that mediates the endothelial dysfunction 
attributed to preeclampsia. Astaxanthin (AXT) is a naturally-occurring 
carotenoid that is found in many plants and which no teratogenic effects 
are observed when tested on pregnant rats. AXT increases the production 
of HO-1 in a number of cell types but its effects on the placenta are 
unclear. Therefore, we evaluated the effects of AXT on HO-1 and sFLT-
1 expression by placental explant cultures in a setting of inflammation.
Methods: Placental explant cultures were established from women 
undergoing elective Caesarean Section at term before onset of labor. 
Cultures were treated with ATX, heat-killed E. coli (EC: 10^7 CFU/ml), a 

combination of AXT and EC or an equivalent volume of media overnight. 
Conditioned medium was harvested and concentrations of sFlt-1 and 
HO-1 quantified by ELISA.
Results: AXT significantly increased HO-1 expression by basal (P = 
0.040) as well as E. coli-treated placental cultures (P = 0.001). sFlt-1 
expression was also reduced by ASTX under basal (P=0.385) as well as E. 
coli-stimulated culture conditions (P=0.003). E. coli by itself significantly 
reduced both Sflt-1 (P = 0.009 )and HO-1 (P = 0.030) expression.
Conclusion: AXT shares some of the properties of pravastatin that 
may make it a viable alternative to this drug. Further studies need to 
be performed to determine if it is equally effective at reducing adverse 
pregnancy outcomes in clinical and animal models of preeclampsia.

T-170
L-Citrulline in Hypertensive Pregnant Women (CHERRY): A 
Randomised Controlled Feasibility Trial. Alice Dempsey†, Laura 
Ormesher†, Heather Glossop, Elizabeth Cottrell, Ed D Johnstone, 
Jenny E Myers∗. University of Manchester, Manchester, United 
Kingdom.
Introduction: Chronic hypertension (CHT) is a major risk factor for 
pregnancy complications. Supplementation with L-citrulline, which is 
metabolised to arginine, has been shown previously in non-pregnant 
hypertensive subjects to improve vascular function and reduce blood 
pressure (BP) by increasing the arginine/ADMA ratio (AAR) and nitric 
oxide bioavailability. We sought to investigate the potential benefit of this 
nutritional supplement in CHT in pregnancy.
Methods: We performed a randomised, double blind, feasibility trial of 
L-citrulline 3g/placebo (2:1 allocation) twice daily for 8 weeks from 12-16 
weeks’ gestation in women with CHT (diastolic BP>=90 or >=80mmHg 
if taking antihypertensive medication). The outcomes were i) process: 
recruitment rate, acceptability and tolerability; ii) primary clinical: change 
in blood pressure over treatment period. Secondary exploratory clinical 
outcomes included the effect of the intervention on AAR, uterine artery 
Doppler and vascular stiffness
Results: The target of 36 women (from 41 approached, recruitment rate 
88%) were enrolled into the study (24 L-citrulline, 12 placebo). 21/36 
women were taking antihypertensive medication at enrolment, 3 women 
withdrew at 4 weeks because of issues with tolerability. On verbal recall, 
the median (IQR) percentage of missed doses was 4.8 [1.9-14.3%]. 11/32 
women reported missing doses “at least once/twice per week”. 26/32 
women found the intervention “easy”, only 2/32 women answered that 
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they found the treatment “difficult”. Median BP was not different at 8 
weeks; sBP 133 [IQR 124-144] vs 134 [130-140]mmHg, p=0.7 and dBP 
82 [77-90] vs 89 [87-93], p=0.07, L-citrulline vs placebo group. The 
standardised difference in dBP was equivalent between groups (-0.03±0.16 
vs -0.08±0.2 mmHg) at 8 weeks. The mean AAR was increased in the 
treatment group 168.4 [95% CI 144.9-192.0] vs 130.0 [109.8-150.2]; 
p=0.03, although ADMA levels were not different 0.44 [0.42-0.47] vs 
0.41 [0.37-0.45]; p=0.1 and only 6/20 women achieved an AAR increase 
of 50% at 4 weeks. In longitudinal analysis, there was a trend towards 
a reduction in pulse wave velocity (m/s) in the treatment group (-0.88 
[-0.15--1.74]; p=0.046. Uterine artery PI at 22-24 weeks was not different 
between groups 1.01[0.85-1.17] vs 0.95[0.77-1.13]; p=0.7. 8/36 (22%)) 
women developed preeclampsia (L-citrulline 5/24 (21%), placebo 3/12 
(25%)), birthweight and delivery gestation were comparable between 
groups (not formally tested).
Conclusion: Supplementation with L-citrulline was an acceptable 
intervention to women with CHT but had no effect on BP after 8 weeks. 
Treatment was associated with a significantly increased plasma L-arginine/
ADMA ratio in only a subgroup of those treated; further study exploring 
the pharmacokinetics and pharmacodynamics of L-citrulline in pregnancy 
is needed prior to further clinical trials.

T-171
Discovery of Extracellular RNA Biomarkers for the Prognostic 
Assessment of Preeclampsia. Lara G. Poling†, Peter DeHoff, 
Srimeenakshi Srinivasan, Jill McCaulley, Aishwarya Vuppala, Hee Jun 
Lee, Morgan Meads, Vy Tran, Aileen Fernando, Gladys Ramos, Mana 
M. Parast, Louise C. Laurent∗. UCSD, La Jolla, CA, United States.
Introduction: Preeclampsia (PE) is a significant cause of maternal and 
neonatal morbidity and mortality worldwide. Current clinical methods for 
evaluation of patients with suspected PE, but who do not meet criteria for 
diagnosis of PE, do not reliably distinguish between patients who will later 
develop PE and those who will not, or between those who will develop 
mild vs severe PE. Overzealous diagnosis of preterm PE may prompt 
unnecessary preterm delivery, but failure to diagnose can lead to serious 
complications, including eclampsia and stillbirth. The objective of this 
study was to identify candidate extracellular RNA (exRNA) biomarkers 
for the prognosis of PE in a cohort of subjects presenting for evaluation 
of suspected PE.
Methods: In this prospective cohort study, 130 patients (where 74 
developed preeclampsia and 56 had normal pregnancy outcomes) were 
enrolled and evaluated in UCSD OB Triage for suspected PE between 
20-36 weeks gestational age. Maternal serum samples were collected 
at enrollment, exRNA was isolated, and small RNA sequencing was 
performed. Extracellular miRNAs that were differentially expressed 
between cases and controls were identified.
Results: 52 miRNAs were found to be differentially expressed in the 
maternal serum between subjects who developed PE and controls. 42 
were expressed higher in PE, and 10 higher in controls. Interestingly, 
of the 42 expressed more highly in the PE serum, 5 are encoded by a 
placenta-associated miRNA cluster on chromosome 19.
Conclusion: These findings indicate that miRNAs may be useful as 
biomarkers for prognosis of women with suspected PE and warrant 
validation in large independent cohorts. The ultimate goal will be to 
develop a simple and accurate method for measurement of validated 
maternal serum miRNA biomarkers, so that clinicians will be better 
equipped to identify patients who will develop clinically relevant PE early 
in their disease course. In turn, this will allow for appropriate allocation 
of clinical resources to high-risk cases, while reducing unnecessary 
hospitalizations or preterm deliveries. 

T-172
Preimplantation Genetic Testing for Aneuploidies (PGT-A) is Not 
Associated with Improved Live Birth Rates in Patients Under 35 
Years Old. Elnur Babayev†, John X Zhang, Mary Ellen Pavone∗. 
Northwestern University, Chicago, IL, United States.
Introduction: Preimplantation genetic testing for aneuploidies (PGT-A) 
is being widely used in ART practice. Although the rate of aneuploidy 

is significantly lower in younger patients, the availability of PGT-A has 
led to significant utilization of this technology in this group. The goal of 
this study was to analyze the effect of PGT-A on live birth rates (LBR) 
in patients under 35 years old.
Methods: We analyzed single blastocyst transfer outcomes in patients 
<35yo in our institution from Jan/1/2015 to Jun/1/2018. Only the first 
embryo transfer was evaluated if patient underwent multiple transfers. 
Outcomes of first fresh blastocyst transfer was compared to first frozen 
blastocyst transfer with or without PGT-A. Live birth rates were compared 
using Odds Ratio. Chi-Squared test was used for statistical analysis. p 
<0.05 was considered statistically significant. We also compared clinical 
pregnancy (CPR), miscarriage, biochemical and ectopic pregnancy rates 
among groups.
Results: 264 single fresh blastocyst and 227 single frozen blastocyst 
transfers were performed, which included 157 untested (FET) and 70 
euploid embryos (FET-euploid). 65% of biopsied embryos were euploid 
consistent with previous publications. Overall, live birth rate was 52.5%. 
LBR following fresh embryo transfer was 48.5%. LBR after frozen 
embryo transfer overall was 57.2%. Frozen-euploid transfers had 58.6% 
LBR, and for untested FETs this number was 56.7%. FET alone or FET 
with euploid blastocysts was not associated with improved live birth rates 
in patients <35yo, OR 1.39 (95% CI 0.93-2.07) and OR 1.5 (95% CI 
0.88-2.55), respectively. There was a non-significant trend of increased 
LBR in FET group compared to fresh transfers. However, LBR was not 
significantly different between FET and FET with euploid embryo groups 
OR 1.08 (95% CI 0.61-1.91). CPR showed a similar trend, but was not 
significantly different between fresh, FET and FET-euploid groups. 
Miscarriage rates were also not significantly different; 16%, 14%, and 
13% for fresh, FET and FET-euploid cycles, respectively. We had 4 ectopic 
pregnancies in fresh transfer group, but none in frozen cycles. Biochemical 
pregnancy rate was significantly lower in FET group compared to fresh 
cycles OR 0.25 (CI 95% 0.11-0.58), but not significantly different between 
FET and FET-euploid groups.
Conclusion: PGT-A is not associated with improved LBR in patients 
<35yo. The trend of increased LBR observed in this age group with 
FET cycles appears to be secondary to cryopreservation and subsequent 
embryo transfer in frozen cycle, which points to the role of endometrial 
factors. PGT-A does not seem to provide additional benefit. Decreased 
biochemical pregnancy rate in FET cycles at least partially explains the 
trend of increased LBR in our study.

T-173
Abnormal Puberty Progression and Mammary Gland 
Development in a Hyperinsulinemic Mouse. Aditi A Joshi†, Julie 
R Hens, Farrah L Saleh, Aya Tal, Clare A Flannery. Yale school of 
Medicine, New Haven, CT, United States.
Introduction: Obesity is associated with early puberty and ovulatory 
dysfunction in girls. We hypothesized that high levels of insulin, as 
seen in obesity, stimulate early puberty and promotes dyssynchrony of 
ovarian function. We previously found that lean, hyperinsulinemic MKR 
female mice had early onset of puberty, in association with an early 
kisspeptin peak. Our next question was whether hyperinsulinemia alters 
the progression of puberty and ovulatory function.
Methods: MKR (n=12) and wildtype (n=12) female mice were assessed 
longitudinally for vaginal opening (VO), first estrus (FE), and cycle length 
using daily vaginal cytology. The 4th mammary gland was collected at 
21, 24, 28, 35, 42, and 56 days of age (n=5 in each group, 60 mice total). 
Glands were stained with Carmine aluminum and underwent blinded 
histological assessment for ductal extension, defined as the distance 
between the nipple and the terminal end buds (TEBs) and the pattern of 
branching. Ductal extension was evaluated as a whole using two-way 
ANOVA, and at individual time points using unpaired t-tests.
Results: MKR mice had VO and attained FE at significantly earlier ages 
than WT (VO: 26.3±0.5 vs 29.3±0.5 days old, p=0.01; FE: 34.1±0.6 vs 
37.0±0.6 days, p=0.002). The time from VO to FE was similar between 
the groups (7.3±0.5 vs 7.8±0.4 days, p=NS). MKR mice initially had 
shorter cycle length than WT (3.67 ± 0.28 vs 4.83 ± 0.41 days, p=0.03), 
but equalized to a similar cycle duration by 8 weeks of age (5.14 ± 0.6 vs 
5.3 ± 0.6, p=NS). Ductal extension of the mammary gland was accelerated 
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in MKR at 21-24 days of age with a longer distance between the nipple 
and TEBs in MKR mice compared to WT (3.4±0.5 vs 2.0±0.4, p=0.05). 
However, the next phase of ductal extension after day 28 was significantly 
growth retarded in MKR mice, relative to WT mice (p=0.001). By full 
maturity at day 56, MKR mice had shorter mammary ductal extension 
than WT mice (16.1 ± 1.4 vs 19.7 ± 0.3, p=0.03). MKR also had shorter 
secondary branching along the ductal tree by day 42. At the branching 
points, bulb like structures were observed in MKR mice suggesting an 
architectural abnormality which needs further validation.
Conclusion: While mice with high insulin levels had an early onset of 
puberty as reflected by early age at VO and initial accelerated mammary 
growth, their puberty progression faltered. With shorter cycles indicating 
ovarian dysfunction, the mammary gland showed delay in estradiol 
mediated ductal extension and a possible defect in secondary branching 
attributed to low progesterone levels. These target organ effects may 
have occurred due to insufficient steroid hormone levels from abnormal 
gonadotroph pulsatility, impaired activity of estradiol and progesterone at 
the uterus and breast, or lack of coordination with other regulating factors.

T-174
Frozen Blastocyst Transfer Cycle Following In Vitro Fertilization 
(IVF) with Pre-Implantation Genetic Testing for Aneuploidy 
(PGT-A) - Earlier is Better. Jason Silberman†, Joshua Stewart, Pak 
Chung, David Reichman, Zev Rosenwaks∗. Weill Cornell Medicine, 
New York, NY, United States.
Introduction: Successful obstetrical outcomes following a frozen embryo 
transfer (FET) are dependent, in part, on the transfer of an embryo(s) 
into a favorable uterine environment. This study aims to evaluate if the 
interval between an IVF cycle and a subsequent natural FET cycle has 
an impact on live birth rates (LBR) with embryos that underwent PGT-A.
Methods: All natural cycle FETs (spontaneous LH surge) with transfer 
of a single blastocyst following ovarian stimulation for IVF and PGT-A 
from January 2016 to December 2017 at a single academic center were 
analyzed. Cycles were excluded if the natural FET and the original IVF 
cycle were interrupted by another treatment cycle or a pregnancy. The 
cohort was divided according to the interval between oocyte retrieval and 
the FET cycle start date; <22 days was classified as immediate transfer, 
>22 days as delayed transfer. The following data were analyzed: age at 
cycle start, BMI, protocol, trigger type, and cycle outcome. Fisher’s exact, 
two-tailed test and multivariable logistic regression were calculated with 
p-value <0.05 considered significant.
Results: A total of 426 cycles met inclusion criteria with 103 cycles 
classified as immediate transfer and 323 as delayed transfer. Mean ages 
were similar between groups (36.6 +/- 0.4 (SEM) years vs. 36.9 +/- 0.2 
(SEM) years). Mean cycle day of LH surge for the immediate transfer 
group was day 18.0 +/- 0.04 (SEM) and for the delayed transfer group 
day 14.6 +/- 0.2 (SEM). There was a significantly higher LBR in the 
immediate transfer group compared to the delayed transfer group (66% 
vs. 52%, respectively, p-value = 0.0167). This difference persisted after 
adjusting for age, BMI, protocol, and trigger type (adjusted OR 1.77, 95% 
CI (1.11-2.81), p=0.015).
Conclusion: There was a significantly higher LBR in the immediate 
transfer group as compared to the delayed transfer group, which persisted 
after adjusting for age, BMI, protocol and trigger type. This data suggests 
that when utilizing embryos that have undergone PGT-A, patients may 
undergo an FET in the cycle immediately following the original IVF 
cycle with excellent LBRs.

Outcomes by Timing of Transfer

Parameter Immediate 
Transfer (N=103)

Delayed 
Transfer 
(N=323)

P value

Clinical pregnancy rate 
(evidence of a gestational sac) 68.9% 59.7% 0.1035

Live birth rate 66% 52% 0.0167*

*The difference in live birth rate persisted after adjusting for age, BMI, 
protocol, trigger type: adjusted OR 1.77, 95% CI (1.11-2.81), p=0.015

 

Outcomes by Trigger Type

Parameter HCG 
Trigger

Dual Trigger (HCG + GnRH 
Agonist) P value

Immediate 
Transfer

p > 0.05 for all 
comparisons

Embryos 55 48

Live births 34 
(61.8%) 33 (68.7%)

Delayed 
Transfer

Embryos 212 111

Live births 112 
(52.8%) 57 (51.3%)

 

T-175
Estradiol Stimulates Pregnancy-dependent H2S Biosynthesis in 
Human Uterine Artery Endothelial Cells via ERα/ERβ-Mediated 
Upregulation of CBS Transcription. Jin Bai†, Thomas J Lechuga†, 
Qian-rong Qi†, Yi-hua Yang†, Quan-wei Zhang†, Yan Li†, Dong-bao 
Chen∗. University of California, Irvine, CA, United States.
Introduction: Normal pregnancy is featured by dramatic rises in uterine 
blood flow, providing the bidirectional maternal-fetal exchanges of 
nutrients and respiratory gases obligated for in utero fetal growth and 
survival. Pregnancy-associated uterine vasodilation is accompanied with 
dramatically elevated estrogens and augmented production of a newly 
recognized uterine artery (UA) vasodilator hydrogen sulfide (H2S) in 
UA endothelial cells (UAECs) and smooth muscle cells by selectively 
upregulating the expression of its producing enzyme cystathionine 
β-synthase (CBS) but not cystathionine γ-lyase (CSE) in vivo. However, 
whether estrogens stimulate pregnancy-dependent UA H2S biosynthesis is 
unknown. This study using fully validated primary human UAECs isolated 
from both non-pregnant (NP) and pregnant (P) women was to determine 
if estrogens stimulate pregnancy-dependent UAEC H2S biosynthesis via 
specific estrogen receptor, ERα and/or ERβ, mediated CBS transcription.
Methods: Real-time PCR, Western blot and methylene blue assay were 
used to measure CBS/CSE mRNA expression, protein expression and 
H2S production in hUAECs, respectively. Putative estrogen-responsive 
elements (EREs) were identified by LASAGNA motif search tool. 
Luciferase reporter gene expression studies using human CBS promoter 
and its 5’-deletion constructs were used to locate α/βEREs in CBS 
proximal promoter and further verified by ChIP-qPCR using specific 
ERα and ERβ antibodies.
Results: Baseline H2S production and CBS mRNA/protein were higher 
(p < 0.05) in P- vs. NP- hUAEC culture in vitro; all were stimulated 
by treatment with estradiol-17β (E2β, 10 nM, 24-48 h) by 2-3 fold (p 
< 0.01) in P- vs. NP- hUAECs and blocked by 1 μM ER antagonist 
ICI 182,780. Human proximal CBS promoter contains 2 αEREs and 4 
βEREs, preferentially binding ERα and ERβ, respectively. Luciferase 
studies located ERα and ERβ interactions with specific αEREs and βEREs 
that mediate E2β-stimulated pregnancy-dependent trans-activation of 
CBS promoter; these results were further verified by ChIP-qPCR and 
sequencing analyses. In P-hUAECs, ERα or ERβ agonist alone trans-
activated CBS promoter and stimulated mRNA/protein expressions 
to levels similar to that of E2β, while ERα or ERβ antagonist alone 
abrogated E2β-stimulated responses. E2β did not stimulate either human 
CSE promoter trans-activation or mRNA/protein expressions in NP- and 
P- hUAECs. E2β also stimulated ER-dependent CBS but not CSE mRNA/
protein expressions in UA ex vivo explant ring cultures.
Conclusion: Estrogens stimulate pregnancy-dependent hUAEC H2S 
biosynthesis specifically by upregulating ERα and ERβ mediated CBS 
transcription (Supported by NIH RO1 HL70562 and R21 HD097498).
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T-176
Hyperandrogenism and Insulin Resistance Induce Fetal Loss in a 
PCOS-like Pregnant Rat Model. Min Hu,1,2 Yuehui Zhang,3 Linus 
R. Shao∗,1 Håkan Billig∗.1 1University of Gothenburg, Gothenburg, 
Sweden; 2Guangzhou Medical University, Guangzhou, China; 
3Heilongjiang University of Chinese Medicine, Harbin, China.
Introduction: The increase in miscarriage incidence is found in women 
with polycystic ovary syndrome (PCOS), which is complementarily 
featured with hyperandrogenism and insulin resistance. However, the 
underlying mechanism of PCOS-induced miscarriage remains elusive to 
complete understanding regarding the contribution of maternal, placental 
and fetal factors. Animal models of PCOS provide excellent translational 
value, especially in identifying the mechanisms and timing of onset of 
maternal-fetal complications, which may occur in states of gestational 
androgen excess or insulin resistance.
Methods: In the present study we used pregnant rats treated with 
5α-dihydrotestosterone (DHT, 1.66 mg/kg body weight/day) and/or insulin 
(6.0 IU/day) from gestational day 7.5 to 13.5. Collect the blood, viable 
and hemorrhagic placenta and fetal tissues to future perform molecular 
experiment.
Results: We found that pregnant rat treated with the combination of DHT 
and insulin exhibited hyperandrogenism and insulin resistance, which are 
strikingly similar to those in pregnant PCOS patients with endocrine and 
metabolic features such as higher circulation levels of total testosterone, 
androstenedione, dehydroepiandrosterone, anti-müllerian hormone and 
glucose uptake. In response to the abnormal condition, DHT and insulin 
co-treated pregnant rats had greater fetal loss and subsequently decreased 
litter sizes compared to normal pregnant rats. Of pathophysiological 
significance, the area of basal zone and labyrinth zone in placenta were 
shrinkage with DHT+insulin-treated pregnant rats. This negative effect 
was accompanied by impaired trophoblast differentiation and increased 
embryotoxic cytokines in the placenta. Additionally, in contrast to viable 
fetal placenta, hemorrhagic placenta exhibited higher levels of mRNA 
expression on crucial pre-invasive factors for the regulation of trophoblast 
invasion in DHT+insulin-treated pregnant rats. To determine the influence 
between PCOS-induced fetal viability and mitochondrial function, the 
results showed that mitochondrial dysfunction which increased expression 
of genes responsible for mitochondrial biogenesis in the viable fetuses, and 
in turn in hemorrhagic fetuses responses constitute important contributors 
to fetal loss in DHT+insulin-treated pregnant rats.
Conclusion: Taken together, the rats chronically treated with DHT and 
insulin during mid-pregnant period led to hyperandrogenism and insulin 
resistance, which induce fetal loss to modeling the pregnant rats that 
mimic the clinical features of PCOS patients. Our findings also suggest 
that mitochondrial dysfunction to impact placental formation and fetal 
survival during pregnancy.

T-177
Is Conception with Assisted Reproductive Technology Associated 
with Increased Maternal Psychological Stress in Nulliparous 
Women? Amir Lueth∗, Nathan Blue, Robert Silver. University of 
Utah, Salt Lake City, UT, United States.
Introduction: Pregnancy achieved through assisted reproductive 
technology (ART) has been associated with obstetric morbidity, but results 
are mixed. One potential confounder is the potential stress associated 
with ART. Thus, we aimed to examine the relationship between maternal 
stress during pregnancy and ART in a well characterized cohort with 
prospectively and objectively assessed emotional health.
Methods: Secondary analysis of the Nulliparous Pregnancy Outcomes 
Study Monitoring Mothers-to-be (nuMoM2b), a prospective observational 
cohort study. Participants were recruited in their first trimester of 
pregnancy from 8 institutions and had 4 study visits, including at delivery. 
ART was defined as IVF or intrauterine insemination. For the primary 
analysis, psychological stress was assessed using the Perceived Stress 
Scale questionnaire and compared between women who underwent 
ART and women who conceived naturally. Secondary analyses included 
comparisons of Edinburgh Postnatal Depression Scale (EPDS) and the 
State-Trait Anxiety Inventory (STAI-T) scores. Comparisons were made 
using univariable and multivariable analyses as appropriate.

Results: 10,038 women were included in the analysis. 3.9% (n=391) 
women conceived with ART. Several factors were associated with ART, 
including maternal age, first trimester bleeding, hyperthyroidism, and 
inherited bleeding disorders (Table 1). In unadjusted analysis, women 
who underwent ART were less likely to have high (OR 0.18, 0.06-0.55) 
or moderate stress scores (OR 0.59, 0.47-0.74). After adjusting for 
maternal age, education, race, parity, smoking, prior abdominal surgery, 
1st trimester bleeding and medical diagnoses, differences in stress were 
no longer different between groups. Analyzing by type of ART did not 
change the results. In secondary analysis, women who conceived through 
ART were less likely to have a high STAI-T score (OR 0.65, 0.47-0.89) 
in the first trimester (Table 2).
Conclusion: In this large prospective cohort of nulliparous women, 
conception with ART was not independently associated with differences 
in perceived stress scale, STAI-T, or EPDS scores.
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T-178
A Validated Model for Predicting Live Birth Rates After in Vitro 
Fertilization. Michael S Awadalla†, Kristin A Bendikson, Jacqueline R 
Ho, Ali Ahmady∗. University of Southern California, Los Angeles, CA, 
United States.
Introduction: Although the goal of in vitro fertilization (IVF) is a 
healthy singleton delivery, twins and higher order multiples are a frequent 
occurrence. There is a need for a validated quantitative model to predict 
the risk of multiples that can be easily used at the bedside.
Methods: Patients undergoing IVF with an autologous fresh or frozen 
embryo transfer at a single center from May 2015 through April 2018 were 
included in the study. Our analysis included 684 embryo transfers of a 
total of 1675 embryos. We developed a model using clinically significant 
embryo characteristics to predict the live birth rate (LBR) for each embryo 
based on oocyte age at retrieval, embryo stage (cleavage or blastocyst), and 
type of transfer cycle (fresh or frozen). Each embryo transfer was modeled 
as an equation as follows: number of embryos transferred x LBR = 
number of live births that resulted. The least squares solution for LBR was 
determined for all the transfers in a given age group and transfer category 
combination. A universal factors fraction (UNI) was determined to best fit 
embryo LBR and transfer live birth outcomes using a custom computer 
program in MATLAB. This was done by assuming that if universal factors 
are not favorable no live births occur, but if universal factors are favorable 
then each embryo behaves independently of other embryos (Figure 1). A 
10-fold cross validation study was performed separately for the fresh and 
frozen embryo transfers. Bootstrapping was used to determine predicted 
outcome probability distributions for rates of singleton, twin, and total 
live births per embryo transfer. Z-tests and quantile-quantile plots were 
used to evaluate normality of the standardized errors.
Results: The standardized errors were normally distributed and the mean 
errors were not significantly different from zero (all p > 0.05). The live 
birth rates per embryo varied from as high as 43% for fresh blastocysts 
in the 35-year-old age group to as low as 1% for frozen cleavage stage 
embryos in the 43-year-old age group. Our model predicts that transferring 
two frozen blastocysts in a 38-year-old will result in a live birth 42% of 
the time with 20% of those deliveries being twins. 
Conclusion: We describe and validate a model for predicting live singleton 
and twin delivery rates based on age, number of embryos transferred, 

embryo stage, and fresh or frozen embryo transfer. Data from other clinics 
can be used to create and validate customized models using these same 
methods. Predicted embryo transfer results can be reported in easy-to-read 
tables for use at the bedside.

T-179
Towards the Molecular Understanding of PCOS Pathogenesis 
by RNA-seq Analysis of Multiple Tissues of Two Rat PCOS 
Models. Qiong Lin, Joerg Mueller, Martin Fritsch, Ralf Lesche, Jorge 
Kageyama, Thomas M Zollner. Pharma R&D, Bayer AG, Berlin, 
Germany.
Introduction: Polycystic ovarian syndrome (PCOS) is a common 
endocrine metabolic disorder affecting up to 20% of women in 
reproductive age. The PCOS patients may have a range of reproductive, 
metabolic, and endocrine dysfunction with medical comorbidities, 
including type II diabetes, cardiovascular diseases and psychiatric 
disorders. While the etiology and pathophysiology of PCOS remains to 
be elucidated, 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.
Methods: In this study, we used two rat experimental models of 
PCOS. High androgen levels were either induced by treatment with 
dihydrotestosterone (DHT) or the aromatase inhibitor letrozole, to explore 
the molecular mechanisms of PCOS pathogenesis.
Results: RNA-seq based transcriptomic analysis of various tissues in the 
rat PCOS models revealed changes in important molecular pathways, e.g., 
ATP metabolic process, energy expenditure. In addition, the dysregulated 
genes in disease models are shown to be regulated by inflammatory 
pathways, glucose homeostasis, response to insulin, and regulation of 
angiogenesis, suggesting a variety of pathway involved in developing 
PCOS phenotypes. Furthermore, several potential master regulators 
were identified (which may have tissue specific functions) by combining 
our data set with publicly available data on tissue specific expression 
(e.g. GTEx).
Conclusion: In summary, by generating transcriptomic maps of two 
rat models we have improved the molecular understanding of PCOS 
pathogenesis in these models.
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T-180
African American Ethnicity Does Not Negatively Impact Live 
Birth Rates in In-vitro Fertilization Cycles Utilizing Autologous 
Vitrified Warmed Oocytes. Anne Martini†,1 Samad Jahandideh∗,2 
Kate Devine∗,2 Micah Hill∗,1 Alan DeCherney∗,1 Frank Chang∗.2 
1National Institutes of Health, Bethesda, MD, United States; 2Shady 
Grove Fertility, Rockville, MD, United States.
Introduction: African American ethnicity is associated with poorer 
outcomes in fresh in-vitro fertilization (IVF) cycles, however live birth 
rates (LBR) after frozen embryo transfer (ET) are similar in African 
American and Caucasian women. Outcome data after autologous oocyte 
cryopreservation is continuing to emerge, but comparisons across 
ethnicities are lacking. We hypothesized that LBRs will be similar in 
African American and Caucasian women undergoing IVF with autologous 
vitrified/warmed oocytes.
Methods: We retrospectively identified autologous IVF cycles using 
vitrified oocytes from 2009 to 2018 in women who self-reported Caucasian 
or African American ethnicity. Ovarian stimulation, oocyte vitrification/
warming/IVF, intracytoplasmic sperm injection (ICSI), embryo culture/
transfer/vitrification were performed using published protocols. Primary 
outcomes included LBR per fresh and frozen ET as well as cumulative 
LBR per oocyte thaw cycle. Statistical comparisons were performed using 
t-tests, Chi-square or Proportion tests when appropriate.
Results: In 411 oocyte thaw cycles, both groups had similar mean ages 
at oocyte cryopreservation, mean numbers of MIIs and mean numbers 
of cryopreserved blastocysts per thaw cycle. BMI was statistically lower 
in Caucasian women (p<0.001). LBR per fresh and frozen ET were not 
statistically different between the two groups. PGT-A utilization trended 
higher in Caucasian women, but when utilized, both groups had similar 
rates of at least one euploid embryo for transfer. In aggregate, cumulative 
LBRs were similar across ethnic groups.
Conclusion: In IVF-ICSI cycles using autologous vitrified/warmed 
oocytes, African American women have similar LBR to Caucasian 
women. These findings suggest that outcome disparities in African 
American women are isolated to fresh IVF cycles rather than artificially 
programmed cycles. Though not statistically significant, lower rates of 
PGT-A utilization in African American women may explain differences 
in frozen ET LBRs.

BMI=body mass index; MII=metaphase II; P-value <0.05 considered 
significant

Caucasian 
(n=354)

African 
American 
(n=57)

P-value

Mean age at oocyte 
cryopreservation (years) 36.1 ± 4.0 37.0 ± 4.1 0.131

Mean BMI (kg/m2) 24.9 ± 4.5 27.8 ± 5.7 <0.001

Mean number of MIIs per thaw 
cycle 9.3 ± 6.3 8.9 ±6.3 0.642

Mean number of cryopreserved 
embryos per thaw cycle 1.6 ± 2.3 2.2 ± 2.9 0.095

Thaw cycles utilizing PGT-A (%) 28.5 
(101/354) 19.3 (11/57) 0.196

PGT-A resulting in at least one 
euploid embryo for transfer (%)

78.2 
(79/101) 63.6 (7/11) 0.477

LB/fresh transfer (%) 38.0 
(79/208) 38.5 (15/39) 0.100

LB/frozen transfer (%) 42.7 
(61/143) 33.3 (9/27) 0.490

Cumulative LBR/Thaw Cycle (%) 39.5 
(140/354) 42.1 (24/57) 0.826

 

T-181
Towards Cell Therapy of Polycystic Ovary Syndrome (PCOS): 
Transforming Growth Factor Beta-1 Decreases Androgens 
Production in Theca Like In-Vitro Model of PCOS. Hajra Takala,1 
Rishi Man Chugh,1 Hang-Soo Park,1 Hoda Elkafas,1 Mahmood Bilal,2 
Ayman Al-Hendy.1 1University of Illinois at Chicago, Chicago, IL, 
United States; 2Rosalind Franklin University of Medicine and Science, 
Chicago, IL, United States.
Introduction: Polycystic ovary syndrome (PCOS) is an endocrine 
disorder in reproductive age women, characterized by hyperandrogenism, 
anovulation, and polycystic ovary. However, its etiology is not fully 
understood. It is believed that reversal of the increased ovarian androgens 
production could have systemic therapeutic benefits for PCOS patients. 
Previous studies from our lab, demonstrated the ability of transforming 
growth factor Beta-1 (TGFβ1) family proteins for controlling the 
steroidogenic pathway enzymes and to suppress androgen production by 
theca like cell model. It is reported in literature using bovine theca cells that 
TGFβ1, which is produced by Theca cells (TC) in the ovary modulates the 
differentiation of TC and play a significant role in controlling the enzymes 
of the steroidogenic pathway and suppress the androgens production. In 
this study, we want to test the role/effect of TGFβ1 on steroidogenesis 
and androgens production using the human Theca-like cell model. 
We hypothesize that Transforming Growth Factor Beta-1 significantly 
suppress the androgens (testosterone (T) and dehydroepiandrosterone 
sulfate (DHEAS)) biosynthesis in Theca-like cell model.
Methods: We used, Human adreno-carcinoma cell line (H295R) cells 
as a PCOS cell model. Cells were cultured on six-well plates for 60 hrs. 
The cells were treated with TGFβ1at different concentrations (0 to 25 
ng/ml) for 48 hours. After 48 hours, the media was removed and cells 
were washed with PBS and serum free media were added for subsequent 
24 hrs. After incubation the cells and media were collected for analysis. 
Testosterone and DHEA-S secretion level by the cells in the media was 
estimated by chemiluminescent immune-assay (CLIA) and expression of 
mRNA for CYP17A1, CYP11A1, and DENND1A genes was quantified 
by real-time PCR.
Results: H295R cells treatment with different concentration of TGFβ1 
(0 to 25 ng/ml) for 48 hrs significantly lowered the levels of T (0 ng/
ml: 2.11 ± 0.35ng/ml, 3.125ng/ml:0.46 ±0.10, 6.25 ng/ml:0.29±0.26, 
12.5ng/ml:0.40 ±0.07, 25 ng/ml:0.39±0.10) and DHEAS (0 ug/dL: 7.23 ± 
0.59ug/dL, 3.125ug/dL: 1.73 ± 0.15, 6.25ug/dL: 1.73 ± 0.99, 12.5 ug/dL: 
2.67±1.55, 25ug/dL: 1.30 ± 0.60) respectively (p<0.05). The expression 
CYP17A1 and DENND1A genes was significantly decreased all the 
tested concentrations, however, the CYP11A1 expression was increased.
Conclusion: These data showed a significant reduction in steroidogenic 
pathway genes and androgens (both T and DHEAS) production by the 
theca like cell model (H295R cells) treated with TGFB1. This might 
provide a potential therapeutic benefit of TGFB1 of hyperandrogenemia 
in PCOS women.

T-182
Optimization of the Use of Preimplantation Genetic Testing for 
Aneuploidy During In Vitro Fertilization (IVF) in the United 
States: A SART Database Study. Papri Sarkar†,1 Sangita Jindal∗,2 
Erika New†,1 Rachel Sprague†,1 Jean P. Tanner∗,1 Anthony Imudia∗.3 
1University of South Florida, Tampa, FL, United States; 2Albert Eistein 
College of Medicine, New York, NY, United States; 3University of South 
Florida, TAMPA, FL, United States.
Introduction: The success of an IVF cycle depends on implantation which 
requires interaction between embryo and endometrium. Preimplantation 
genetic testing for Aneuploidy (PGT-A) selects embryos with normal 
chromosome thereby enhancing chances of implantation and overall 
pregnancy outcome in conditions such as AMA, recurrent pregnancy 
failure and miscarriage. However, there is a dilemma among clinicians 
whether the universal recommendation of PGT-A improves IVF outcomes 
and is justified especially in young patients. Technically, embryos from 
young patients are expected to be euploid, therefore performing PGT-A 
may have no benefit in that population. With this background, we 
compared live birth rates (LBR) among women in different age groups 
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who had a “freeze all” autologous IVF cycle with subsequent elective 
single frozen embryo transfer (FET) with and without PGT-A in the 
United States.
Methods: This is a retrospective cohort study from the SART database. 
We captured all the “freeze-all” autologous IVF cycles which resulted in 
at least one FET that was an elective single embryo transfer in the year 
2014 and 2015. All such cycles were divided into two groups based on 
whether PGT-A or no PGT-A was performed. Reason for “freeze all” in 
no PGT-A group was secondary to the risk of developing OHSS. The no 
PGT-A group represents patients with the best possible prognosis during 
FET using genetically untested embryos from the “freeze all” cycle. The 
final cohort was stratified by age (< 35 and > 35 years old) and LBR was 
compared between the groups using chi-squared test.
Results: There was a total of 5,480 patients in the PGT-A group and 
1,784 in the no PGT-A group. The mean age in the PGT-A and no PGT-A 
groups were 36.3±3.8 and 31.7±3.7 years, respectively. The BMI in were 
comparable (24.5±5.2 vs. 24.6±5.0). In women <35 years, the LBR 
between PGT-A [793/1,569 (50.5%)] and no PGT-A group [713/1,385 
(51.5%)] was not statistically different (p=0.63). No difference was 
noted in miscarriage rate between cycles with PGT-A [143 (8.8%)] and 
no PGT-A group [121 (8.4%)] in this age group (p =0.75). Similarly, in 
women aged ≥ 35 years, LBR in PGT-A group [2,115/3,911 (54.1%)] 
was comparable to no PGT-A group [199/399 (49.9%)] (p= 0.11) and 
miscarriage rate was also comparable between PGT-A 355 (9.1%) and 
no PGT-A group (7.3%)(p =0.27). In the PGT-A group, LBR was lower 
in women <35 years old compared with women in > 35 years old (50.5% 
vs. 54.1% respectively, p=0.018).
Conclusion: Performance of PGT-A in young reproductive-age women 
and advanced maternal age with good ovarian reserve did not improve 
live birth and miscarriage rates. On the contrary, utilization of PGT-A in 
young women could lead to less favorable clinical outcomes.

T-183
Impact of Growth Hormone and Androgel Adjuvant Therapies on 
IVF outcomes in Low Responder Cycles. Sicily E Garvin†,1 Sigal 
Klipstein,2 Vishvanath Karandae,2 Elizabeth Puscheck∗.1,2 1Wayne State 
University, Detroit, MI, United States; 2InVia Fertilty, Hoffman Estates, 
IL, United States.
Introduction: Low ovarian response to gonadotropin stimulation is 
associated with poor IVF outcomes. Adjuvant therapies including 
growth hormone (GH) and androgen supplementation are proposed 
to improve oocyte quality in low responders. Previous studies have 
shown GH co-treatment during gonadotropin stimulation increases FSH 
mediated follicular growth and estradiol secretion. Low dose androgens 
as a substrate for estradiol stimulate granulosa/theca cell proliferation 
and increase the number of preantral/antral follicles in low responder 
patients. However, effect of adjuvant therapies in low responders have 
been inconsistent and limited due to heterogeneity of GH protocols, 
and poorly characterized low responder control group. We performed 
a retrospective analysis of IVF cycle outcomes in a well-defined low 
responder group with and without adjuvant treatment. Hypothesis: We 
hypothesize co-treatment with adjuvant therapies improves outcomes in 
low responder IVF cycles comparted to those without adjuvant therapy.
Methods: Retrospective cohort study of low responder IVF cycles 
(n=263) at a single fertility center from January 1, 2014 - Dec 3, 2018. Low 
responder cycles were divided into three adjuvant groups GH alone (n=83), 
androgel alone (n=104) and GH plus androgel (n=22). GH administered as 
either 0.5ml daily omintrope (1.46mg) or saizon (2.2mg) on stimulation 
day #1 until trigger. Androgel 1%, administered 1 pump daily starting cycle 
day #10 prior to stimulation cycle for a maximum of 21 days. Comparisons 
made to a low responder control group not receiving adjuvant treatment 
with at least one previous failed IVF cycle and meeting Bologna criteria. 
Data analysis performed with SPSS software: Mann Whitney, chi square 
or fisher’s exact test. Relative risk of primary outcome, clinical pregnancy 
or live birth, determined using log-binomial regression models with and 
without adjustment for potential confounders of each outcome.
Results: Low responder IVF cycles with adjuvant therapy had a two-
fold increase in the probability of clinical pregnancy or live birth [RR 
2.08] 95%CI (0.88-4.95), [RR 2.07] 95%CI (0.55-7.81) respectively and 

fewer cycles without an embryo available for transfer [RR 0.57] 95%CI 
(0.41-0.79). There were a greater number of embryos cryopreserved in the 
low responder group without adjuvant therapy [RR 0.25] 95%CI (0.10-
0.59). The observed association between adjuvant therapy and primary 
outcome of clinical pregnancy or live birth is limited due to low power 
and small sample size.
Conclusion: Adjuvant co-treatment of low responders significantly 
improves number of IVF cycles with an embryo available for transfer. 
While the association between clinical pregnancy and live birth in this 
well-defined low responder group is limited by sample size, further 
studies are ongoing.

T-184
The Role of Endometrial Stem Cells After Local Endometrial 
Injury in Women With Recurrent Implantation Failure 
Undergoing In-vitro Fertilization. Yiping Fan†,1 Ryan Wai Kheong 
Lee†,1 Xiang Wen Ng†,1 Caroline Gargett∗,2 Jerry Kok Yen Chan∗.1 
1KK Women’s and Children’s Hospital, Singapore, Singapore; 2Hudson 
Institute of Medical Research, Victoria, Australia.
Introduction: In-vitro fertilization success rates has plateaued around 
30% for over a decade, with recurrent implantation failure (RIF) 
affecting 10% of women, where two or more embryo-transfers (ET) of 
top-quality embryos result in failures. Local endometrial injury (LEI) 
has been shown in some studies to increase chemical pregnancy rates 
significantly, although the exact mechanism is currently unknown and 
not well understood. Here we aimed to compare the effect of LEI on 
endometrial stem cell (ESC) before and after LEI in RIF patients in an 
attempt to understand the role ESC may play.
Methods: Women with defined RIF (≥ 2 ET of either 2 top-quality 
blastocysts or cleavage staged embryos) were recruited and consecutive 
mid-luteal phase endometrial biopsies were obtained before their next ET 
in the following menstrual cycle. The biopsies were digested into single 
cells with collagenase 1. The proportion of SUSD2-expressing ESCs in 
the two samples were compared and sorted using magnetic beads. Under 
hypoxic condition of 5% oxygen, we compared the CFU-assays of the 
SUSD2+ve fraction between the 2 samples, under the culture conditions 
of 10% FBS, 1% antibiotic/antimycotic, 2mM glutamine in DMEM/F12. 
We also attempt cell expansion of the SUSD2+ve fraction in 10ng/ml 
bFGF, 10ng/ml EGF, 1uM A83-01 in DMEM/F12 with decreasing fetal 
bovine serum with increasing passages. At confluency, the propagation 
medium was switched to the decidualisation medium (2%DCC-FBS, 
0.5mM 8-bromo-cAMP, 10-6 M MPA in phenol red-free DMEM/F12) 
and changed every two days under normoxic conditions.
Results: Seventeen participants were recruited with 10 successfully 
paired samples. The mean age of the participants are 34.8±2.5yrs old. 
From the patients whom we attained paired samples, five (50%) fell 
pregnant, although 2 ended with biochemical pregnancy only. There is 
a significant drop in the proportion of SUSD2-expressing cells between 
the before and after LEI samples (6.6±4.2 to 2.7±2.2 , P=0.03). The 
cloning efficiency increased from 2.2±2.6% to 13.2±19.3%, although not 
statistically significant (P=0.28).
Conclusion: In this population, half of the women fell pregnant after 
dual-LEI. While it is unclear whether this is a result of alterations in the 
ESC compartment, the data presented highlighted interesting differences 
between the endometrial samples before and after LEI. Although the 
proportion of SUSD2+ve cells dropped, their cloning efficiency increased. 
More work is needed to further understand the impact of these data and 
the role ESC might play in improving fertility rates in patients with RIF.

T-185
Effect of Night Shift Work on Anti-Mullerian Hormone (AMH) 
Levels in Reproductive-Aged African American Women (AAW). 
Chelsea Fortin†,1 Emma Giuliani†,1 Anne Waldo,1 Lia Bernardi,2 
Mercedes Carnethon,2 Erica E Marsh∗.1 1University of Michigan, Ann 
Arbor, MI, United States; 2Northwestern University, Chicago, IL, 
United States.
Introduction: Circadian disruption, as commonly occurs in night shift 
workers, has been associated with adverse reproductive outcomes. Very 
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few studies, however, have examined the association between night shift 
work and ovarian reserve, and to date, no prior studies have investigated 
the impact of night shift work on ovarian reserve in a minority population. 
The objective of this study was to determine whether levels of AMH, a 
widely used serum biomarker of ovarian reserve, are associated with 
working night shift in a cohort of reproductive-aged African American 
women (AAW).
Methods: This cross-sectional study utilized an established cohort of 
AAW from Detroit, MI aged 25 to 35 years old, who had been recruited 
as a part of the NIEHS Study of the Environment, Lifestyle and Fibroids. 
Anthropometric measurements, self-reported medical history, and serum 
AMH levels (picoAMH assay, Ansh Labs, Webster, TX) were analyzed. 
Multivariable linear regression models were used to estimate the impact 
of night shift work on AMH levels (SAS 9.4 - Cary, NC). Models were 
adjusted for age, age2, body mass index, recent or current hormonal 
contraception use, and irregular menses (>35 days).
Results: A total of 1,646 women were included in this analysis with 
an average age of 29.2±3.4 years old and a median AMH of 4.1 ng/mL 
(IQR 2.3-6.7). Of these women, 236 (14%) reported working night shifts, 
with an average of 113±97 night shifts worked per year, and a median 
AMH value of 3.74 (IQR 1.90-5.91). Adjusted models demonstrated that 
working night shift was signifi cantly associated with lower AMH levels 
(-0.15, 95% CI -0.28 to -0.03, p=0.02).
Conclusion: These fi ndings suggest that ovarian reserve, as measured by 
serum AMH levels, is lower in reproductive-aged AAW who work night 
shifts than in those who do not work night shifts. Further research is needed 
to establish the mechanistic link between disruptions in circadian rhythm 
and decreased ovarian reserve. Providers should have an understanding of 
the factors that impact ovarian reserve in a diverse cross-section of women, 
as this will improve our ability to provide personalized recommendations 
and empowers all patients to make informed reproductive choices.

T-186
The Role of Ethnicity in PCOS Patient Responses to Ovulation 
Induction in Timed Intercourse and Intrauterine Insemination 
Cycles. Zoran Jason Pavlovic†,1 Lauren Grimm†,2 Sara Twiehaus†,1

Nepheli Raptis†,2 Emma Radley†,2 Hannah Mandell†,2 Christy Oso†,2

Jessi Anderson†,2 Angie Beltsos∗,2 Roohi Jeelani∗.2 1Rush University 
Medical Center, Chicago, IL, United States; 2Vios Infertility Institute, 
Chicago, IL, United States.
Introduction: Polycystic Ovary Syndrome (PCOS) is the most 
frequently diagnosed cause of infertility, however it is still one of the 
most misunderstood. Studies have shown diff erences in the clinical 
manifestations of PCOS in patients of diff erent ethnic backgrounds. 
Yet, questions remain whether such diff erences are also seen in PCOS 
patient responses to assisted reproductive techniques (ART). Data has 
shown that certain ethnicities respond diff erently to ART and have greater 
gonadotropin sensitivity, resulting in increased an increased number of 
retrieved oocytes but worse fertilization and ongoing pregnancy rates 
compared to their Caucasian counterparts. Thus, this study sought to 
investigate whether or not the same is true in these patients’ responses 
to ovulation induction (OI) in timed intercourse (TIC) and intrauterine 
insemination (IUI) cycles.
Methods: A retrospective cohort analysis was performed on PCOS 
patients undergoing OI and either TIC or IUI. OI was performed 
using either letrozole, clomiphene citrate or gonadotropins. Baseline 
demographic characteristics included ethnicity, age, BMI, anti-
Mullerian hormone (AMH) level and endometrial stripe thickness. The 
primary outcome measure was clinical pregnancy defi ned as ultrasound 
confi rmation of a gestational sac with a heartbeat at 5-6 weeks. Logistic 
regressions controlling for the above demographic factors were performed 
using SPSS (SPSS Inc., Chicago, IL, USA).
Results: 349 cycles consisting of 244 (69.9%) Caucasian, 39 (11.2%) 
Asian, 43 (12.3%) Hispanic/Latin American and 23 (6.6%) African 
American cycles were analyzed. Baseline characteristics did not diff er 
between ethnicities. When comparing all non-Caucasian ethnicities 
to Caucasians and controlling for patient age, BMI, AMH level and 
endometrial stripe thickness, ethnicity was not found to be a signifi cant 
and independent predictor of clinical pregnancy in PCOS patients (OR 

0.73, 95% CI 0.4-1.4; P = 0.35). Similarly, when comparing each cohort 
of PCOS patients to the others, ethnicity was again not a signifi cant and 
independent predictor. This also held true when stratifying for patients 
who only utilized letrozole for OI (78% of cycles).
Conclusion: Preliminary data showed that when controlling for age, 
BMI, AMH level and endometrial stripe thickness in PCOS patient 
cohorts, ethnicity was not a signifi cant and independent predictor of 
clinical pregnancy in TIC/IUI cycles. Therefore, although PCOS patients 
may have diff ering clinical presentations depending on ethnicity, these 
patients can receive the standard of care for ovulation induction due to 
the equal effi  cacy.

T-187
Does a Decrease in Estradiol Level Despite an Adequate 
Endometrial Lining Thickness Have an Adverse Eff ect on Live 
Birth Rates in Frozen Embryo Transfer Cycles? Karrie Anne 
Brondell Walker†,1 Peter Lindner†,2 Micah J Hill∗,2 Saioa Torrealday∗,2

John M Csokmay∗,2 Mae W Healy∗.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: Ultrasound evaluation of endometrial thickness (ET) during 
an a medicated frozen embryo transfer (FET) is an accepted means of 
monitoring for the adequate endometrial synchronization of exogenous 
estrogen. However, there is confl icting data on the usefulness of estradiol 
(E2) monitoring during these cycles. Our objective was to determine the 
eff ect on pregnancy outcomes when the E2 level decreases during a FET 
cycle with trilaminar ET of 7mm or greater compared to control cycles 
in which there was the expected increase in E2 levels.
Methods: A retrospective cohort study was performed of all FET cycles 
between 01Jan2015 and 31Dec2018. E2 levels and ET were evaluated 
on day 8 and day 14 of FET preparation prior to the start of progesterone. 
The primary outcome was live birth rates (LBR). The secondary outcome 
was clinical pregnancy rates (CPR).
Results: 578 FET cycles were performed during study time period. The 
total LBR was 51% and CPR was 58%. 45 cycles had a decrease in E2 
value from day 8 to day 14, of which 26 had vaginal (PV) estrogen added, 
while the remaining 19 cycles did not have PV estrogen supplementation. 
There were 339 control cycles which saw the appropriate rise in E2 value. 
There was no signifi cant diff erence in LBR or CPR between the control 
group and E2 decrease group (Table 1) even when controlling the added 
PV estrogen. When comparing the E2 decrease cycles with and without 
added PV estrogen, there was no statistical diff erence in LBR or CPR 
(Table 2).
Conclusion: Within FET with ET of 7mm or greater, there is no eff ect 
on LBR or CPR despite a decrease in serum E2 values. Larger studies 
are needed to evaluate whether FET monitoring should include day 8 E2 
values and whether it impacts clinical outcomes. 



Thursday Posters
 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 191A

T-188
The Correlation Between Human Papillomavirus Infection on 
Sperm Motility and Morphology Among Infertile Men. Sareh 
Abdollahifard†∗,1 Iman Arbab Kazem Zadeh∗,2 Majid Maddahfar∗.3 
1Jahrom University of Medical Sciences, Jahrom, Iran, Jahrom, Iran, 
Islamic Republic of; 2University of Kassel, Kassel, Germany, Kassel, 
Germany; 3BHOWCO Trading GmbH, Frankfurt am Main, Germany, 
Frankfurt am Main, Germany.
Introduction: Infection of human papillomavirus infection (HPV) 
is present in 10-13% of sexually active men (with non-symptomatic 
antibodies detected in some 70-80%), it was proposed that as an active 
infection this might have major consequences for male fertility. However, 
infection with any of the several types of human papilloma virus seems 
considered almost exclusively as a prelude to cervical cancer in females. 
There are no enough studies and research on the correlation between HPV, 
therefore, this study was conducted to investigate the presence of human 
papillomavirus (HPV) in human sperm cells and to evaluate potential 
effects of HPV on the motility and morphology sperm functions, specially 
motility and morphology sperm of infertile men in patients referring at 
infertility clinics of Jahrom University of Medical Sciences in 2017-2019.
Methods: In this double-blind placebo-controlled clinical trial, Specimens 
of semen were collected from 176 randomly selected men patients who 
attended the fertility clinics at infertility clinic in Jahrom University of 
Medical Sciences. The presence of HPV DNA and RNA were examined 
by polymerase chain reaction. Semen quality and sperm cell function 
(motility and morphology sperm) were analyzed by computer-aided 
autoanalyzer.
Results: There was significant difference among the studied variables 
in terms of confounding variables. Human papillomavirus type 16 DNA 
and RNA were found in 30% of the sperm cells specimens, respectively. 
Human papillomavirus type 18 DNA and RNA were present in 22% of the 
same sperm cells specimens, respectively. Incidence of asthenozoospermia 
among patients infected with either HPV was significantly higher than 
in those without HPV in their sperm cells (70% versus 19%). The data 
were analyzed using descriptive and inferential statistics (P < 0.0001).
Conclusion: These results suggest that human papillomavirus can be 
found in human sperm cells and that certain HPV-specific genes are 
actively transcribed. Sperm motility and morphology parameters seem 
to be affected by the presence of HPV in the sperm cells, and also the 
incidence of asthenozoospermia may be associated with HPV infection.

T-189
Endometriosis Gene Variants and Assisted Reproductive 
Technology Outcomes. Kenneth Ward. Predictive Laboratories, Salt 
Lake City, UT, United States.
Introduction: Endometriosis is a common cause of or co-factor in female 
infertility. We have developed predictive algorithms using DNA markers 
for detecting which infertility patients have endometriosis. The purpose 
of this study was to test the initial performance of this DNA marker panel 
in an Assisted Reproductive Technology (ART) clinic.
Methods: DNA markers were discovered through whole exome 
sequencing of 3,100 women with surgically-confirmed endometriosis. 
Minor allele frequencies were compared to those reported for 55,860 non-
Finnish European controls in the gnomAD population database (version 
2.0.2, Broad Institute). We developed a predictive genetic score using 
genotype results for each endometriosis-associated marker weighed using 
the log of the lower bound of 95% confidence interval of the observed 
odds ratio. A custom genotyping panel was developed and the predictive 
algorithm was validated using independent case and population samples. 
208 consenting patients cared for in a busy ART practice have been tested 
to date. We have recorded all treatment outcomes in the first four months 
after genetic testing.
Results: 16 patients underwent intrauterine insemination (IUI) and only 
two became pregnant; both had very low endometriosis risk scores. Failed 
IUI was associated with scores in the upper two quartiles. 32 patients had 
frozen embryo transfers after in vitro fertilization resulting in 16 clinical 
pregnancies; endometriosis risk scores did not correlate with IVF success 

or failure. 12 patients became pregnant without IUI or ART- all but one 
had risk scores in the lowest quartile. Treatment cycles are underway in 
53 additional patients whose outcomes are pending.
Conclusion: In this initial series, low risk results for a genetic test 
predicting endometriosis risk in infertility patients are associated with 
immediate conception with either no treatment or IUI (Fisher Exact 
p=0.001). Genetic testing for endometriosis risk may help physicians and 
their patients determine who should proceed immediately to IVF and who 
may be successful with timed intercourse or IUI.

T-190
Prognostic Value of Low Anti-Mullerian Hormone Level During 
IVF Among Young Women: A Sart Data Study. Papri Sarkar†,1 
Brittany Roberts†,1 Erika New†,1 Rachel Sprague†,1 Jean Tanner∗,1 
Anthony Imudia∗.2 1University of South Florida, Tampa, FL, United 
States; 2University of South Florida, TAMPA, FL, United States.
Introduction: According to the Society for Assisted Reproductive 
Technology (SART), one of the common causes of female infertility is 
diminished ovarian reserve (DOR). During in vitro fertilization (IVF), 
Anti-Mullerian hormone (AMH) plays a key role in determining the 
ovarian reserve and predicting the ovarian response to stimulation. 
However, results regarding the capacity of AMH in predicting IVF 
clinical outcomes are inconsistent. An AMH level of <1.05 ng/mL has 
been associated with DOR and lower chances of live births. It is known 
that low AMH in combination with advanced maternal age indicates poor 
IVF outcome, however little is known about the prognostic value of low 
AMH in young IVF population. Hence, the goal of this study was to 
determine the predictive attributes of AMH in terms of oocyte yield and 
pregnancy outcome in women <35 years old and to determine if donor 
egg IVF should be recommended to patients with Ultralow AMH level.
Methods: This is a population-based retrospective cohort study of cycles 
from the SART database between 2012-2016. All fresh autologous IVF 
cycles in women <35 years old were included. Based on AMH level, 
women were stratified into 4 groups; Normal (>1.05 ng/mL), Low 
(<1.05-0.4 ng/mL), Very low (<0.4-0.16 ng/mL) and Ultra-low (<0.16 
ng/mL). Student’s t-test and ANOVA were used to compare continuous 
variables and chi-squared test was used to compare pregnancy outcomes 
between different groups.
Results: A total of 113,643 cycles were included in the analysis (normal 
AMH level=90,642). The number of oocytes retrieved was significantly 
different among AMH groups (p <0.001). Women with Ultra-low AMH 
had the lowest number oocytes retrieved (5.2±0.4), followed by Very low 
(6.1±0.1) and Low AMH (9.4± 0.07). Women with normal AMH had the 
most oocytes retrieved (15.5±0.05). A total of 81,252 cycles had fresh 
transfer (71.4%). The median (range) number of embryo transferred was 
2 (1-6) in all groups. The live birth rate (LBR) was also significantly 
different among AMH groups (p<0.001). The lowest LBR was observed 
in women with ultralow AMH (159/1,336; 11.9%), followed by Very 
low (1,131/5,375; 21%), Low (4,735/16,290; 29.1%), and normal AMH 
(33,091/90,642; 36.5%).
Conclusion: AMH is a suitable independent biomarker to predict 
oocyte yield and live birth rate during IVF cycle among young women 
with DOR. Women with Ultralow AMH though at increased risk for 
cycle cancellation, have reasonable probability of achieving live birth. 
Therefore, oocyte donation should be reserved until multiple failed 
attempts at conception using autologous oocytes.

T-191
Effect of Unkeito, a Traditional Herbal Medicine, on a Rat Model 
of Polycystic Ovary Syndrome. Sayako Yoshita†, Satoko Osuka, 
Reina Sonehara†, Natsuki Miyake†, Mayuko Murakami†, Wei Wei†, 
Shotaro Hayashi†, Ayako Muraoka†, Umida Ganieva†, Natsuki 
Nakanishi†, Yukiyo Kasahara†, Bayasula Bayasula, Nobuyoshi 
Takasaki, Tomohiko Murase, Tomoko Nakamura, Maki Goto, 
Fumitaka Kikkawa∗. Nagoya University Graduate School of Medicine, 
Nagoya, Japan.
Introduction: Unkeito, a traditional herbal prescription composed of 
Paeonia lactiflora and Cinnamomum cassia combination, has been used 
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in Asian countries as a prescription for patients with menstrual dysfunction 
or infertility. However, the functional mechanism of Unkeito is largely 
unknown. Polycystic ovary syndrome (PCOS) is the main cause of female 
infertility worldwide and there are few available therapeutic drugs. In this 
study, we investigated the effect of Unkeito on the phenotype of prenatal 
dihydrotestosterone (DHT)-induced PCOS in rats.
Methods: We generated a prenatal DHT-induced rat model of PCOS 
(3 mg subcutaneous injection daily administered from Day 16 to 19 of 
the mother’s pregnancy) and compared the PCOS phenotype of the rats 
given normal feed (DHT group) with that of rats given Unkeito mixed 
feed (DHT+UKT group) by evaluation of the estrous cycle, hormone 
profiles, and ovarian morphology.
Results: Body weight and food intake and estrous cyclicity were not 
different between the two groups. The levels of serum progesterone were 
higher in the DHT+UKT group than the DHT group, but no significant 
differences in serum estradiol, testosterone, luteinizing hormone, and 
follicle stimulating hormone were observed between the two groups. 
Unkeito significantly increased the numbers of small antral follicles and 
preovulatory follicles (mean± standard error: 34.00± 2.65 vs. 26.50± 
1.73, 11.83± 1.70 vs. 5.50± 1.02 respectively: p< 0.05). The numbers 
of preantral follicles and corpora lutea were not different between the 
two groups.
Conclusion: These findings showed that the oral administration of Unkeito 
resulted in a significant increase in the numbers of normal antral follicles 
and preovulatory follicles in a prenatal DHT-induced rat model of PCOS. 
Unkeito may effectively improve ovarian function in this animal model.

T-192
Caloric Restriction Effecs on Female Wistar Rats Reproductive 
Healt. Israel Enrique Crisanto López†,1 Pablo López de Jesús∗,2 Isabel 
Arrieta Cruz∗,3 Juan Carlos Flores Alonso∗.4 1Benemérita Universidad 
Autónoma de Puebla, Puebla, Mexico; 2Universidad Autónoma 
Metropolitana, Iztapalapa, Ciudad de México, Mexico; 3Instituto 
Nacional de Geriatría, Ciudad de México, Mexico; 4Laboratorio de 
Biología de la reproducción, Centro de Investigación Biomédica de 
Oriente-IMSS, Puebla, México., Puebla, Mexico.
Introduction: The caloric restriction (CR) refers to the restricted intake of 
food from ad libitum feeding. CR has been proposed as increases longevity 
factor, It has been observed so conclusively in yeasts. However, CR in 
mammals can improve the state of health of many organisms also humans. 
Thus, it is know that the reduction in the diet that ranges from 10 to 40 % 
in young organisms can improve the quality of life (Health General) and 
can even improve neuroendocrine signals of the hypothalamic-pituitary-
gonadal axis (HHG) by modifying the hormonal reals patter that can be 
reflected in the alteration of metabolic homeostasis. On the other hand, it 
is known that as individual beings the aging, the ovarian function declines 
like the metabolic homeostasis. However, CR effets on female wistar rat 
during th adult-elderly step are unknown. The objetive of this work was 
to determine if CR improves the reproductive health parameters in the 
adult Wistar female rat.
Methods: Eighteen female Wistar rats of 3 months of age were used and 
it was divided into three experimental groups: Control or Ad libitum food 
intake, CR 15% and CR 25%. All subjects were placed into individual 
cages and kept in inverted light cycles 12:12 hours, the total food intake 
was evaluated for 15 days before to CR. During CR, the body weight 
and the estrus cycle of the rats were monitored, after 3 months they were 
euthanized by decapitation for blood serum extraction; the metabolic and 
hormonal parameters were quantified.
Results: The results obtained show that the CR keeps the females in 
constant cyclicity, which suggests normal ovarian physiology, but there 
is an increase in the concentrations of fatty acids in the metabolism of the 
subjects of the control group. The hormonal data with metabolic activity 
conclude that CR is a strategy that favors the health of experimental 
groups still in the young stage.
Conclusion: Conclusion: we can conclude that the CR is a propitious 
rate to improve the health of the Wistar female rats.

T-193
The Impact of Artificial Intelligence on Farid’s Updated 
Innovation in Reproduction. Ali Farid Mohamed Ali∗. Heliopolis 
Hospital, cairo, Egypt.
Introduction: Every second passed there is a new in reproductive 
medicine. Artificial intelligence (AI) is partnership between man and 
machine. So the aim of this work is to represent the updated innovation 
in the last 3 years of the author under the impact of artificial intelligence.
Methods: Artificial intelligence applied to text mining with network 
information input for the web based tool. the algorithm features an 
adjustable threshold to increase either sensitivity or specificity. The clinical 
decision support system using algorithm that present a high precision: 
multi layer perception , Deep Learning , support Vector machine and 
Naives Bayes we proposed a Novel deep learning method regarding 
the effect of cerebrolysin , olive oil , Bee venom on poor responder in 
prospective strong effect of Bee propolis on oocyte aging , the effect 
of Farid syrup( Honey: Bee Propolis : zamzam water with ration 3:2:1 
respectively) on Mitochondrial function and DNA damage.Nano gold in 
experimental endometriosis and adenomyosis. Magnetic and Bee venom 
acupoint stimulation treatment of unexplained infertility , a new estrogen 
receptor delta , treatment of arteriovenous malformation by interferon 
through trans vaginal ultrasound.
Results: Using artificial intelligence Deep learning , we demonstrated 
positive impact of cerebrolysin , olive oil , Bee propolis on poor ovarian 
responders, effect of Bee propolis on aged oocyte , positive impact of 
Farid syrup on mitochondrial function and DNA damage, the curative 
effect of Nano gold on endometriosis , Adenomyosis , high pregnancy 
rate, live birth rate after magnetic and Bee venom acupoint stimulation 
, Delta new estrogen receptor and high pregnancy rate after interferon 
treatment of arteriovenous malformation as a cause of foetal wastage.
Conclusion: Using artificial intelligence we demonstrated positive impact 
of Bee propolis , Farid syrup , olive oil , Bee venom ,(poor responders) 
Bee venom and magnetic acupoint stimulation on unexplained infertility 
, interferon treatment of repeated fetal wastage , new estrogen receptor 
Delta and its chromosomal localization.

T-194
Identification and Isolation of Rare Microchimeric Cells in Paired 
Maternal-Cord Samples. Yonghou Jiang,1 Stephen McCartney,2 
Sami B Kanaan,3 Francesca Urselli,3 John Houck,1 J. Lee Nelson,4 Raj 
Shree,2 Whitney E Harrington∗.5 1Seattle Children’s Research Institute, 
Seattle, WA, United States; 2University of Washington, Seattle, WA, 
United States; 3Fred Hutchinson Cancer Research Center, Seattle, WA, 
United States; 4Fred Hutchinson Cancer Research Center / University 
of Washington, Seattle, WA, United States; 5Seattle Children’s Research 
Institute / University of Washington, Seattle, WA, United States.
Introduction: During pregnancy, cells are exchanged between mother 
and fetus and may persist for many years in the recipient, a phenomenon 
known as microchimerism. In the mother, fetal origin Mc (FMc) can be 
detected many years after delivery and may contribute to future health 
and disease, including reproductive fitness. In the offspring, maternal 
Mc (MMc) can be detected in both immune and non-immune cells in 
peripheral blood and distributed throughout the body, however little is 
known about the functional and immunologic consequence of this maternal 
graft. The rare frequency of these microchimeric cells presents a unique 
challenge to their identification and isolation for down-stream studies.
Methods: We have developed an approach to identify rare microchimeric 
cells using antibodies specific to non-shared HLA Class-I antigens as part 
of an 18-color flow cytometry panel also designed to identify progenitor 
cells, monocytes, NK cells, dendritic cells, and naïve and antigen 
experienced B and T-cells, including T-regs. In validation studies utilizing 
a dual antibody labeling strategy in which both “donor” and “recipient” 
cells may be uniquely labeled, we are able to reliably detect donor cells 
as low as 0.01%. In addition, we are able to confirm Mc levels in paired 
samples using a qPCR-based approach to target a unique marker of each 
member of the pair in the background of the other.
Results: From a cohort of US pregnancies in which we plan to assess both 
FMc and MMc, we will be able to use a dual antibody strategy in 28%. In 
an example maternal-infant pair in which maternal cells were labeled with 
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HLA-A9 antibody and fetal cells were labeled with HLA-A2 antibody, 
we identified FMc in maternal peripheral blood mononuclear cells 
(PBMC) collected prior to delivery at a level of 0.034%, whereas MMc 
was indistinguishable from background in cord blood mononuclear cells 
(CBMC). Within the maternal PBMC, fetal origin cells were comprised 
of T-cells (77%), the majority of which were CD127 high / CD25 low 
/ CD45RO-, monocytes (14%), dendritic cells (11%), and rare B-cells 
and NK cells. By comparative qPCR measurement, the level of FMc in 
maternal PBMC was 0.037% and the level of MMc in CBMC was 0.002%.
Conclusion: We have developed a method to phenotype and isolate rare 
microchimeric cells present at a frequency as low as 0.01%. We are now 
applying this technique to isolate rare microchimeric fetal and maternal 
cells in the setting of both normal and abnormal pregnancy to better 
understand the immunologic consequence of these grafts.

T-195
Exposure of Human Fetal Membranes to Bacterial LPS and 
Viral dsRNA Augments Neutrophil Activation while Reducing 
Neutrophil Extracellular Trap Stability. Mancy Tong†, Sarah E 
Hanna†, Vikki M Abrahams∗. Yale University, New Haven, CT, United 
States.
Introduction: Preterm birth affects >10% of pregnancies worldwide 
and is a major cause of fetal morbidity and mortality. Chorioamnionitis, 
characterized by neutrophil infiltration of the fetal membranes (FMs), is 
a major risk factor for preterm birth and can be initiated by an infection. 
However, it is well-established that there exists a vaginal microbiome 
and not all women experience preterm birth. Thus, a second trigger, 
potentially from a viral infection, may be important. This study aimed to 
characterize the effect of human FMs on neutrophil migration, activation, 
and neutrophil extracellular trap (NET) formation after FMs were first 
exposed to a combination of bacterial lipopolysaccharide (LPS) and viral 
dsRNA [Poly(I:C)] as a model of a polymicrobial infection.
Methods: Conditioned media (CM) were collected from normal term FM 
explants treated with either media alone (resting); LPS (1ng/ml) alone; 
Poly(I:C) (20μg/mL) alone; or combination LPS and Poly(I:C). Peripheral 
blood neutrophils were isolated and cultured with FM-CM for 1-4hr. As 
controls, neutrophils were exposed to media, LPS or Poly(I:C). Migration 
was quantified using a transwell assay (n=7). Neutrophil activation was 
quantified by ELISA for IL-8 and myeloperoxidase (MPO), and by 
luminol chemiluminescence for ROS production (n=10). NET formation 
was visualized and quantified by immunofluorescence for extracellular 
DNA (n=10).
Results: We previously reported that resting FM-CM significantly 
increased neutrophil migration, IL-8 secretion and NET release compared 
to the media control; and that LPS-stimulated FM-CM further augmented 
these while also inducing MPO and ROS release. Herein we report that 
Poly(I:C)-stimulated FM-CM also significantly increased neutrophil 
migration (1.9±0.2-fold), IL-8 secretion (23.4±13.9-fold), MPO release 
(2.1±0.4-fold) and NETs (1.3±0.08-fold) compared to neutrophils exposed 
to resting FM-CM (p<0.05). Combination LPS and Poly(I:C)-stimulated 
FM-CM further augmented neutrophil migration (2.5±0.3-fold), ROS 
production (1.1±0.0-fold) and MPO release (2.2±0.3-fold) compared to 
CM from FM stimulated with Poly(I:C) alone (p<0.05). NETs induced 
by Poly(I:C)-stimulated FM-CM or combination LPS and Poly(I:C)-
stimulated FM-CM were degraded by 2-4hr, while those induced by 
resting or LPS-stimulated FM-CM were maintained.
Conclusion: Our findings show that a bacterial-viral polymicrobial 
infection of the FMs over-activates neutrophils compared to either single 
trigger, and this may potentiate FM tissue damage that could contribute 
to preterm birth. Furthermore, FM exposure to viral dsRNA triggers 
the release of unstable NETs which may be indicative of an alternative 
pathway of NET formation and potentially altered NET function at the 
maternal-fetal interface.

T-196
Human Endometrial Stromal Cell Biomarkers are Potently 
Stimulated by Peroxisome-Proliferator Activated Receptor-beta/
delta Ligation. Jie Yu∗,1 Sarah L. Berga∗,2 Robert N. Taylor∗.2 
1Wake Forest School of Medicine, Winston-Salem, NC, United States; 
2University of Utah Health, Salt Lake City, UT, United States.
Introduction: In women, embryo implantation is controlled within 
a narrow window of uterine receptivity. We and many others have 
investigated the effects of estradiol and progesterone and their respective 
classical receptors (ER-α and PR-A and -B) on differentiation of 
decidualized human endometrial stromal cells (ESC). We discovered 
that expression of these sex steroid receptors, along with upregulation 
of the gap junction protein, connexin (Cx)43, prolactin, IGFBP-1, IL-11 
and VEGF are all intermediaries of successful implantation. Conversely, 
inflammation within the endometrium impedes this decidualization 
process. In the current experiments we asked if drugs targeting the 
peroxisome-proliferator activated receptor (PPAR)-β/δ could stimulate 
decidualization. Our findings indicate that PPAR-β/δ agonists have 
salutary effects on ESC differentiation in vitro that suggest potential 
fertility-enhancing properties of this class of drugs.
Methods: Proliferative phase endometrial biopsies were collected from 
five parous women with regular menstrual cycles. Samples subjected 
to immunohistochemistry demonstrated nuclear ER-α, PR-A and -B, 
and PPAR-β/δ in epithelial and stromal compartments. Human ESC 
were derived and grown under a standard decidualization protocol with 
hormones (10 nM 17β-estradiol, 100 nM progesterone, and 0.5 mM 
dibutyryl cyclic adenosine monophosphate, E/P/c) for up to 3 days to 
mimic the late secretory phase of the menstrual cycle. 5 μM GW0660 
(GW) or retinoic acid (RA) were used as PPAR-β/δ agonists. Western 
blots of the nuclear receptor proteins, selected phospho-signaling proteins 
and Cx43 were performed. ELISA for secreted biomarkers (prolactin, 
IGFBP-1, IL-11 and VEGF) were quantified 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 incubation with GW 
caused an increase in ER-α, PR-A and -B, but downregulated its own 
PPAR-β/δ receptors. Phospho-MEK1/2, -ERK1/2, -p90 RSK and -Cx43 
were all reduced by the PPAR-β/δ ligands, whereas the active non-phospho 
Cx43 form was dramatically increased. The combination of GW with 
E/P/c increased the secretion of prolactin, IGFBP-1, IL-11 and VEGF 
by 1.5-20-fold (P <0.05).
Conclusion: The PPAR-β/δ agonists GW and RA have stimulatory effects 
on ESC differentiation in vitro that are additive to standard hormone-
induced responses. ER-α, PR-A and -B and Cx43 were all upregulated, 
along with secreted decidual biomarkers. The findings suggest that drugs 
that activate PPAR-β/δ could potentially enhance decidualization in 
women with uterine factor infertility.
Supported by the Eunice Kennedy Shriver NICHD: U01 HD66439.

T-197
Glyphosate Deteriorates Oocyte Quality Through a Mechanism 
That Involves Microtubule Organizing Center Disturbance. 
David Bai,1 Zeina A Yahfoufi,1 Sana Khan,1 Charalampos 
Chatzicharalampous,1 Hamid-Reza Kohan-Ghadr,2 Robert T Morris,1 
Husam M Abu-Soud.1 1Wayne State University, Detroit, MI, United 
States; 2Michigan State University College of Human Medicine, Grand 
Rapids, MI, United States.
Introduction: Glyphosate, or N-(phosphonomethyl) glycine, is a polar, 
organophosphorus compound, and as a potent herbicide, it is a key 
chemical in modern agriculture. Elevated levels of glyphosate have been 
found in common foods, and people are now concerned with its toxicity 
and impact on health. Glyphosate was first introduced as a metal chelator 
due to its ability to coordinate with metal ions. The facts that oocyte 
oxidative defense is partially regulated by a metalloenzyme (superoxide 
dismutase) and that the microtubule-organizing center (MTOC) is strongly 
associated with metalloproteins (zinc finger proteins) emphasize the 
impact of glyphosate as a strong zinc chelator in oocyte physiology. We 
hypothesize that glyphosate alters oocyte quality through a mechanism 
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involving i) dysregulation of scaff olding proteins in the MTOC and ii) 
depletion of intracellular zinc that mediates reactive oxygen species 
overproduction.
Methods: Metaphase II mouse oocytes (n = 100) were treated with 
increasing concentrations of glyphosate (0 - 300 µM). Oocytes 
were fi xed after 2 h of treatment (37 °C, 5% CO2) and evaluated via 
immunofluorescence to visualize the microtubule (MT) structure, 
chromosomal (CH) alignment, and pericentrin presence. Zinc depletion 
was evaluated by staining oocytes with Zinquin ethyl ester. Reactive 
oxygen species (ROS) production was assessed using the Cellular ROS 
Detection Assay kit (Abcam) via immunofl uorescence microscopy. 
Mouse embryos (n = 100) were similarly assessed for zinc content and 
ROS production.
Results: Increasing concentration of glyphosate disturbs oocytes 
by interacting with the pericentrin assembly and spindle fi bers. The 
disturbance of pericentrin occurred simultaneously with intra-oocyte 
zinc chelation to the extracellular space. This process was associated 
with ROS overproduction, and combined, these eff ects were suffi  cient 
to disturb MT and CH morphology, key markers of oocyte quality. 
The lowest concentration of glyphosate that induced the eff ects was 
~50 μΜ. All eff ects were signifi cant compared to controls (p < 0.05). 
Similar diff erences in zinc content and ROS production were observed 
in embryos (p < 0.05).
Conclusion: The present results depict an alarming picture regarding 
glyphosate’s eff ects on female fertility. Spindle alteration mediated by 
glyphosate treatment was notable, and pericentrin decomposition and 
loss of spindle viscoelastic response are likely permanent. Alternatively, 
glyphosate alteration of the MTOC through the spindle dynamic, 
pericentrin removal, and kinetochore targeting could occur through 
interference with vital zinc fi nger proteins by zinc chelation.

T-198
The Telomere Link Between Extended Fertility and Longevity. 
Jennia Michaeli†,1 Keren Rotshenker Olshinka†,1 Naama Srebnik†,1

Noa Serruya†,2 Talia Eldar-Geva∗,1 Yehuda Tzfati∗.2 1Shaare Zedek 
Medical Center, Jerusalem, Israel; 2Hebrew University of Jerusalem, 
Jerusalem, Israel.
Introduction: Telomeres are nucleoprotein complexes composed of 
tandem DNA repeats and associated proteins, which protect the ends 
of eukaryotic chromosomes. Telomeres gradually shorten with cell 
division and age. Thus, short telomeres were suggested to cause aging-
related pathologies and long telomeres to be associated with longevity. 
Telomeres also have a cardinal role in meiosis and the development of 
germ cells. Several demographic studies correlate late reproduction with 
general health and longevity. These studies support the assumption that 
extended fertility and delayed aging have a similar genetic background. 
We hypothesized that telomere length provides a link between extended 
female fertility and longevity.
Methods: Our study group consisted of women delivering a healthy infant 
following a spontaneous pregnancy at ages 43-48y. As a control, we chose 
age-matched previously fertile women, who do not use contraceptives but 
failed to conceive after the age of 41y. We measured leukocytes telomere 
length in the study group (at delivery and 5-6 months later) and in the 
control group. Average telomere length was measured by Southern blot 
analysis of telomere restriction fragments (TRF). Raw data were analyzed 
by TeloTool software, specifi cally designed to obtain accurate average 
telomere length for each sample. Sample measurements were reproducibly 
repeated and analyzed statistically.
Results: Sixty women participated in the study, 30 cases and 30 controls. 
Mean age, 45y, and demographic characteristics were similar between 
the groups. Average telomere length in the study group was 9700 bp, 
signifi cantly longer than that of the control group - 9270 bp (p<0.05). 
Telomere length measured in cases within 48 hours after the delivery 
was not diff erent from samples collected 5-6 months later from the 
same participants, excluding the possibility that pregnancy or delivery 
immediately aff ected telomere length.

Conclusion: Leukocyte telomere length is signifi cantly longer in women 
who deliver following a spontaneous pregnancy at an advanced age. We 
suggest that longer telomeres, associated with extended fertility, refl ect 
improved general health and oocyte quality.

T-199
A High Throughput Screen for Stress-forced Diff erentiation of 
ESC. Daniel A Rappolee∗,1 Daniel A Abdulhasan∗,2 Sudipta Dutta∗,2

Katherine Gurdziel∗,2 Steven Korzeniewski∗,2 Elizabeth Puscheck∗,2

Douglas Ruden∗.2 1Wayne State University, Detroit, MI, United States; 
2Wayne State University, detroit, MI, United States.
Introduction: To validate a high throughput screen (HTS) of embryonic 
stem cells (ESCs) using a stemness reporter and tested for stress-forced 
loss of stemness, Warburg anabolism and proliferation and increase in 1st

diff erentiated lineage, as well as implanted and epigenetic status.
Methods: ESC were tested by bulk or single cell (sc)RNAseq after 
72hr exposures to 0-300mM sorbitol + stemness-maintaining LIF - in 
monolayer culture to quantify stress-forced diff erentiation. Controls 
for normal stemness were LIF+ and normal diff erentiation were LIF-. 
RNA was isolated by RNAeasy lysis or 10XGenomics dropseq, RNA 
quality was checked by Agilent TapeStation, cDNA was synthesized 
using Lexogen’s QuantSeq library kit, and barcoded, multiplexed and 
sequenced by Illumina NovaSeq 6000. Data were demultiplexed by 
CASAVA software and FC expression was compared between conditions. 
In triplicate experiments, signifi cant fold change (FC) genes (FC≥2; 
FDR≤0.05, P<0.05) identifi ed aff ected pathways. Proliferation or death 
were assayed by Hoechst staining or Trypan blue staining, respectively. 
Validating studies including qPCR, immunoblot and immunofl uorescence 
and use of embryoid bodies.
Results: Stress forces dose-dependent responses; 7 Warburg anabolism/
stemness transcripts and proliferation decreased. Compared with 
normal diff erentiation, stress-forced, dose-dependent range of highest 
up-and down-regulated mRNA increased 3.5fold, but total transcript 
types decreased 10%, in ESCs exposed to 0-300mM sorbitol. Stress 
forced 5FC increase in 8 1st lineage mRNA, but 5FC decreases in 3 2nd

lineage transcripts and 85% of later lineages GO group ranks. The most 
signifi cant eff ects on later lineages were increased neural toxicity through 
suppression. Increases occurred in checkpoint genes, genes mediating 
epigenetic DNA/Histone methylation, stress response/heat shock genes. 
Genes that would mediate invasion after implantation decreased. All of 
the eff ects reported here were signifi cantly high for FC and low for false 
discovery rate (FDR)/Pvalue.
Conclusion: Stress decreases proliferation, stemness, and Warburg 
anabolism; compensating for fewer cells with increase 1st diff erentiated 
lineage compared with decreased 2nd and later lineages. This should predict 
teratogenesis with highest predictive values for neurotoxicity. This HTS 
should identify IVF culture conditions leading to optimal implantation 
and exposures of new drugs that could harm the implanting embryo and 
its stem cells.
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T-200
ARID1A Restricts Chromatin Accessibility and Histone H4 
Acetylation in the Endometrial Epithelium. Jake J Reske†, Mike R 
Wilson†, Asgerally T Falzeabas, Ronald L Chandler∗. Michigan State 
University, Grand Rapids, MI, United States.
Introduction: Loss of the SWI/SNF (BAF) chromatin remodeling 
complex subunit ARID1A is a frequent event in benign and malignant 
diseases originating from the endometrial epithelium. Understanding 
the molecular events following ARID1A disruption in the endometrium 
will be crucial to determining therapeutic targets and understanding 
the roles of chromatin structure in healthy uterine physiology. 
We hypothesize that ARID1A is required for sufficient chromatin 
maintenance in the endometrial epithelium, and loss of ARID1A results 
in a disordered chromatin landscape and transcriptional defects due to 
altered accessibility. Recently, we have shown that ARID1A maintains 
repressive chromatin at epithelial-mesenchymal transition genes through 
direct promoter interactions. To decipher ARID1A-dependent chromatin 
regulation, we profiled post-translational histone modifications associated 
with gene activation in both control and ARID1A-depleted endometrial 
epithelial cells.
Methods: Genomic assays were performed in 12Z human endometriotic 
epithelial cell line. Cells treated with siARID1A or non-targeting siRNA 
control for 72 hours were profiled for transcriptome by RNA-seq and 
chromatin accessibility by ATAC-seq. Cells treated with shARID1A 
lentiviral particles or non-targeting shRNA control for 72 hours were 
profiled for genome-wide ARID1A binding and histone H4 lysine 
acetylation (H4ac) by ChIP-seq.
Results: H4ac was found to be significantly associated with genome-
wide ARID1A localization at both gene promoters and distal elements. 
Genomic regions with altered chromatin accessibility following ARID1A 
loss were also associated with H4ac. ARID1A loss resulted in global 
increase in H4ac levels in an ARID1A binding-dependent manner at 
regions already marked by varying extents of basal H4ac. While less 
than 25% of gained H4ac regions directly overlapped with ARID1A, over 
75% of gained H4ac regions were found within 10 kb from a disrupted 
ARID1A binding site. Increasing H4ac was associated with increasing 
local chromatin accessibility, as previous studies have observed. At 
promoters, increasing H4ac was associated with gene expression changes 
that occurred following ARID1A loss. Activated promoters that gained 
H4ac are involved in inflammation, hypoxia, apoptosis, and epithelial-
mesenchymal transition processes.
Conclusion: These results suggest a mechanism of how ARID1A may 
prevent endometrial disease by regulating chromatin over large distances 
to affect gene transcription.

T-201
Safety and Toxicology Study After Intra-ovarian Engraftment of 
Human Bone Marrow Mesenchymal Stem Cell in Chemotherapy 
Induced POI Mouse Model. Hang-soo Park,1 Rishi Man Chugh,1 
Amro Elsharoud,1 Mara Ulin,1 Sahar Esfandyari,1,2 Lale Bakir,1 
Alshimaa Aboalsoud,1,3 Ayman Al-Hendy.1 1University at Illinois at 
Chicago, Chicago, IL, United States; 2Tehran University of Medical 
science, Tehran, Iran, Islamic Republic of; 3Tanta University Faculty of 
Medicine, Tanta, Egypt.
Introduction: Primary ovarian insufficiency (POI) refers to the ovarian 
loss of function under the age of 40 years and lead those patients to 
amenorrhea and infertility. Our previous study showed that transplantation 
of human bone marrow-derived mesenchymal stem cells (hBM-MSC) 
in chemotherapy-induced POI mouse ovary can reverse POI through 
correction of serum hormonal levels, promote follicular generation in 
the ovary, increase in granulosa cells population, and achieve pregnancy. 
According to this research, BM-MSC is a promising cell source to treat 
POI patients, however, there are still concerns about the potential risks 
of stem cell engraftment due to the route of administration. For further 
clinical application using allogenic hBM-MSC in POI, these reproductive, 
developmental and toxicity concerns should be addressed. Understanding 
the distribution of engrafted hBM-MSC in an animal model will explain 
how hBM-MSC interacts in the host animal and ensures the safety of 

allogenic hBM-MSC intra-ovarian transplantation.Hypothesis: We 
hypothesize that engrafted hBM-MSC remain in the ovary and do not 
distribute to any other organs.
Methods: In this study, we induced POI in C57/BL6 mice by 
chemotherapy. We then engrafted hBM-MSCs (500,000 cells/ovary) by 
direct intra-ovarian injection. 2 weeks and 4 weeks after MSC treatment, 
we sacrificed the mice and collected the major organs to analyze the 
presence of human-specific ALU repeat in genomic DNA (10 animals/
group). We also analyzed the transmission of human DNA with fetus 
genomic DNA (8 fetuses/ group). Moreover, we traced engrafted hBM-
MSC using whole body cryo-imaging.
Results: We found that human genes representing engrafted hBM-MSC 
were detected only in mouse ovaries and not in any of the major organs 
such as the heart, lungs, and liver. We also found that human DNA was not 
transmitted into the fetus during development. Pups delivered by the hBM-
MSC treated mice had no abnormal morphology and developed normally.
Conclusion: Our data revealed that engrafted hBM-MSC via intra-ovarian 
injection was not migrated into other organs. Engrafted cells stayed in 
targeted organs after 2 weeks and 4 weeks. hBM-MSCs engraftment does 
not affect fetuses or pups development. Our study demonstrates the safety 
data for allogenic hBM-MSC transplantation as POI therapy for future 
translations research and clinical trials.

T-202
Immunologic Dysregulation of IL-10 and IL-1β is Associated With 
Decrease of GREM1 in Obese Women Undergoing Controlled 
Ovarian Stimulation (COS). Tana Kim†, Yulian Zhao, Elizabeth A 
Enninga∗. Mayo Clinic, Rochester, MN, United States.
Introduction: Obese women have suboptimal in vitro fertilization (IVF) 
outcomes with lower pregnancy and live birth rates compared to women 
with normal body mass index (BMI). The etiology for these outcomes 
is multifactorial; however, follicular impairment due to obesity related 
chronic inflammation is a mechanism gaining recognition. As the follicular 
fluid (FF) provides the microenvironment for the oocyte, immune 
dysregulation could disrupt critical interactions between cumulus cells 
(CC) and the developing oocyte. By utilizing CC expression of GREM1, 
HAS2, PTGS2, and VCAN as surrogate markers of positive IVF outcomes, 
we examined how obesity related inflammation impacts CC function.
Methods: Following COS, FF and CC were collected during oocyte 
retrieval and grouped based on BMI ≥35kg/m2. CC expression of 
GREM1, HAS2, PTGS2, and VCAN were measured using RT-qPCR 
in a representative cohort of women. Baseline RNA differences were 
measured between the normal group (NG, 21.1-23.6 kg/m2, n=6) and the 
obese group (OG, 35.6-42.0 kg/m2, n=6). RNA levels were then measured 
from the NG following incubation of CC with FF of an obese subject 
(35.6 kg/m2) to measure GREM1 expression. Flow cytometry was used 
to demonstrate differences in protein levels. Cytokines were measured 
from the FF using Luminex assays (n=68). Based on results, CC from 
the NG were treated with IL-10 and IL-1β and GREM1 expression was 
compared. Mann Whitney was used to compare cohorts by BMI. Change 
in RNA and protein levels after treatment were analyzed by paired t test. 
Values are reported in medians.
Results: At baseline, CC from the OG had significantly lower relative 
expression of GREM1 compared to the NG (0.51 vs 1.01, p=0.03). No 
significant differences were seen with HAS2, PTGS2, or VCAN. When 
CC from the NG were incubated with FF of an obese subject, the relative 
expression of GREM1 decreased similar to what was seen at baseline in 
the OG (0.88 vs 0.40, p=0.02). Flow cytometry confirmed this difference 
at the protein level (12,003 vs 10,302 MFI, p<0.01). Compared to the 
NG, the OG had significantly higher levels of IL-10 (12.42 vs 53.39 pg/
mL, p<0.01) and IL-1β (1.92 vs 5.18 pg/mL, p=0.02) in the FF. When CC 
from the NG were treated with these cytokines, the relative expression 
of GREM1 decreased with IL-10 (1.01 vs 0.69, p=0.04) and IL-1β (1.01 
vs 0.43, p<0.01), suggesting that they may be responsible for driving 
down GREM1.
Conclusion: Dysregulation of IL-10 and IL-1β in the FF of obese women 
plays a role in decreasing the expression and translation of GREM1. 
Our results propose that immunological derangements to the follicular 
environment in obese women affect CC function. These findings shed 
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insight into a possible biologic explanation to the clinical differences 
observed in obese women undergoing IVF and suggest immunologic 
modulation may be a useful approach for improving positive pregnancy 
outcomes.

T-203
Redox Regulation of Estrogen (E2)-Stimulated Uterine Blood 
Flow (UBF): A Mechanism of Fetal Growth Restriction (FGR)? 
Rachael Bok†,1 Sara A Wennersten†,1 Sally P Stabler∗,1 Laura D 
Brown∗,1 James R Roede∗,2 Kenneth N MacLean∗,1 K. Joseph Hurt∗.1 
1University of Colorado School of Medicine, Aurora, CO, United 
States; 2University of Colorado School of Pharmacy, Aurora, CO, 
United States.
Introduction: E2 stimulates nitric oxide (NO) production, promoting 
UBF during pregnancy. Altered uterine artery (UtA)-NO signaling or 
responsiveness can increase risk for FGR. Increased oxidative stress in 
pregnancy may play a role in UtA-NO signaling. Cystathionine gamma 
lyase (CGL) produces the NO co-mediator H2S and recycles cysteine 
facilitating intracellular glutathione (GSH) production, and CGL null (KO) 
mice are sensitive to oxidative stress. We hypothesized that E2-stimulated-
NO-dependent UBF might be disrupted in KO mice.
Methods: FGR was induced by hypoxia (e13.5-e18.5) in primigravid 
C57/BL6 (WT) or KO mice. We assessed UBF in ovariectomized WT and 
KO mice with micro-ultrasound using UtA Doppler waveforms obtained 
at baseline and two days post-treatment (vehicle or 0.5 mg/kg/day E2) 
and calculated flow (mL/min-kg). Renal artery flow (RBF) was assessed 
as control. Serum NO metabolites were assayed and UtA eNOS/sGC/
PKG/PDE-5 expression was examined by immunoblot. Serum amino 
acids were evaluated using HPLC/LC-Mass Spectrometry. Intracellular 
GSH:GSSG was determined after derivatization by HPLC/fluorescence 
detection. Data reported are mean ± SEM, where n is number of animals; 
*p<0.05 was significant.
Results: Hypoxia reduced birth weight in WT and KO animals. 
KO+hypoxia pups were smaller than WT+hypoxia with similar maternal 
food intake. UBF/RBF was similar between genotypes at baseline and with 
vehicle, however E2 increased WT but not KO UBF; RBF was unchanged 
in either strain. Serum NO was lower in KO+E2. UtA eNOS/sGC/PKG/
PDE-5 expression was unchanged with E2, but serum cysteine and taurine 
were lower in KO. UtA GSH:GSSG was significantly decreased in KO+E2, 
but renal GSH:GSSG was unchanged.
Conclusion: Diminished E2-stimulated UBF in KO mice and decreased 
serum NO suggest altered vascular endothelial NO signaling. Decreased 
serum cysteine and UtA GSH:GSSG in KO+E2 are consistent with 
sensitivity to oxidative stress which may cause abnormal UBF/FGR, and 
suggest organ-specific CGL-dependent E2 responses. Therapies optimizing 
GSH and NO production could improve pregnancy outcomes.

T-204
Potential Role for Ferroptosis in the Pathogenesis of Preeclampsia. 
Shu-Wing Ng,1 Chungyan Lee,1 Allen C Ng,1 Shu-Kay Ng,2 Felice 
Arcuri,3 Paolo Toti,3 Elizabeth M Genega,1 Errol R Norwitz.1 1Tufts 
Medical Center, Boston, MA, United States; 2Griffith University, 
Nathan, Australia; 3University of Siena, Siena, Italy.
Introduction: We posit that preeclampsia (PE) results from a hypoxia/
reperfusion injury at the maternal-fetal interface in early pregnancy leading 
to excessive ferroptosis, a process of programmed cell death due to iron-
mediated lipid peroxidation. Glutathione peroxidase 4 (GPX4) is the 
key intracellular enzyme that protects cells from ferroptosis. The current 
study investigates the potential involvement of GPX4 and ferroptosis in 
the pathogenesis of PE.
Methods: Immunohistochemistry for GPX4 and the major lipid 
peroxidation products, 4-hydroxynonenal (4-HNE) and malondialdehyde 
(MDA), was performed in placenta/fetal membranes from 12 PE and 10 
uncomplicated term births. Small molecule erastin was used to inhibit 
GPX4 activity (by depleting intracellular glutathione) and induce 
ferroptosis in immortalized human endometrial stromal cells (HESCs) and 
extravillous trophoblast cell line Sw.71. In vitro decidualization of HESCs 
was induced by incubation with 1μM medroxyprogesterone acetate and 

0.5mM dibutyryl-cAMP for 9 days. The effect of iron overload was tested 
by adding ferric ammonium citrate (FAC) and knockdown of ferroportin 
(Fpn), the only known iron exporter in human cells. The effect on cell 
survival was measured by MTT assay.
Results: GPX4 was expressed in both trophoblasts and decidual cells in 
normal term tissues. Staining was significantly reduced in trophoblast 
cells in PE tissues (P=0.008, Mann-Whitney). Both lipid peroxidation 
products MDA and 4-HNE were detectable in term and PE fetal 
membranes, whereas placental tissues showed only MDA staining. 
Intense MDA staining was found in fetal blood vessels and secretions in 
the intervillous spaces. Compared with HESCs, Sw.71 trophoblast cells 
were significantly more sensitive to induction of ferroptosis by erastin 
(IC50=1μM). Interestingly, decidualized HESCs were more resistant to 
erastin than uninduced HESCs (IC50=3.3μM vs IC50=1.8μM), whereas 
FAC supplementation or Fpn knockdown significantly increased erastin 
sensitivity. Western blot analysis of erastin-treated HESCs and Sw.71 
cells showed increased MDA production as early as 3h. Concomitantly, 
GPX4 expression was reduced over time.
Conclusion: In vitro cell line studies show that trophoblast cells are highly 
vulnerable to erastin-induced ferroptosis. Iron overload or reduced iron 
export sensitized cells to erastin cytotoxicity. Cellular GPX4 expression 
was inversely correlated with MDA levels. Reduced GPX4 expression in 
trophoblasts may play a critical role in the pathogenesis of PE.

T-205
Developing a Genetically Modified Marmoset Model of 
Neurodevelopmental Disease. Joshua T Brennan,1 Jessica Izzi,1 Yan-
Ling Feng,1 Ping Xia,1 Xindong Song,1 Jacqueline Maher,1 Bhuchitra 
Singh,1 Shanshan Zhu,1 Christopher Ross,1 John Davis,2 James C 
Harris,1 Xiaoqin Wang,1 James H Segars∗.1 1Johns Hopkins University 
School of Medicine, Baltimore, MD, United States; 2University of 
Illinois, Chicago, IL, United States.
Introduction: The common marmoset (Callithrix jacchus) provides 
significant advantages over murine models to assess neurobiological 
mechanisms related to autism, intellectual disability, and schizophrenia. 
As a first step to establish a marmoset neurodevelopmental model by 
gene-editing, the present study sought to optimize ovarian stimulation 
and in vitro fertilization in marmosets.
Methods: Several stimulation regimens were tested. After estrumate (0.1 
ml of 8 µg/ml), ovarian stimulation started on day 1 with 25IU of follicle 
stimulating hormone (FSH). FSH was increased to 50IU on days 2 and 6 
of stimulation to simulate the 2 FSH peaks of a marmoset ovarian cycle. 
Cetrotide (EMD Serono) (0.01mg/100g body weight) was administered 
on days 5 and 7 to prevent a premature LH surge. Ovarian follicles were 
monitored via ultrasound. hCG was administered on day 9 of stimulation 
and oocytes were surgically collected 30-32hr post hCG trigger. Mature 
eggs were inseminated with sperm and immature oocytes were incubated 
overnight at 38C (P-1 medium, Irvine Scientific, 5% CO2, 5% O2). 
Fertilization was assessed on Day 1 post oocyte retrieval, zonas were 
removed, and embryos were incubated with a lentiviral vector (LVV) with 
GFP driven by an EF1α or CAG promoter. Embryos were incubated for 
2 days at 38C (MultiBlast medium, Irvine Scientific, 5% CO2, 5% O2). 
Fluorescence was evaluated on Day 4 using a THORLABS Quantalux 
sCMOS camera. Plasma progesterone was measured via ELISA kit 
(Cayman Chemical Company).
Results: In a successful stimulation, progesterone levels of two females 
fell from 57.06 ng/ml to 3.37 ng/ml and from >100 ng/ml to 8.23 ng/ml, 
respectively after estrumate. Oocytes were collected from donors and 
inseminated on Day 0, or if immature, on Day 1. Embryos fertilized on Day 
1 and all inseminated eggs were transferred to 30 µl droplets containing 
1 µl LVV or PBS control. Three of five developing embryos in the EF1α-
GFP treatment had evidence of expressed GFP on Day 4, while none of 
the CAG-GFP-treated embryos showed fluorescence greater than controls.
Conclusion: This is the first reported use of Cetrotide in marmoset ovarian 
stimulation. Without Cetrotide and increased FSH doses, fewer oocytes 
were collected and all were immature. Compared to CAG, the EF1α 
promoter appeared to be a superior driver for GFP in marmoset embryos. 
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These results represent the first step toward developing a genetically 
modified marmoset model accessible to the neuroscience community to 
study neurodevelopmental disease.

T-206
PD-1/PD-L1 Expression of Peripheral Blood Th1, Th17 and Treg 
Cells in Women with Unexplained Recurrent Pregnancy Loss. 
Maria D. Salazar Garcia†,1,2 Wen-Juan Wang†,2,3 Xiuhua Yang,2 
Qiaohua He,2 Giovanni Jubiz,2 Mahmood Bilal,4 Svetlana Dambaeva,4 
Alice Gilman-Sachs,4 Kenneth Beaman,4 Kwak-Kim Joanne∗.2,4 
1Mount Sinai Hospital, Chicago, IL, United States; 2Rosalind Franklin 
University of Medicine and Science, Vernon Hills, IL, United States; 
3The Affiliated Yantai Yuhuangding Hospital of Qingdao University, 
Yantai, China; 4Rosalind Franklin University of Medicine and Science, 
North Chicago, IL, United States.
Introduction: The interaction between programmed cell death-1 (PD-1, 
CD279) and its ligand PD-L1 (CD274) has been reported to be involved 
in the establishment of maternal-fetal tolerance and the maintenance of 
pregnancy, by regulating T-cell homeostasis via suppressing self-reactive 
immune effectors. Blockade of this pathway, by anti-PD1 or anti-PD-L1, 
results in diminished Tregs function, increased T cell accumulation and 
proliferation, dysregulated T cell homeostasis, and disturbance of the 
delicate balance between tolerance and immunity at the maternal-fetal 
interface.
Methods: A prospective cohort study was performed. Forty-five women 
with 2 or more RPL of unknown etiology and 20 fertile women who 
had at least one or more live-born infants were enrolled from Jan 2017 
to Jul 2019. The expression of PD-1/PD-L1 on CD4+ T cells in the 
peripheral blood, including Th1, Th17, and Treg cells were analyzed by 
flow cytometry.
Results: The proportion of PD-1+ Th1 (CD4+/IFN-γ+/CD279+ and 
CD4+/TNF-α+/CD279+) and Th17 cells (CD4+/IL17+/CD279+) 
were significantly lower in RPL group than those of controls (P<0.05, 
respectively). The proportion of PD-1+ Tregs (CD4+/CD25+/CD127dim/-/
CD279+) was not different between the two groups. The proportion of 
PD-L1+ Th17 cells was significantly lower (CD4+IL17+CD274+) in the 
RPL group as compared with that of normal controls (P<0.05). However, 
the proportions of PD-L1+ Th1 (CD4+/IFN-γ+/CD274+ and CD4+/
TNF-α+/CD274+), and Treg (CD4+/CD25+/CD127dim/-/CD274+) cells 
were not different between the RPL group and fertile controls (P>0.05, 
respectively). In Th1, Th17 and Treg cells, the proportions of PD-L1+ 
(CD274+) cells were significantly higher than those of PD-1+ (CD279+) 
cells in both RPL group and controls (P<0.05, respectively). Area under 
the curve analysis revealed that the best diagnostic performance was the 
combined expression of PD-1 and PD-La on Th17 cells which had AUC 
0.84 (CD 0.73-0.95, sensitivity 0.68, specificity 0.98).
Conclusion: Decreased expression of PD-1/PD-L1 on Th17 cells as well 
as decreased expression of PD-1 on Th1 cells may lead to enhanced Th17 
and Th1 immunity and result in the imbalance between Th17, Th1 and 
Treg cells in women with RPL. Further studies are needed to confirm 
this finding.

T-207
The Mechanism of Tumor Necrosis Factor-a and its Inhibitors on 
Unexplained Recurrent Spontaneous Abortion. Xin Li, Xue Qing. 
Peking University First Hospital Beijing, Beijing, China.
Introduction: Unexplained recurrent spontaneous abortion (URSA) 
remains an emotionally distressing problem to many couples. As tumor 
necrosis factor-a (TNF-a) has been validated in facilitating fetal resorption 
with mouse models, it is reasonable to assume the effect of TNF-a in 
causing fetal loss in chromosomally normal pregnancies. Etanercept 
is an effective therapy drugs capable of neutralizing TNF-a in clinical 
practice. In previous study, it has been used in women with recurrent 
spontaneous abortion to improve live birth rates. However, the mechanism 
that the embryo is killed in an environment dominated by TNF-a and the 
therapeutic effect of Etanercept remains unresolved. This study was to 
investigate the mechanism of TNF-α and Etanercept on URSA.

Methods: (1) 15 patients with URSA and 15 normal patients early 
pregnancy underwent artificial abortion were enrolled in this study. The 
expression of TNF-α in villus and decidual of abortion tissue detected by 
Real Time-PCR. (2) The HTR-8/SVneo cell line was incubated in different 
concentrations of TNF-α(0.2ng/ml, 2ng/ml, 20ng/ml) or combined with 
Etanercept. Transwell invasion assay was used to test the invasiveness 
of HTR-8/SVneo after stimulating. MMP-2,Slug and CXCR4 mRNA 
expression were measured by Real Time-PCR and the protein level 
of these gene were measured by Western blot. (3) HTR-8/SVneo were 
cultured with the inhibitor of NF-κB signaling pathways. MMP-2,Slug 
and CXCR4 mRNA expression were measured by Real Time-PCR and 
the protein level of these gene were measured by Western blot.
Results: (1) TNF-α mRNA level in villus and decidual tissue of URSA 
patients was 4.37 times and 2.72 times (n=15;P<0.05) as much as 
those in normal patients, respectively. (2) With the increase of TNF-α 
concentrations, the number of cells counts that penetrated the matrigel 
was decreased. There were significant differences between TNF-α 
stimulated groups and the blank control groups(P<0.05). (3) With the 
addition of Etanercept, the number of cells that penetrated the matrigel 
was significantly more than only stimulated with TNF-α(P<0.05). (4) The 
value of MMP-2, Slug and CXCR4 mRNA and protein level following 
TNF-α stimulation were decreased than the control group(P<0.05). (5) 
The addition of Etanercept markedly increased the value of MMP-2, 
Slug and CXCR4 mRNA as well as protein level than only with TNF-α 
stimulated (P<0.05). (6) The addition of NF-κB inhibitor BAY 11-7082 
markedly increased MMP-2, Slug and CXCR4 mRNA and protein level 
than only stimulated with TNF-α(P<0.05).
Conclusion: The mechanism of TNF-α inhibiting the invasive ability of 
HTR-8/SVneo cells was found by regulating the value of MMP-2, Slug 
and CXCR4 through NF-κB signal pathway. Moreover, inhibitor of TNF-α 
Etanercept could reverse the down regulation of TNF-α in HTR-8/SVneo 
cells. Etanercept may be the effective dug to treat RSA.

T-208
Stem Cell Secreted Factors-Enriched Plasma Promotes DNA 
Repair and Protects Against Chemotherapy-Induced Cell Death 
in Ovarian Tissue. Maria Marchante†,1,2 Anna Buigues†,1,2 Antonio 
Pellicer∗,3 Sonia Herraiz∗.1,4 1IVI Foundation - IIS La Fe, Valencia, 
Spain; 2University of Valencia, Valencia, Spain; 3IVI-RMA Rome, 
Rome, Italy; 4IVI-RMA Valencia, Valencia, Spain.
Introduction: Bone marrow-derived stem cells promoted fertility 
rescue and niche regeneration through the secretion of soluble factors 
in chemotherapy-induced ovarian damage mouse models. However, the 
underlying mechanisms remain unknown. Thus, we aimed to assess if stem 
cell secreted factors-enriched human plasma, obtained after mobilization 
with granulocyte colony stimulating factor (G-CSF), prevents DNA 
damage and/or promotes DNA repair in ovarian tissue.
Methods: Six-week old CD1 mouse ovaries were isolated and cultured 
for 24h with supplemented α-MEM medium. Samples were then 
randomized to the following experimental conditions (n=3/group): 
1) Chemotherapy (ChT) group: treated with 1.2μm 4-hydroperoxy 
cyclophosphamide+0.12μM busulphan; 2) Control-plasma group: treated 
with ChT and peripheral blood plasma; 3) G-CSF group: treated with ChT 
and G-CSF plasma. Ovaries were collected at 12h or 24h and pooled to 
analyze DNA damage by western blot (H2AX, Bax, Bcl2 and cleaved 
caspase 3) and DNA repair by RT-qPCR (ATM, p53, Rad51, Apex1).
Results: G-CSF plasma increased the expression of DNA repair related 
genes at 12h when compared to ChT group. Furthermore, decreased the 
Bax/Bcl2 ratio (ChT 0.9 vs. G-CSF 0.7) and reduced cleaved caspase 3 
(CC3) levels. A decline in the DNA damage markers, H2AX and CC3, 
followed by a reduction in the DNA repair genes was detected in the 
G-CSF treated ovaries when compared to ChT group at 24h. Interestingly, 
peripheral blood plasma also seemed to induce positive effects on DNA 
repair, although were not as relevant as those described for the G-CSF 
(Table 1).
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Conclusion: Stem cell secreted factors-enriched plasma increased DNA 
repair reducing the pro-apoptotic signaling and cell death by apoptosis 
at 12h. These effects resulted in less DNA damage at 24h. Our study 
suggest that G-CSF plasma works by promoting DNA repair avoiding 
the chemotherapy-induced cell death.
Funded by the PROMETEO/2018/137 grant - Valencian Regional 
Government

T-209
In Pursuit of the Optimal Hydrogel for Follicle Culture: An In-
depth Comparison of Ovarian Decellularization Protocols. Hannes 
Campo†,1 Emilio Francés Herrero†,1,2 Sara López-Martinez†,1 Amparo 
Faus,1 Antonio Pellicer∗,3 Irene Cervello∗.1 1IVI Foundation-IIS La Fe, 
Valencia, Spain; 2Universidad de Valencia, Valencia, Spain; 3IVIRMA-
Roma, Roma, Italy.
Introduction: The outcome of in vitro folliculogenesis has improved 
drastically over the last decade, particularly when culturing follicles in 
a three-dimensional (3D) environment. However, nonspecific hydrogels 
such as alginate or fibrin are used for this. In this research, we aimed to 
find the optimal protocol for creating a tissue-specific ovarian hydrogel 
by comparing three different decellularization (DC) methods of the bovine 
ovarian cortex. The most complex hydrogel will then be used as platform 
for follicle in vitro 3D culture, recapitulating folliculogenesis including 
follicle growth, differentiation and hormone production.
Methods: Bovine ovarian cortex measuring 1 mm thick was fragmented 
and mixed, one fourth was used as control and the remaining tissue was 
subjected to one of three different ovarian detergent-based DC protocols 
(P1, P2, P3):

Used ovarian DC protocols

P1 (n=3) P2 (n=3) P3 (n=3)

1X PBS 1h 1% SDC 5h dH2O
5 min 
(x3)

0.1% SDS 
in 1x PBS O/N dH2O

5 
min 
(x3)

1% Triton X-100 5h

1X PBS
30 
min 
(x2)

0.5% 
Triton 
X-100

2h dH2O
5 min 
(x3)

0.5% 
Triton 
X-100

2h dH2O
5 
min 
(x3)

1 % (v/v) Tri-n-butyl 
phosphate in Tris buffer, 
5 mM EDTA

O/N

1X PBS 1.5 h 
(x3) 1% SDC 24h dH2O

5 min 
(x3)

dH2O
5 
min 
(x3)

1% Triton X-100 4h

60 U/ml 
DNase I O/N dH2O

5 min 
(x3)

1X PBS
1.5 
h 
(x6)

60 U/ml DNase I 4h

dH2O
1.5 h 
(x6)

 

DC efficiency was tested by H&E, Alcian blue (AB), Masson’s trichrome 
(MT), DAPI stainings and DNA quantification. The acellular tissues 

were powderized and solubilized. This pre-gel solutions were analyzed 
by Glycosaminoglycans (GAGs) quantification, mass spectrometry 
(HPLC-MS), gelling kinetics and scanning electron microscopy (SEM).
Results: Histology showed a complete destruction of nuclei with all 
protocols, preserving the collagen-rich extracellular matrix, however 
not all cytoplasmic components were removed after P3. DNA content 
was reduced significantly by all protocols (P<0.05). However, after P2 
far less DNA was measured (9.95%) compared to P1 (40.02%) and P3 
(42.67%). AB staining indicated that P1 removed less mucosubstances, 
and the highest concentration of GAGs (P<0.05) was also found in the 
hydrogel (1.63 µ/ml). SEM showed no differences in general aspect and 
fiber thickness but P1 hydrogels did have the slowest gelling rates.
Conclusion: Initial analysis shows that P2 achieved a more efficient 
DC but has a more pronounced effect on the GAGs. The buffered SDS 
solutions did not eliminate all DNA but shows promise thanks to the milder 
effect on some of the ECM components. For now P1 and P2 produce 
interesting candidates and a differential retention of proteins between all 
protocols was seen with HPLC-MS. Based on the published matrisome of 
the human ovary this proteomic data would allow for the selection of the 
best option for the in vitro culture of follicles. SUPPORT: PI17/01039; 
PROMETEO/2018/137.

T-210
Comparing Endocervical Mucus Proteomes of Humans and 
Rhesus Macaques. Leo Han†,1,2 Walker Andrews,3 Karsten Wong,1 
Ashok Reddy,1 Phillip Wilmarth,1 Jeffrey T Jensen∗.1 1Oregon Health 
and Science University, Portland, OR, United States; 2Oregon National 
Primate Research Center, Beaverton, OR, United States; 3Oregon 
National Primate Research Center, Beavertin, OR, United States.
Introduction: Non-human primates (NHP) are ideal animal models for 
studying the reproductive tract because they have similar menstrual cycles 
and reproductive anatomy. Studies that examine the role of endocervical 
mucus in fertility and infectious disease may collect mucus samples from 
NHPs to study the changes that occur in response to novel drugs and 
therapies. However, it is unclear how similar mucus secretions in NHPs 
are to those in women, and if key mucus proteins are present in both 
species. In order to determine if the NHP model could be used to study 
cervical mucus changes, we compared the mucus proteome of the rhesus 
macaque to women at similar points in the cycle.
Methods: We used a Select Mucus aspirator to obtain three mucus samples 
from a single human donor at mid-cycle and during the luteal phase. We 
collected samples from the endocervix of adult female rhesus macaques 
(Macaca mullata) samples at similar cycle points at the time of necropsy. 
We measured estradiol (E2) and progesterone (P4) serum levels to confirm 
cycle time-point. Samples were digested with trypsin (eFASP), labeled 
with tandem mass tags (TMT), separated with RP/RP LC (30 fractions), 
and analyzed on a Thermo Fusion Orbitrap (SPS MS3). Peptide ID and 
protein inference used the PAW/Comet pipeline. Differential expression 
testing used edgeR from Bioconductor.
Results: In total we found 3048 total proteins present in both rhesus mucus 
and human mucus. Of these shared proteins, 57% were not differentially 
expressed. We found overlapping expression of 341 (68%) of the top 
500 proteins in mucus from both species. Mucin MUC5B was the most 
highly expressed mucin protein (top 10 expressed proteins in both), but 
other endocervical mucins (MUC5AC, MUC16) were also highly present 
in both species. Gene ontology analysis of biological processes found 
495 proteins involved with immune function and 96 proteins involved 
in ion transport. Other key proteins related to mucus structure present in 
both species include; leukocyte elastase, Secretory Leukocyte Proteinase 
inhibitor (SLPI), calcium-activated chloride channel regulator (CLCA1), 
and mucus immune function; complement C3, immunoglobulins, 
Neutrophil defensins, and lysozymes. 
Conclusion: The mucus proteome of the endocervical mucus is highly 
conserved in primates. Key secreted proteins, including those most 
essential to mucin structure, immunology and ion transport are present in 
NHPs. Moreover, known secreted proteins essential to mucus composition 
(MUC5B and SLPI) were expressed in similar relative quantities in 
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both macaques and women. This suggest that the NHP is a suitable 
experimental model for studies of cervical mucus and trials of novel 
treatments targeting the cervix.

T-211
A Novel Endocervical Cell Culture Using Conditionally 
Reprogrammed Cells Secretes MUC5B. Walker Andrews†,1 Jeffrey 
T Jensen∗,2,1 Karsten Wong,1 Leo Han†.2,1 1Oregon National Primate 
Research Center, Beaverton, OR, United States; 2Oregon Health and 
Science University, Portland, OR, United States.
Introduction: Cervical mucus regulates fertility in the female 
reproductive tract. Mucins are large glycoproteins that bind water and 
serve as the structural backbone for cervical mucus. Mucin MUC5B is 
the most prevalent mucin of the endocervix and its production fluctuates 
during the menstrual cycle. In order to study the regulation of mucus 
changes, we developed an in vitro culture system using conditionally 
reprogrammed cells (CRC). CRC cultures utilize a Rho-associated kinase 
inhibitor (ROCK) and mouse fibroblast feeder cells to induce a stem cell 
like state and extend the proliferative lifespan of primary epithelial cells. 
Endocervical CRCs can be differentiated to produce secretions in culture. 
Our goal was to characterize the production of mucins and MUC5B in 
CRC secretions.
Methods: We collected endocervical cells from adult female rhesus 
macaques (Macaca mulatta) following necropsy. We seeded the 
endocervical cells on dishes with senescent 3T3-J2 swiss mouse fibroblast 
cells and a ROCK inhibitor (Y-27632). We then differentiated the 
endocervical cells by placing them on porous membrane supports at an air 
liquid interface (ALI) in serum-free medium supplemented with calcium. 
We collected apical washings every 2-3 days and assessed for the presence 
of mucus and other glycoproteins using lectin antibody (WGA-lectin) as 
well as MUC5B using dot blots labeled with anti-MUC5B (UNC414, 
provided by Dr. Camille Ehre). Cultured cells were fixed and stained with 
UNC414 in order to directly visualize MUC5B production on culture 
membranes with immunofluorescence. Aliquots of culture washings, as 
well as samples of whole mucus, were separated on SDS-polyacrylamide 
gels using electrophoresis and stained with Coomassie blue. Finally, we 
measured MUC5B transcript expression with real-time qPCR.
Results: MUC5B transcript was significantly upregulated by differentiation 
conditions. When compared to in vivo mucus, our apical culture washings 
had a similar protein band pattern that persisted throughout collection 
time points. Staining with WGA-lectin demonstrated apical production of 
glycoproteins. Using UNC414, we found that differentiated CRCs secrete 
MUC5B and dot blots of apical washing demonstrated that the amount of 
secreted MUC5B increased over 6 weeks in ALI culture.
Conclusion: Our results demonstrate that CRC cultures, when 
differentiated, secrete glycoproteins and mucins that are found in cervical 
mucus in vivo. MUC5B expression is induced by ALI conditions, and 
cultures produced increased amounts of MUC5B over time. In conjunction 
with previous work demonstrating steroid sensitivity of CRC cultures, 
these results support that our model can be used to study mucin production 
in vitro.

T-212
The Function of POTEF in Human Granulosa Cells, an Antigen 
for Ovarian Autoimmunity, in POI Patients. Yukiyo Kasahara†, 
Satoko Osuka, Nobuyoshi Takasaki, Wei Wei†, Natsuki Nakanishi†, 
Bayasula Bayasula, Tomoko Nakamura, Tomohiko Murase, Maki 
Goto, Fumitaka Kikkawa∗. Nagoya University Graduate School of 
Medicine, Nagoya, Japan.
Introduction: The ovarian reserve mainly depends on the number of 
remaining follicles in the ovary, and early depletion of follicles results 
in Primary Ovarian Insufficiency (POI). It was reported that POI is 
associated with autoimmunity. We identified the POTE Ankyrin Domain 
Family Member F (POTEF) protein as an antigenic candidate for ovarian 
autoimmunity using proteome analysis of sera from POI patients. 
However, the function of POTEF in the human ovary is unknown. In this 
study, we observed the expression pattern of POTEF in normal human 
ovary, and searched for its role in folliculogenesis using an in vitro system.

Methods: We performed immunohistochemistry (IHC) to analyze the 
expression of POTEF in the human ovary. Normal ovarian tissues were 
obtained from reproductive aged women who underwent operations 
for cervical cancer. This study was approved by the Ethical Committee 
of the Nagoya University Graduate School of Medicine. All patients 
provided written informed consent prior to recruitment. Using the human 
immortalized nonluteinized granulosa cell line (HGrC1) (Bayasula et al., 
2012), we attempted to establish a cultured cell line in which the Flag 
tagged POTEF protein was expressed with the Cumate Switch system. 
Mass spectrometry (MS) of immunoprecipitants against the anti-Flag 
antibody was performed to identify the molecule interacting with POTEF. 
Under the expression of POTEF in HGrC1, we observed the alteration of 
the interacting molecule by immunocytochemistry (IC), and measured the 
proliferation ability with cell counting and MTS assays.
Results: The POTEF protein localized in granulosa and theca cells, except 
for the secondary and pre-antral follicles. MS identified TCP-1alpha as 
a POTEF binding molecule. IC showed that the distribution of TCP-
1alpha was changed in HGrC1 under the expression of POTEF. It was 
also indicated that POTEF decreased the growth rate of HGrC1 through 
the impairment of TCP-1alpha.
Conclusion: Expression levels of POTEF varied depending on the stage 
of follicles. Our experiments suggested that POTEF inhibits the cell 
proliferation of granulosa cells with deficits in the function of TCP-1alpha. 
These results support the hypothesis that POTEF may act to restrain the 
growth of early stage follicles.

T-213
Powering Up! Comparing Mitoscore of Euploid Embryos 
From Egg Donors to Age-Matched Controls. Lauren Grimm†, J 
Anderson†, H Mandell†, E Radley†, N Raptis†, C Oso†, Z Pavlovic†, 
S Zimmerman∗, R Jeelani∗, A Beltsos∗, A Cooper∗. Vios Fertility 
Institute, Chicago, IL, United States.
Introduction: With limited methods to appropriately assess embryo 
quality for optimal success, mitoscore offers a promising new parameter 
in assisted reproductive technology (ART) therapy. Mitochondrial scoring 
is the quantification of mitochondrial DNA (mDNA) thought to predict 
embryonic metabolic health. Previous studies have shown that elevated 
mitoscores, indicative of poor embryo quality due to oxidative stress, have 
been linked to decreased pregnancy rates, while lower scores of mDNA 
have been associated with improved outcomes. Yet, in order to better 
understand mitoscore, investigation into the underlying biological causes 
associated with elevated levels is warranted. Current research suggests 
that due to a variety of pathophysiologies linked to poor oocyte quality, 
including increased reactive oxygen species and abnormal hormonal 
regulation, the infertile population may also experience decreased embryo 
quality compared to the fertile population. Thus, this study sought to 
compare embryos derived from oocyte donors to those of the infertile 
population in order to better understand the relevancy of mDNA as a 
predictor of embryonic health.
Methods: Retrospective chart review at a private, multi-site fertility clinic. 
All patients 32yo and younger who underwent in-vitro fertilization (IVF) 
with PGT and resulted in euploid embryos from January to September 
2019 were included. Patients were divided into two groups: those whose 
euploid embryos were derived from oocyte donors and those derived from 
the general infertile population. Baseline characteristics were measured 
and IVF cycle statistics recorded. Two sample t-tests and chi-square 
analysis were used to analyze the data using SPSS (SPSS Inc., Chicago, 
IL, USA).
Results: A total of 149 embryos were analyzed. Baseline characteristics, 
including age, BMI, and AMH were similar (p>0.05). There were a total 
of 62 embryos included in the ooctye donor group and 87 embryos in 
the infertile group. The number of oocytes retrieved, maturation rate, 
fertilization rate, and blastocyst rate of the two groups was not significant 
(p>0.05). Yet, the mitochondrial score between the two groups was 
statistically different in the oocyte donor group with a mean score of 
20.21, while the infertile population had a mean score of 23.755 (p<0.001).
Conclusion: Our results demostrate that mitoscore may provide improved 
understanding of embryonic metabolic health beyond aneuploidy testing 
and embryo morphology. While the embryos derived from young women 
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are thought to yield the best quality, our results show that an infertile 
diagnosis does implicate diminished embryonic metabolic health 
compared to their fertile counterparts. These results demonstrate the need 
for further investigation on the clinical utilization of mitoscore as a tool 
for improving pregnancy rates among the infertile population.

T-214
Down-regulation of 5alpha-reductase-mediated Progesterone 
Metabolism Promotes Differentiation of Human Endometrial 
Cells for the Establishment of Pregnancy. Mikihiro Yoshie,1 Sayaha 
Nakajima,1 Kazumi Kawamura,1 Tsubasa Chiba,1 Junya Kojima,2 
Hirotaka Nishi,2 Keiichi Isaka,2 Kazuhiro Tamura.1 1Tokyo University of 
Pharmacy and Life Sciences, Tokyo, Japan; 2Tokyo Medical University, 
Tokyo, Japan.
Introduction: Differentiation of human endometrial stromal cells (ESCs) 
into decidual cells during the mid-secretory phase of menstrual cycle is 
indispensable for the establishment of pregnancy. Progesterone (P4) is 
responsible for the induction of decidualization. It has been reported that 
intracrine testosterone and its active derivative, dihydrotestosterone which 
is converted by 5α-reductase promote decidualization. In the mammalian 
brain, 5α-reductase metabolizes P4, however, the P4 metabolizing 
pathway and its role in ESCs have not been determined. In this study, 
we explored the significance of 5α-reductases-mediated P4 metabolism 
in ESCs decidualization.
Methods: Primary human ESCs were pretreated with P4 and dibutyryl 
cAMP (P4/db-cAMP) for 2 days to induce decidualization, and then 
incubated for additional 2 days with P4. The level of P4 and its metabolite 
allopregnanolone in the medium was compared with the unstimulated 
control and P4/db-cAMP-stimulated decidual cells. The effects of the 
5α-reductase inhibitors, dutasteride and finasteride on P4 metabolism 
and expression of P4/db-cAMP-induced decidual markers (IGFBP-1 and 
prolactin) were examined. The ability of P4 metabolism in endometrial 
glandular epithelial cell (EECs) was also investigated using its cell line 
(EM1) and organoid. The expression of 5α-reductase subtypes in ESCs 
and EM1 was determined by qRT-PCR.
Results: The level of P4 in conditioned media of the decidual cells was 
much higher than that of control cells, whereas the amount of the P4 
metabolite allopregnanolone in decidual cells was less than in control 
cells. Inhibitions of 5α-reductase activity by dutasteride and finasteride 
repressed P4 metabolism in ESCs, EM1 and EECs organoid. The P4/
db-cAMP-induced IGFBP1 and prolactin expression was significantly 
increased by treatment with either dutasteride or finasteride in ESCs. 
Moreover, the expression of SRD5A1 which encodes 5α-reductases type 
1 was reduced in the P4/db-cAMP-treated ESCs and EM1.
Conclusion: These results suggest that P4 is locally metabolized by 
5α-reductase in the endometrium and the enzyme-mediated P4 metabolism 
may be down-regulated to increase P4 concentration for promoting 
decidualization.

T-215
Heat-Induced Formulation of High-Age Diet Has Alterations 
in Essential Macro - and Micro - Nutrients That Are Important 
in Female Reproduction. Zaher Merhi∗, Michelle Goldsammler, 
Maureen Charron, Erkan Buyuk∗. Albert Einstein College of Medicine, 
Bronx, NY, United States.
Introduction: Systemic Advanced Glycation End Products (AGEs) are 
emerging as important pro-infammatory products that play a role in the 
pathophysiology of PCOS. In order to understand the role of AGEs on 
PCOS and female reproduction, researchers use exogenous dietary AGEs, 
by heating up the diet at very high temperatures, as a tool in animal 
studies. Although the heating process increases the levels of dietary AGEs, 
it can also alter essential macro- and micro-nutrients (MMN) that are 
important for reproduction. This study aimed to determine the changes 
in composition of High-AGE diet in 1) the most common dietary AGE, 
N-carboxymethyllysine (CML), and 2) essential MMN.
Methods: Low-AGE diet (AIN-93-G) was used to prepare High-AGE 
diet by heating it at 125oC for 30 min. To confirm that the conditions 
used to prepare the High-AGE diet indeed increased the AGE content (in 

particular CML), an ELISA kit for CML was used on both Low-AGE and 
High-AGE diets. The MMN content was rigorously quantified in both 
Low-AGE and High-AGE diets. The % changes in MMN in High-AGE 
diet, compared to Low-AGE diet, were reported.
Results: CML levels in the High-AGE diet were 10 times higher compared 
to levels in Low-AGE diet (60.50 ug/mL vs. 6.19 ug/mL; respectively). 
The MMN that were unchanged in High-AGE diet included Galactose and 
several fatty acids: Caprylic, Myristoleic, Pentadecanoic, Arachidonic, 
Eicosapentaenoic, and Docosapentenoic acids. The MMN that were 
changed in High-AGE diet by <10% included Sucrose; several vitamins: 
Biotin, Niacin, Vitamin A, Vitamin D3, and Vitamin E; several minerals: 
Calcium, Chloride, Copper, Iodine, Iron, Magnesium, Manganese, 
Phosphorus, Potassium, Sodium, Sulfur and Zinc; and several fatty acids: 
Saturated, Mono- and Polyunsaturated, Omega 3, Omega 6, Butyric, 
Caproic, Palmitic, Stearic, Oleic, Linoleic, and Arachidic acids. This 
table shows the MMN that were changed by >10% in High-AGE diet. 

Table

Low AGE 
diet

High-AGE 
diet

% 
Changes

Carbohydrates (g/100g)

Fructose <0.1 0.5 400% ↑

Glucose 0.3 0.2 33% ↓

Lactose 0.6 <0.1 83% ↓

Fatty Acids (g/100g)

Lauric acid 0.025 0.02 12% ↓

Palmitoleic acid 0.017 0.015 11% ↓

Vitamins (mg/100g unless 
indicated)

Folic acid (mcg/100g) 196 140 28% ↓

Pyridoxine 0.75 0.6 23% ↓

Ribofavin 0.8 0.7 14% ↓

Thiamin 0.5 0.1 77% ↓

Vitamin B12 (mcg/kg) 4.35 0.85 80% ↓

Vitamin K1 (mcg/100g) 101 83 17% ↓

Vitamin C 2.8 <1 64% ↓
 

Conclusion: These novel results are the first to show that High-AGE diet 
has alterations in essential MMN that could be very important in female 
reproduction. Thus these changes could cause major confounding variables 
in the results of experiments using High-AGE diet as a tool for studying 
reproduction in animal model. Adjusting the levels of these MMN is 
crucial following the heating process before the use of High-AGE diet 
in animal studies pertaining to reproduction.

T-216
Endometrial Aging Evidence at Transcriptomic Level. Almudena 
Devesa-Peiro†,1,2 Patricia Sebastian-Leon∗,1 Antonio Pellicer∗,2,3 
Patricia Diaz-Gimeno∗.1 1IVI-RMA IVI Foundation / Biomedical 
Research Institute La Fe, Valencia, Spain; 2University of Valencia, 
Valencia, Spain; 3IVI-RMA Rome, Rome, Italy.
Introduction: It is widely known aging begins in all human organs 
and tissues as a natural process after the age of 35. Female fertility also 
decreases suddenly after this age, and especially after 40 years old. 
Although there is no doubt that ovarian aging affects oocyte quality 
and ovarian reserve, the concept of endometrial aging does not exist in 
infertility under the dogma that age does not affect endometrial receptivity. 
The aim of this study was to investigate the effect of age on endometrium 
under the hypothesis that endometrial aging is affecting gene expression 
and fertility.
Methods: Endometrial biopsies from norm-ovulatory women (n=27) with 
regular cycles and free of endometriosis were classified according to age 
into two groups (<35y.o.: n=8; ≥35y.o.: n=19). Raw gene expression data 
from these patients were downloaded from the public repository Gene 
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Expression Omnibus and pre-processed and normalized by the quantile 
method. In this sample cohort, variables as biopsy menstrual cycle phase, 
ethnicity or the presence of other uterine pathologies were considered in 
the analysis using linear models to investigate the real effect of age on 
the endometrium (limma R-package). Differential expression analysis 
and the functional meaning of these differences was analysed by gene 
set enrichment analysis (limma and mdgsa R-package) consulting Gene 
Ontology (GO) functional database.
Results: Principal component analysis revealed a clear effect of age 
on endometrial gene expression behaviour, dividing the samples into 
two transcriptomic groups at the age of 35 as threshold. A total of 6858 
genes were found as affected in the endometrium of women older than 35 
years old (False Discovery Rate (FDR)<0.05). The functional meaning 
of these changes showed 28 altered GO terms (FDR<0.05), 89% of 
them upregulated and mainly involved in ciliary motility. The remaining 
3 terms found downregulated were associated to endocrine system and 
insulin-like growth factor.
Conclusion: Our study suggests for the first time that aging affects 
endometrial factor. As it has been reported in previous studies, the 
parameter number of cilia decreases in the endometrium during the 
window of implantation. Nevertheless, our results showed that ciliary 
processes were upregulated at gene expression level in women older than 
35 years old, indicating a potential effect of endometrial aging in infertility.
Support: IVI-RMA IVI Foundation. Almudena Devesa-Peiro is supported 
by the FPU/15/01398 program fellowship of the Ministry of Science, 
Innovation and Universities, Spanish Government.

T-217
Analysis of Female Demographics in the United States: 
Relationship Between Education, Fertility, and Infertility Service 
Utilization. Ecem Esencan†, Burcin Simsek, Emre Seli∗. Yale School 
of Medicine, New Haven, CT, United States.
Introduction: Participation of females in education impacts upon their 
decision-making regarding childbearing and has implications for their 
utililization of fertility services. In this study, we aimed to delineate the 
continually increasing participation of women in education at bachelor’s, 
master’s, and doctoral degree levels in the Unites States (US), and how 
it correlates with changes in age of marriage, pregnancy rate after age 
35, and rates of diminished ovarian reserve (DOR) diagnosis and use of 
donor eggs.
Methods: National Center for Education Statistics, Institute of Education 
Sciences, and US Department of Education reports and projections were 
analyzed to obtain data on education. Results on percent married and 
age at first marriage were gathered from Current Population Survey 
of U.S Census Bureau. Female employment rates were gathered from 
publications of Bureau of Labor Statistics. Data on life expectancy and 
rates of marriage, pregnancy, and birth were gathered from National 
Center for Health Statistics reports. National summaries by Center of 
Disease Control and Prevention were used as source of data on fertility 
rates, artificial reproductive technology cycles and use of donor eggs.
Results: Fractions of women (per 10,000) earning bachelor’s, master’s, 
and doctoral degrees increased significantly from 1970 to 2018 (32.6 vs 
64.8; p<.001; 7.9 vs 27.3; p<.001; 0.54 vs 5.7; p<.001; respectively). 
This was paralleled by a significant increase in the percentage of total 
bachelor’s, master’s, and doctoral degrees awarded to females in the 
same time period (43.1 vs 57.5; p<.001; 38.8 vs 61; p<.001; 9.6 vs 52.7; 
p<.001; respectively), surpassing males in all categories. These changes 
were associated with a decrease in the percentage of married women 
(61.9% vs 50.8%), and increase in median age at first marriage (20.8 vs 
27.8) from 1970 to 2018. In parallel, mean age of mothers at their first 
birth increased from 21.4 to 26.8, and pregnancy rates of women aged 
35-39 and 40-44 years more than doubled between 1980 and 2010 (0.036 
to 0.077 and 0.009 to 0.019/1,000; respectively). With later pregnancy 
attempts, female fertility rates decreased significantly from 1970 to 2017 
(87.9% vs 60.3%, p<.001). In addition, women undergoing infertility 
treatment with assisted reproductive technologies (ART) with a diagnosis 
of diminished ovarian reserve (DOR) increased from 12% to 31%, between 
2005 to 2016, in parallel with an increase (from 16,161 to 24,300) in ART 
cycles using donor eggs.

Conclusion: Participation of women in education in the US has risen 
significantly since 1970. This trend is paralleled by increased female 
employment rates, later occurrence of marriage, increased age of 
childbearing, decreased fertility rates, and increased DOR diagnosis. 
Demographic projections for provision of fertility and elective fertility 
preservation services to women are of paramount importance.

T-218
Relationships Between Early lLfe Feeding Practices with Body 
Mass Index and Adiposity at 3 Years of Age in Children Born 
to Women with Obesity- A Secondary Analysis of the UPBEAT 
Trial. Kathryn V Dalrymple†, Angela C Flynn, Paul T Seed, Majella 
O’Keeffe, Annette Briley, Lucilla Poston∗. King’s College London, 
London, United Kingdom.
Introduction: The prevalence of childhood overweight and obesity is 
expected to reach 70 million by 2025. Cohort studies suggest that children 
born to women with obesity are themselves at risk of obesity. Mode of 
infant feeding and childhood eating behaviours may be potential targets, 
amenable to intervention, for the prevention of childhood obesity.
Methods: To investigate relationships between mode of infant feeding and 
eating behaviours with measures of BMI and adiposity in children born 
to obese women from the UPBEAT RCT; a complex antenatal lifestyle 
intervention. In 482 children, we examined the association between early 
life feeding practices including mode of infant feeding; breast feeding vs 
formula feeding vs mixed feeding, and eating behaviours, assessed by the 
Childhood Eating Behaviour Questionnaire (CEBQ) on body composition. 
Measures of body composition included body mass index, waist and arm 
circumferences, body fat percentage and skinfold measurements.
Results: There was no effect of the antenatal intervention on early feeding 
practices. Using linear regression with adjustment for maternal and 
offspring confounders, formula feeding was associated with significantly 
higher BMI z-scores (mean difference 0.33; 95% confidence interval (CI) 
0.08 to 0.59)), subscapular skinfold thickness (1.2cm; 0.3 to 2.08) and 
sum of skinfolds (5.63cm; 0.96 to 10.3), at 3 years of age, in comparison 
to infants exclusively breastfed on hospital discharge. Formula feeding 
was also associated with increased odds ratio of obesity (OR 2.58; 
1.18 to 5.65) in comparison to children who were breastfed on hospital 
discharge. Higher enjoyment of food and food responsiveness, and lower 
slowness in eating and satiety, were associated with higher arm and waist 
circumferences, WHO z-scores and obesity (all p<0.05).
Conclusion: In children of mothers with obesity, breast feeding, slower 
eating and lower appetite responses were associated with lower rates of 
obesity and lower measures of body composition. These findings highlight 
the importance of breast-feeding and modifiable early feeding behaviours 
as a preventative public health strategy for childhood obesity.

T-219
Cesarean Delivery Rates in Pregnancies Complicated by Fetal 
Anomalies: A National Database Study. Meghana A Limaye†, Ashley 
S Roman, Christina A Penfield∗. NYU Langone Medical Center, New 
York, NY, United States.
Introduction: A diagnosis of a fetal anomaly is not an indication for 
cesarean delivery (CD) and in most cases vaginal delivery is considered 
safe. However, several studies have shown increased rates of CD in 
pregnancies complicated by fetal anomalies. We utilized national birth data 
to evaluate the prevalence of CD in women eligible for vaginal delivery, 
with pregnancies complicated by a fetus with congenital diaphragmatic 
hernia (CDH), cyanotic congenital heart disease (CCHD), anencephaly, 
gastroschisis or omphalocele.
Methods: We performed a retrospective cohort study using the 2017 US 
National Vital Statistics Report. All women with a singleton, cephalic 
fetus who delivered at >24 weeks with fewer than two prior cesarean 
deliveries were included. We analyzed the CD rate in women with each 
fetal anomaly compared to the CD rate in those without the fetal anomaly. 
Additionally, in women with fetal anomalies and complete insurance data, 
we assessed if the rate of CD differed in women with public and private 
insurance. Chi-squared test was used to assess for statistical significance.
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Results: 3,576,614 pregnancies were included. 333 were complicated by 
anencephaly, 352 by omphalocele, 427 by CDH, 1869 by CCHD and 869 
by gastroschisis. The rate of CD in the population without fetal anomalies 
was 30.3%. The CD rate was significantly higher in all groups with fetal 
anomalies (p<0.01, Table 1). Specifically, the CD rate was 36.6% in 
pregnancies complicated by fetal anencephaly, 63.3% in omphalocele, 
40.7% in CDH, 40.8% in CCHD and 45.9% in gastroschisis. Among 
women with fetal anomalies, the rate of CD did not differ between women 
with public and private insurance (Table 2).
Conclusion: In this national cohort, we found an increased rate of CD 
in women with fetal anomalies, suggesting that this population is likely 
an important target in efforts to decrease the CD rate. The CD rate did 
not differ by insurance type, suggesting that other factors are driving this 
disparity and should be investigated in future studies.

Table 1: Cesarean delivery (CD) rate in pregnancies complicated by fetal 
anomalies

CD Rate P-value

Overall population (N=3,576,614) 30.3%

Anencephaly (N=333) 36.6% <0.01

Omphalocele (N=352) 63.3% <0.01

Congenital diaphragmatic hernia (N=427) 40.7% <0.01

Cyanotic congenital heart disease (N=1869) 40.8% <0.01

Gastroschisis (N=869) 45.9% <0.01
 

Table 2: Cesarean delivery rate by insurance type in pregnancies complicated 
by fetal anomalies

Public 
insurance

Private 
insurance P-value

Anencephaly (N=320) 37.4% 
(n=155)

37.5% 
(n=165) 0.977

Omphalocele (N=344) 65.2% 
(n=181)

61.9% 
(n=163) 0.534

Congenital diaphragmatic hernia 
(N=417)

40.2% 
(n=206)

41.2% 
(n=211) 0.845

Cyanotic congenital heart disease 
(N=1827)

40.4% 
(n=848)

40.4% 
(n=979) 1.0

Gastroschisis (N=845) 45.4% 
(n=566)

47.3% 
(n=279) .601

 

T-220
Financial Strain and Gestational Age at Delivery: A Pathway 
Analysis. Courtney Olson-Chen,1 Yu-Fu Michael Chen.2 1University 
of Rochester Medical Center, Rochester, NY, United States; 2Nazareth 
College, Rochester, NY, United States.
Introduction: Financial strain (FS) has been associated with adverse 
perinatal outcomes including preterm birth and low birthweight. The 
underlying mechanisms generating this observed association are unclear. 
Higher FS is linked to poorer self-rated health. Our objective was to test a 
path model in which maternal self-rated health (SRH) was hypothesized to 
mediate the relationship between FS and gestational age (GA) at delivery.
Methods: Data from the baseline wave of the Fragile Families and 
Child Wellbeing Study were analyzed, which included 3111 mother-
child dyads. FS was assessed by asking mothers how much money was 
available at the end of the month. Responses included “not enough to 
make ends meet,” “just enough to make ends meet,” and “some money 
left over.” This response was recoded such that a higher value indicated 
more FS. Maternal SRH was determined by asking mothers to rate their 
overall health on a scale ranging from “poor” to “great.” The validity and 
reliability of this single-item SRH assessment have been documented. 
SRH was coded so that higher values represented better health. GA at 
delivery was abstracted from medical records. A pathway analysis was 
used to test the hypothesized associations between FS, SRH, and GA 
at delivery. To improve precision and mitigate potential confounding, 

we controlled for maternal age, race, ethnicity, educational attainment, 
household income-to-poverty ratio and smoking during pregnancy. The 
maximum likelihood method was used to estimate the posited model, 
and two-sided Wald tests evaluated each path coefficient based on α=.05.
Results: The path model demonstrated statistically adequate fit to the 
data (χ2=19.77, p=.003, RMSEA=.03, CFI=.95, TLI=.77, SRMR=.01). 
The significant χ2 statistic was likely influenced by the large sample size, 
rather than being an indication of poor model fit. Testing path coefficients 
indicated that FS was negatively associated with maternal SRH (β1=-.09, 
95% CI=-.13, -.06, p<.001), which was in turn positively associated with 
GA at delivery (β2=.06, 95% CI=.03, .10, p=.001). On average, women 
with “poor” SRH delivered 2 weeks earlier than women with “great” 
SRH (36.6 vs 38.6 weeks).

Conclusion: Our pathway analysis found empirical evidence supporting 
the role of maternal SRH as a mediator between FS and GA at birth. 
Women with high levels of FS are more likely to have low SRH, and 
women with low SRH deliver at earlier GA. The use of poor maternal 
SRH as a target for behavioral modification interventions could positively 
impact the GA at delivery.

T-221
Does Antenatal Detection of Fetal Growth Restriction Benefit 
Neonatal Outcomes. Roshan Selvaratnam†,1,2 Euan M Wallace∗,1,2 
Sophie Treleaven∗,2 Peter G Davis∗,3 Stuart B Hooper∗,1 Mary-Ann 
Davey∗.1,2 1The Ritchie Centre, Monash University, Melbourne, 
Australia; 2Safer Care Victoria, Melbourne, Australia; 3Newborn 
Research Centre, The Royal Women’s Hospital, Melbourne, Australia.
Introduction: Fetal growth restriction (FGR) is a major risk factor for 
stillbirth. Detection and timely delivery of the FGR fetus reduces the risk 
of stillbirth. But early delivery is not a solution without potential harm. 
Rates of perinatal and longer-term morbidity are higher in babies born 
early, even at term. Further, half of babies suspected of FGR are normally 
grown. We sought to investigate the impact of antenatal detection of FGR 
on neonatal outcomes for both true positives and false positives.
Methods: We retrospectively analysed 1,231,415 singleton births in 
Victoria, Australia from 2000 to 2017 using the Victorian Perinatal 
Data Collection. We examined the neonatal morbidities associated with 
neonatal intensive care unit (NICU) admission for severe FGR babies 
(birthweight <3rd centile) who were detected and iatrogenically delivered 
compared to those born spontaneously. To assess harm, we performed the 
same analyses for babies iatrogenically delivered for suspected FGR but 
had a birthweight ≥10th centile compared to all ≥10th centile babies who 
had a spontaneous onset of labour. Descriptive statistics were used and 
chi-square test of proportions.
Results: Severe FGR babies who were detected and delivered were 
three-fold more likely to require NICU admission than those born 
spontaneously (3.01% vs. 0.87%, P < 0.001). Detection and delivery 
was associated with NICU admission for respiratory morbidity (1.56% 
vs. 0.55%), cardiac (0.43% vs. 0.13%), infection (1.31% vs. 0.43%), 
electrolyte abnormality (1.34% vs. 0.27%), blood disorders (1.30% vs. 
0.19%), and gastrointestinal disorders (0.35% vs. 0.06%) (all P < 0.001). 
There was no difference in neurological morbidity (0.08% vs. 0.10%, P = 
0.68). The rate of NICU admission for ≥10th centile babies was four-fold 
higher in those who were iatrogenically delivered for suspected FGR 
than those born spontaneously (1.80% vs. 0.46%, p-value < 0.001). This 
iatrogenic delivery was associated with NICU admission for respiratory 
morbidity (1.34% vs. 0.31%), cardiac (0.33% vs. 0.05%), infection (1.05% 
vs. 0.23%), electrolyte abnormality (0.71% vs. 0.10%), blood disorders 
(0.71% vs. 0.14%), trauma (0.14% vs. 0.04%) and gastrointestinal 
disorders (0.31% vs. 0.07%) (all P < 0.001).
Conclusion: Detection and delivery of severe FGR was associated with 
higher rates of NICU admissions consistent with the effects of iatrogenic 
prematurity. This harm extended to non-FGR babies. Strategies to increase 
detection need to judiciously weigh the benefit of reducing stillbirth with 
the cost of increasing morbidity for true positives and false positives alike.
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T-222
Knowledge May Not be the Barrier to Care for Pregnant Women 
with Opioid Use Disorder: The ACOG District II Education 
“Bundle. Nicholas Ahern†,1 Kathleen Dermady,2 David Garry,3 Leah 
Kaufman,2 Darcy Dreyer,4 Marilyn Kacica,5 Cassie Leonard,6 Anar 
Yukhayev,7 Neil S Seligman.1 1University of Rochester, Rochester, 
NY, United States; 2SUNY Upstate Medical Center, Syracuse, NY, 
United States; 3Stony Brook Medicine, Stony Brook, NY, United States; 
4March of Dimes, Rochester, NY, United States; 5New York State 
Department of Health, Albany, NY, United States; 6Hudson Headwaters 
Health Network, Queensbury, NY, United States; 7Northwell Health, 
Manhasset, NY, United States.
Introduction: Opioid use disorder (OUD) is one of the most important 
public health issues aff ecting pregnant women in the 21st century yet 
62% of Ob/Gyns in New York State feel there is not adequate training 
and resources in their area/region to manage pregnant women OUD. In 
2017, ACOG District II (DII) convened a multidisciplinary task force 
to create a comprehensive education “Bundle” to increase awareness of 
evidence-based guidelines. The objective was to assess the eff ectiveness of 
the ACOG DII OUD in Pregnancy Bundle to improve provider knowledge.
Methods: From 5/2018-9/2019, the Bundle was presented on request 
to by a task force member. A pre- and post-presentation test containing 
8 items assessing basic knowledge of OUD management and 2 items 
assessing knowledge about local hospital policies was administered using 
Mentimeter (Stockholm, Sweden). Baseline site characteristics were 
described. Test performance was assessed pre- and post-presentation.
Results: The bundle was presented at 8 hospitals. Most (87.5%) were 
community hospitals and only 2 had an Ob/Gyn residency. Delivery 
volume ranged from 454-8,389 births/yr with most (62.5%) having >1,000 
births/yr. 101 and 66 respondents answered the pre- and post-presentation 
questions respectively. Of the 8 basic knowledge items, the average correct 
response rate was 70.7% (range 41.7% to 91.1%) pre-presentation and 
increased by 12.2% (range -6.8% to 40.8%) to 82.9% (range 65.4% to 
94.6%) post-presentation. The greatest improvement was in knowledge 
of recommended OUD screening methods. Only minimal (<10%) 
improvement was observed in 5 of 8 items (62.5%). Most respondents 
(66.7% to 76.8%) were either unsure or stated no specifi c protocols exist 
for screening and referral to treatment for OUD in pregnancy at their 
hospital. 90.4% were motivated by the presentation to educate themselves 
about current hospital screening policies.
Conclusion: Basic knowledge of OUD was generally good with only 
modest improvement (12.2%) post-presentation. Awareness, and/
or lack, of policies appears to be the biggest challenge to caring for 
pregnant women with OUD. Optimal care of these patients must address 
complexities not common to other chronic medical conditions; eff orts 
should be targeted toward ensuring readiness for every patient in every 
clinical setting focusing on best practices such as SBIRT, access to 
medication-assisted treatment, and CAPTA legislation requirements to 
name a few.

T-223
Neighborhood Income Segregation and Birth Outcomes. Britney 
Smart,1 Alexa Freedman,2 Lauren Keenan-Devlin,1 William Grobman,3

Hyagriv Simham,4 Pathik Wadhwa,5 Claudia Buss,6 Sonja Entringer,6

Greg Miller,2 Ann Borders.1 1NorthShore Univ HealthSystem, Evanston, 
IL, United States; 2Northwestern Univ, Evanston, IL, United States; 
3Northwestern Univ Feinberg School of Medicine, Evanston, IL, United 
States; 4University of Pittsburgh School of Medicine, Pittsburgh, PA, 
United States; 5Univ of California Irvine, Irvine, CA, United States; 
6Charite, Berlin, Germany.
Introduction: Living in a neighborhood segregated by income may 
increase risk for poor health outcomes. Our objective was to examine 
whether neighborhood income segregation was associated with birth 
outcomes.
Methods: This analysis utilizes data from the Measurement of Maternal 
Stress (MOMS) study. Pregnant women were recruited between 2013 and 
2015 at sites including Chicago, Pittsburgh, and San Antonio. Address 
data was linked to household and neighborhood income data from the 
American Community Survey. Advantaged households were defi ned at 

>80th percentile of city-specifi c income distributions and disadvantaged 
households were defi ned as <20th percentile. Segregation scores were 
generated using the Index of Concentration at the Extremes (ICE) (ICE= (# 
advantaged households - # of disadvantaged households)/total households 
in block group). ICE scores range from -1 (concentrated poverty) to 1 
(concentrated wealth). Gestational age at delivery and birthweight were 
abstracted from medical records, and birthweight percentile was calculated 
by gestational age using a national reference sample. ICE score was 
examined by tertiles using linear regression to evaluate associations with 
birth outcomes. Models were adjusted for maternal age, race/ethnicity, 
education, and study site.
Results: Address and birth outcome data were available for 505 
participants who lived in 456 block groups. The mean ICE score was 
0.06±0.32, but there was wide variability in income segregation. In an 
adjusted model, concentrated poverty (bottom tertile) and concentrated 
wealth (top tertile) were associated with similar reductions in birthweight 
percentile (4.5% with concentrated poverty, CI: -11.6, 2.6; 6.3% with 
concentrated wealth, CI: -13.2, 0.7) when compared to the middle tertile, 
though these results were not statistically signifi cant. Point estimates for 
associations between ICE and gestational age at delivery were close to 0.
Conclusion: Our results suggest that neighborhood segregation may be 
associated with birthweight percentile. Future work should investigate this 
relationship with demographic, environmental, and biological mediators 
in a larger sample.

T-224
The Associations Between C-Reactive Protein and Reproductive 
Hormones in Men of Reproductive Age: Findings From a 
Preconceptional Cohort in China. Jun Zhang∗,1 Kai Luo†,2 Aimuzi 
Ruxianguli†,2 Tian Ying∗,2 Weiye Wang∗.1 1Xinhua Hospital, Shanghai 
Jiao Tong University School of Medicine, Shanghai, China; 2Xinhua 
Hospital, Shanghai Jiao Tong University School of Medicine & School 
of Public Health, Shanghai Jiao Tong University School of Medicine, 
Shanghai, China.
Introduction: Higher c-reactive protein (CRP) has been linked to 
decreasing testosterone in men. However, the relationships between 
CRP and gonadotropins and sex hormone binding globulin (SHBG) are 
inconsistent. This study aims to examine the associations between CRP 
and the reproductive hormones in men of reproductive age.
Methods: A total of 726 men who came for preconceptional care, with 
a mean age of 31 years from the preconceptional cohort in the Shanghai 
Birth Cohort were included. Serum CRP and six reproductive hormones, 
including total testosterone (TT), estradiol (E2), sex hormone binding 
globulin (SHBG), follicular stimulating hormone (FSH), luteinizing 
hormone (LH) and insulin like factor 3 (INSL3) were measured. Both CRP 
and reproductive hormone indices were ln-transformed before regression 
analysis. Multiple linear regression was used to assess the association and 
stratifi ed analyses according to body mass index (BMI) were conducted 
to explore the eff ect modifi cation by obesity.
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Results: After adjusting for potential confounders, CRP was significantly 
inversely associated with TT [beta=-0.04, (95% confidence interval(CI): 
-0.06,-0.01) for 1 ln-unit increase in CRP] and SHBG [-0.81(95%CI:-
0.11,-0.05)], with a clear liner trend across quartiles of CRP (P-trend = 
0.002 and <0.001 for TT and SHBG, respectively). A significant negative 
association of CRP was also observed [-0.04 (95CI%:-0.079,-0.001)]. 
Further stratification by obesity indicated that the inverse association 
with TT and SHBG were consistent in both normal weight (BMI<25 kg/
m2) and obese men (BMI>=25kg/m2), but the associations were stronger 
in normal weight men. Furthermore, a significant inverse association of 
CRP with FSH was observed in normal weight men [-0.06 (95%CI:-0.11,-
0.02)], while a positive association with LH was presented in obese men 
[0.95 (95%CI:0.03,0.16)].
Conclusion: CRP was associated with lower TT and SHBG, indicating 
a potential role of CRP in Leydig cell dysfunction, particularly in 
normal weight men. CRP was also associated with gonadotropins but 
the association seems to be obesity depended. Given the cross-sectional 
analysis in nature, evidence from prospective studies is needed.

T-225
Interpregnancy Interval and Adverse Pregnancy Outcome-
Analysis on US Birth Data. Vanessa Graf†,1 Khadija Haleem†,1 
W Spencer McClelland,2 Teresa Cheon,2 M. Teresa Benedetto,2 
Yuzuru Anzai∗.2 1University of Chicago, Chicago, IL, United States; 
2Northwell Health, New York, NY, United States.
Introduction: Inter-pregnancy interval (IPI) is defined as the spacing 
between live birth and the beginning of the next pregnancy. Past research 
has found that IPIs shorter than 18 months (M) are associated with adverse 
pregnancy outcomes. However, it is unclear whether IPI is an independent 
risk factor or a marker of other confounding risk factors, such as race, 
socioeconomic status, and age.This makes it difficult to accurately counsel 
patients as to their individual risk based on IPI, especially for the older 
patients whose fertility is in decline.
Methods: CDC WONDER is a public access, open database which 
contains all US birth data. Using this database for 2016-2017 (the first 
years to contain more expanded information including IPI), we analyzed 
IPI in relation to adverse pregnancy outcomes—preterm birth(PTB), 
gestational hypertension (gHTN), low birth weight (LBW), and gestational 
diabetes (GDM)-accounting for race, pre-pregnancy BMI, education, 
marital status, and maternal age. We focused our analysis to singleton 
pregnancies.
Results: Short IPI (less than 18M) increased the rates of PTB and LBW, 
with stronger association with PTB rates.The highest PTB risk was seen 
among patients with IPI less than 12 M, modest increase was seen between 
12-17 M, and rates plateaued at 18-23 M. This pattern was consistent in 
subgroup analysis by risk factor, indicating that IPI is an independent risk 
factor for PTB. While short IPI increased the risk of PTB in all races, 
the highest rate of PTB was seen in the non-Hispanic African-American 
population with short IPI, likely due to a high background PTB rate and 
a higher rate of IPI less than 12 M. Short IPI was an independent risk 
factor for LBW in all ethnic groups, with non-Hispanic African-American 
patients having the highest rate of LBW, followed by Asians, and then 
Whites. Low BMI and unmarried status were positively correlated with 
both PTB and LBW, while higher education (bachelor’s degree or higher) 
was negatively correlated. In all subgroups, short IPI increased the 
risk independently, with the exception of LBW in the higher education 
group where there was no association observed. IPI less than 12 M was 
associated with increased PTB risk in women aged 20 years or younger, 
but there was no association with age otherwise. IPI was not associated 
with gHTN or GDM. Non-Hispanic African-American race and high BMI 
were associated with higher rates of gHTN. Asian race was associated 
with a higher rate of GDM.
Conclusion: In this analysis of a nationwide birth database, short IPI, 
particularly less than 12 M, is an independent risk factor for PTB and LBW, 
whereas no association was seen between IPI and gHTN or GDM. It is 
important to educate patients about this modifiable risk factor of pregnancy 
complications. It may also be reasonable for the older patients to consider 
pregnancy after 12M of IPI based on our observation.

F-001
Selenium Suppresses Pro-inflammatory and Pro-labor Mediators 
Associated with Spontaneous Preterm Birth. Caitlyn Nguyen-
Ngo†,1,2 Dineli Kalansuriya†,1,2 Ratana Lim,1,2 Martha Lappas∗.1,2 1The 
University of Melbourne, Melbourne, Australia; 2Mercy Hospital for 
Women, Melbourne, Australia.
Introduction: Spontaneous preterm birth (sPTB) is the leading cause 
of neonatal mortality and morbidity, yet there is a lack of effective 
therapeutics to prevent it. Over half of sPTBs are inflammatory in origin. 
Inflammation triggers a cascade of events leading to uterine contractions 
and fetal membrane rupture. In non-gestational tissues, selenium, which 
is an essential mineral, possesses potent anti-inflammatory properties. 
While a low selenium status during pregnancy is associated with increased 
prevalence of sPTB, no studies have yet assessed the effect of selenium 
in regulating the pathways involved in sPTB. Thus, this study aimed to 
determine the effects of selenium on pro-inflammatory and pro-labor 
mediators in human gestational tissues.
Methods: Human myometrium and fetal membranes (FMs) were obtained 
from women at time of term Caesarean section (n=6-8 patients). Tissues 
were pre-treated with or without selenium for 1 h, followed by LPS 
for up to 20 h. The mRNA and protein expression of pro-inflammatory 
cytokines and chemokines were assessed using RT-qPCR and ELISA. 
The expression and activity of enzymes involved in the degradation of 
FMs was assessed by RT-qPCR and gelatin zymography, respectively. 
In myometrium, prostaglandin F2α (PGF2α) secretion was assessed by 
ELISA, the expression of contraction-associated proteins by Western 
blotting and/or RT-qPCR, and myometrial cell contractility induced by 
TNF was determined by a collagen gel assay. To determine the mechanism 
of action of selenium, NF-κB transcriptional activity was assessed by a 
luciferase assay, and activation of MAPK proteins by Western blotting. 
Data was analysed using a repeated measures one way ANOVA where 
P<0.05 was considered significant.
Results: In myometrium and FMs, selenium significantly suppressed LPS-
induced expression and secretion of pro-inflammatory cytokines (IL-1A, 
IL-1B, IL-6, GM-CSF), CCL chemokines (CCL2-4, CCL8), and CXCL 
chemokines (CXCL1, CXCL5, CXCL8, CXCL10). In FMs, selenium 
suppressed the expression and/or activity of the extracellular matrix 
remodelling enzymes MMP-1, MMP-3 and MMP-9. In myometrium, 
selenium reduced LPS-induced PGF2α secretion and inhibited myometrial 
contraction induced by TNF. Finally, there was no effect of selenium on 
LPS-induced NF-κB or MAPK activation in either myometrium or FMs.
Conclusion: Our study demonstrates that selenium reduces pro-
inflammatory and pro-labor mediators in human myometrium and 
fetal membranes. In addition, selenium also possesses potent tocolytic 
properties by suppressing PGF2α secretion and myometrial cell 
contractility. Selenium may be a potential novel therapeutic to prevent 
uterine contractions and fetal membrane rupture associated with sPTB. 
In vivo studies are warranted to investigate the efficacy of selenium in 
preventing preterm birth.

F-002
Regional Assessment of Mouse Cervical Smooth Muscle 
Composition and Contractility. Jackson H Rogers, Naoko 
Boatwright, Shajila Siricilla, Bibhash C. Paria, Jennifer L. Herington, 
Jeff Reese∗. Vanderbilt University Medical Center, Nashville, TN, 
United States.
Introduction: The cervix plays an important role throughout pregnancy 
and in the process of parturition, but the functional role of its smooth 
muscle cell (SMC) composition is not well understood. The purpose of 
this study was to evaluate SMC composition of the cervix in mice using 
biomechanical testing of cervical tissue and immunohistochemistry. We 
hypothesized that SMCs at the internal os form a junctional zone where 
uterine myometrium inserts into the cervical body and that SMCs are 
less concentrated near the external os, resulting in differential dynamic 
properties during labor. Determining the muscular composition of the 
cervix will provide a better understanding of how the cervix functions 
throughout pregnancy and parturition.
Methods: Cervices from wild type CD-1 female mice were excised on 
the morning of day 19 of pregnancy. Immunohistochemistry (IHC) was 



Friday Posters
 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 205A

performed to visualize SMC localization (SMA, SM22a, calponin). For 
biomechanical testing, the excised cervix was divided into upper and 
lower segments, then mounted in an organ bath. Spontaneous contractions 
were monitored under 1g of tension. Stress-relaxation testing measured 
impulse and equilibrium stiffness. Separate, oxytocin-induced contractility 
experiments were conducted to determine how each cervical segment 
responded to oxytocin. A 2-way ANOVA was used to compare the impulse, 
equilibrium and contractile amplitude from displacement studies, while 
4-parameter non-linear regression curves were compared between the 
upper and lower cervix response to increasing oxytocin concentration.
Results: Trichrome and IHC studies revealed the expected utero-cervical 
gradient of SMCs at the internal os; SMC distribution in the lower cervical 
segment was greater than expected. Stress-relaxation experiments revealed 
significantly greater (p<0.05) stress per millimeter of displacement in the 
lower compared to the upper cervix. The lower cervix had infrequent and 
less forceful spontaneous contractions as the upper cervix (p<0.05) until 
3 mm of displacement. Additionally, the upper cervix contracted much 
more forcefully in response to oxytocin, consistently greater than a 50% 
increase in amplitude at the higher doses, than the lower cervix.
Conclusion: SMCs were more concentrated in the upper segment, 
consistent with the utero-cervical transition zone near the internal os. 
The lower cervix was more rigid compared to the upper cervical segment 
based on its greater impulse and equilibrium stress. Furthermore, the 
upper cervix was more contractile, likely due to a greater concentration 
of smooth muscle. Additional studies are required to determine whether 
intra-cervical SMCs differ from junctional SMCs. A clearer understanding 
of cervix SMC phenotypes may benefit cervical problems that arise 
during pregnancy.

F-003
Intestinal Dysbacteriosis is Associated with the Imbalanced 
Cytokines Network in Unexplained Miscarriage. Yongjie Liu†,1 
Jun Zhang∗,1 Liping Feng∗.1,2 1Xinhua Hospital Affiliated to Shanghai 
Jiao Tong University School of Medicine, Shanghai, China; 2Duke 
University School of Medicine, Durham, NC, United States.
Introduction: A deregulation of cytokine networks has been suggested to 
be involved in the pathogenesis of unexplained pregnancy loss. Previous 
studies demonstrated that the gut microbiome affects host immune 
response and induces an imbalanced cytokines. We hypothesized that 
intestinal dysbacteriosis is an essential event that induces the disturbance 
of cellular immune function in spontaneous abortion patients.
Methods: Fecal samples and peripheral blood samples were collected 
from spontaneous abortion patients after the curettage for a few days 
(N=41) and control women during the first trimester of normal early 
pregnancy (N=19). The feces were immediately flash-frozen in liquid 
nitrogen and stored at −80 °C. Genomic DNA was extracted from fecal 
samples using the QIAamp DNA Stool Mini Kit (Qiagen), and subjected 
for sequencing using the Illumina MiSeq platform. Alpha diversity 
and relative abundance of each OTU and other taxonomic levels were 
calculated, and were compared using ANOVA and LEfSe. Moreover, 13 
human serum T helper 17 (Th17) and Th1 related cytokines including 
IL-2, -4, -5, -6, -9, -10, -13, -17A, -17F, -21, -22, IFN-γ and TNF-α were 
quantified using a bead-based multiplex assay (Biolegend). Spearman 
correlation test was used to analyze the correlation between changed 
genera in relative abundance and the level of cytokines.
Results: The 16S rRNA sequencing data revealed 1029 OTUs and 57 
genera of bacteria that changed in abundance in spontaneous abortion 
patients (Fig. 1A). Specifically, the relative abundance of 55 genera of 
bacteria which including Prevotella_1, Ruminobacter, and Roseburia et al. 
were significantly reduced, and only Helicobacter and Lachnospiraceae_
UCG_001 were markedly increased in spontaneous abortion group (Fig. 
1B-C). Multiplex analysis revealed markedly increased serum levels 
of IL-10, IL-17A, IL-17F, TNF-α, and IFN-γ in spontaneous abortion 
patients(Fig. 1D). Correlation analysis further demonstrated that the 
reduced abundance of 55 bacteria genera was negatively correlated with 
the increased levels of cytokines(Fig. 1E).
Conclusion: We demonstrated an association between intestinal 
dysbacteriosis and Th17/Th1 mediated pro-inflammatory state in 
miscarriage patients with unknown etiology. Further study is warrant to 

determine whether intestinal dysbacteriosis is the underlying mechanism 
of the cytokine network imbalance and an intervention target in these 
patients.

F-004
Variation in Preterm Ovine Lung Maturation in Response to 
Antenatal Steroid Therapy is Not Due to Individual Differences in 
Steroid Exposure. Tsukasa Takahashi†,1 Alan Hall Jobe∗,2 Augusto 
F Schmidt∗,3 Masatoshi Saito∗,4 Matthew Kemp∗.1 1University of 
Western Australia, Perth, Australia; 2Cincinnati Children’s Hospital, 
Cincinnati, OH, United States; 3University of Miami, Miami, FL, 
United States; 4Tohoku University, Sendai, Japan.
Introduction: Antenatal corticosteroids (ACS) are standard of care for 
women at risk of preterm delivery. ACS improve preterm outcomes 
by maturing the lung and improving cardiovascular stability. There is, 
however, significant variability in ACS treatment efficacy, which can only 
partly be explained by differences in treatment-to-delivery intervals. We 
hypothesized that individual fetal ACS exposures would correlate with 
treatment efficacy.
Methods: Ewes carrying a single fetus had surgery to catheterize a fetal 
and maternal jugular vein at 119 days’ gestation. Animals recovered 
for 24h before being randomized to either: i) a maternal intramuscular 
injection (IM) of 2ml saline (Control Group, n=9); or ii) a maternal IM 
of 0.25mg/kg betamethasone phosphate + acetate (ACS Group, n=19). 
Serial maternal and fetal plasma samples were collected over 48h before 
fetuses were delivered, ventilated for 30 minutes, and euthanised. Total 
and free plasma betamethasone was measured by LCMS. Functional lung 
maturation during ventilation was assessed by arterial pH, PaO2, PaCO2, 
compliance, and ventilation efficiency index (VEI). ANOVA and U tests 
were used to test differences between groups.
Results: Animals in the ACS group were divided into responders 
(n=12/19) and non-responders (n=7/19) using an a priori cut-off of a 
PaCO2 at 30 minutes ventilation being within 2SD of the mean value 
for Control (saline only) animals. There was a significant decrease in 
30 minute PaCO2 and a significant increase in VEI in ACS responders 
relative to both ACS non-responders and Control Group animals (PaCO2 
(mmHg) control: 130±19; responder: 73.±13; non-responder: 124±18; 
p<0.05. VEI control: 0.02±0.004; responder: 0.04±0.01; non-responder: 
0.02±0.003. There were no significant differences in maternal or fetal 
free or total betamethasone AUC (ng*h/ml) between ACS responders 
and non-responders (data not shown).
Conclusion: We conclude that, ceteris paribus, the observed variation 
in ACS treatment efficacy was due to animal-specific differences in 
betamethasone responsiveness, and was not a function of individual 
differences in betamethasone clearance, plasma protein binding, or 
distribution.
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F-005
Stretch, Scratch, and Stress: Suppressors and Supporters of 
Senescence in Fetal Membranes. Lauren S Richardson†, Narmada 
Lavu†, Ramkumar Menon∗. UTMB, 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. Throughout 
gestation, membranes undergo stretch (expansion to accommodate 
volume), scratch (wounds induced by cell shedding or injury) or stress 
(metabolic activity). Membranes withstands these mechanical and 
physiological insults by scrupulous repairing and remodeling process 
to protect the growing fetus. At term, increased oxidative stress (OS) 
activates p38 MAPK, induces senescence, and inflammation contributing 
to membrane dysfunction to promote labor. However, the signaling 
initiated by stretch and scratch are still unclear. This study compared 
induction of p38MAPK mediated senescence by stretch, scratch, and 
stress in human AECs.
Methods: Primary AECs from term, not in labor, fetal membranes were 
cultured using the following conditions (N=3); 1) CellFlex chambers 
with or without 20% biaxial stretch and 2) 8-well coverslips with or 
without scratch (wound) after establishing confluency and 3) cells in 
2D culture exposed to cigarette smoke extract (CSE) inducing OS. Cells 
were collected at different stages after exerting stretch, scratch (during 
healing process), or after exposure to CSE. p38MAPK (western blot or 
immunocytochemistry) and senescence activation (SA-β-Gal) by and 
inflammation (MMP9 activity-ELISA) was determined in cells exposed 
to various conditions. T-test was used to determine significance.
Results: Biological membrane extension, mimicked by 20% biaxial 
stretch of AEC, maintained an epithelial morphology and significantly 
activated P-p38 MAPK (P=0.02) compared to the non-stretch controls, but 
did not induce senescence or MMP9 activation. Scratch on normal AEC 
cultures were healed within 45 hrs that included proliferation, migration, 
and epithelial to mesenchymal transition aided by p38MAPK activation 
but not senescence. Stress by CSE activated p38MAPK, caused senescence 
and MMP9 activation, while the addition of OS to stretch and scratch 
lead to p38 MAPK activation, senescence, and prevented wound closure.
Conclusion: Using multiple in vitro techniques, we determined the 
ability of various mechano and biophysical factors in causing membrane 
weakening activities. Physiologic stretch and scratch experienced during 
gestation can cause p38MAPK activation without causing senescence 
or inflammation. On the contrary, excessive OS cause overwhelming 
p38MAPK to induce senescence and inflammation that can disrupt 
membrane remodeling as required due to stretch and scratch. This 
knowledge will benefit future studies by differentiating biological and 
physical stressors that could contribute to term and preterm membrane 
weakening.

F-006
Transient Modulation of Amniotic Inflammation by the Peptide 
Rytvela in a Sheep Model of Pregnancy. Yuki Takahashi, Tsukasa 
Takahashi†, Matthew Kemp∗. University of Western Australia, 
Crawley, Australia.
Introduction: Intraamniotic (IA) inflammation is associated with 
preterm birth (PTB), notably before 32 weeks’ gestation. Recent studies 
report that the small, non-competitive interleukin (IL)-1R-biased ligand, 
rytvela, may allow for prevention of PTB and fetal injury. We aimed to 
use a sheep model of pregnancy to investigate the anti-inflammatory 
efficacy of rytvela in response to IA lipopolysaccharide (LPS) exposure. 
We hypothesized that, relative to saline treatment, rytvela would reduce 
LPS-induced IA inflammation.
Methods: Sheep with a single fetus at 95 days’ gestation had surgery to 
place fetal jugular and IA catheters. Animals were recovered before being 
randomised to either: 1) IA injection of 10mg E coli LPS 24h before IA 
and fetal intravenous (IV) injection of saline (Positive Control Group, 
n=10); 2) IA injection of LPS 24h before IA (0.3mg/kg) and fetal (1mg/
kg) IV injection of rytvela (Intervention Group, n=7); or 3) IA injection 
of saline 24h before IA and fetal IV injection of saline (Negative Control 
group, n=7). Serial fetal plasma and amniotic fluid (AF) samples were 
collected for 120 h, commencing immediately prior to IA LPS/saline 

injection. Fetuses were euthanized at 120h and subjected to necroscopy. 
Inflammatory responses were characterized by qPCR, ELISA and 
differential blood counts. One-way ANOVA or U-tests were used to test 
group differences with a corrected p value of 0.05 taken as significant.
Results: Relative to Negative Control, total WBC counts from delivery 
cord blood were equivalently elevated in the Positive Control and 
Intervention groups (p<0.05). AF TNFα concentration was significantly 
increased in Positive Control at both 36h and 60h, relative to Negative 
Control. AF MCP-1 concentration was significantly increased in the 
Positive Control Group relative to both Intervention and Negative Control 
Groups at 60h. AF MCP-1 concentration was significantly increased in 
the Positive Control and Intervention Groups relative to Negative Control 
Groups at 36h. qPCR analysis of cytokine transcripts in the fetal lung 
showed significant increases in IL-1, IL-6, TNF-α and MCP-1 in both 
Positive Control and Intervention groups, relative to Negative Control 
(data not shown).
Conclusion: A single dose of rytvela given 24h after IA LPS exposure 
caused partial transient inhibition of intrauterine inflammation. No 
rytvela-associated inflammatory inhibition was detected at 120h. These 
data suggest that the efficacious application of rytvela may necessitate the 
use of a more frequent dosing regimen in the LPS-exposed ovine fetus.

F-007
Comparative Effects of TLR4 Inhibitors on Inflammatory 
Activation in Human Decidual Cells. Reanne M Ho†,1 Chin Peck 
Yin,2 Sarah A Robertson,2 Mark L Hutchinson,2 Jeffrey A. Keelan∗.1 
1University of Western Australia, Perth, Australia; 2University of 
Adelaide, Adelaide, Australia.
Introduction: Abrogation of TLR4 signalling is an attractive therapeutic 
target for the prevention of inflammation-associated preterm birth 
(PTB) driven by both microbial and sterile triggers. (+)-Naloxone 
(+Nal) has been shown in rodent models to be safe and effective in 
preventing LPS-driven PTB via inhibition of TLR4 activation; however, 
its effects in human gestational tissues have not been studied. Here we 
tested the anti-inflammatory effects of +Nal on human decidual cells in 
vitro in comparison with 5z-7-oxozeaenol (OxZ), an inhibitor of a key 
inflammatory signalling enzyme (TAK1) and effective inhibitor of TLR4 
signalling.
Methods: Primary human decidual stromal cells were stimulated with 
sub-maximal concentrations (1 μg/ml) of lipopolysaccharide (LPS) or 
heat-killed Fusobacterium nucleatum (Fnuc) in the presence or absence of 
either +Nal or OxZ across a range of concentrations. The ability of +Nal 
and OxZ to inhibit LPS-stimulated cytokine release and gene expression 
was assessed by ELISA (R&D Systems) and qPCR array (Qiagen), 
respectively. Cell viability was measured via MTT assay. Experiments 
were replicated in three independent cultures.
Results: OxZ (0.74-20 µM) inhibited cytokine (IL-6, TNF) production 
in response to both LPS and Fnuc in a dose-dependent manner, with 
significant inhibition observed at the lowest concentration tested 
(p<0.001); at the higher doses (≥6.67 µM) the stimulatory effects of 
LPS were completely abolished, although evidence of cytotoxicity was 
observed. In contrast, +Nal failed to significantly inhibit cytokine gene 
expression at any concentration tested (3.7-100 µM). PCR array analysis 
showed only modest, non-significant inhibition (10-15%) of expression 
of four genes (IL1A, IL1B, TLR2 and NOD1) in response to +Nal (33.3 
µM), whereas OxZ (6.67 µM) significantly inhibited expression of all 16 
LPS-stimulated genes (20-94% inhibition), including IL6, IL8, IL1B and 
TNF, as well as key NF-κB signalling proteins.
Conclusion: In decidual cells, contrary to effects in myeloid leukocytes, 
+Nal failed to inhibit TLR4-mediated inflammatory signalling and 
cytokine production. This may reflect presence of cell-specific TLR4 
signalling mechanisms in decidua. OxZ was a potent and effective 
inhibitor, but its cytotoxicity is likely to deter clinical applications.
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F-008
Ascending Vaginal Bacterial Infection with Bioluminescent E. coli 
Induces Perinatal Neuroinflammation in Mice. Ashley K Boyle†,1 
Natalie Suff,2 Simon N Waddington,1 Donald Peebles∗.1 1University 
College London, London, United Kingdom; 2King’s College London, 
London, United Kingdom.
Introduction: Preterm birth (delivery <37 weeks) is the main cause of 
neonatal mortality in the UK and worldwide. It is associated with high 
rates of adverse neurodevelopmental outcome and cerebral palsy, of 
which males are at greater risk than females. Approximately 40% of 
cases of spontaneous preterm birth have been associated with infection. 
Delaying preterm birth and improving the outcome of the premature babies 
has proved a great challenge and current therapies are ineffective. Our 
objective was to investigate the extent of neuroinflammation in pups from 
pregnant mice following the ascent, from the vagina to the uterine cavity, 
of either a non-pathogenic strain of E. coli (K12) or a strain associated 
with clinical meningitis (K1).
Methods: On embryonic day (e) 16.5, intravaginal administration of 
either K12 (20μl of 1x109 CFU; n=15 from 5 dams) or K1 E. coli (20μl 
of 2x102; n=15 from 5 dams) or PBS control (20μl; n=10 from 5 dams) 
was performed. Dams (C57BL/6 Tyrc-2J) were imaged at 0 hours (h), 24h 
and 48h to monitor the ascension of the bioluminescent E. coli strains. 
Fetal tissues were harvested 48h following infection. Neuroinflammation 
was assessed by multiplex ELISA for a panel of inflammatory mediators.
Results: Imaging confirmed the ascension of both E. coli strains from 
the vagina into the uterus. The following inflammatory mediators were 
increased in perinatal brains from non-pathogenic K12 E. Coli infected 
dams in comparison to PBS treated mice; IFNγ (p=0.0072), IL-1β 
(p=0.017), IL-4 (p=0.0179), IL-12p70 (p=0.0354) and IL-5 (p=0.0292). 
When dams were infected with pathogenic K1 E. Coli, TNFα (p<0.0001) 
and IL-1β (p=0.0245) production were elevated in comparison to the 
PBS group. Specifically, these increases were associated with the male 
pups exposed to K1 (TNFα p=0.0006 vs PBS, IL-1β p=0.0496 vs PBS). 
There was no significant difference between the female pups exposed to 
K1 compared to females exposed to PBS.
Conclusion: Both strains of E. coli induced perinatal neuroinflammation 
and in some cases, this effect was specific to the male pups. However, the 
non-pathogenic K12 strain increased the production of more inflammatory 
mediators than the pathogenic K1 strain. Future studies will further 
characterise this model of perinatal neuroinflammation by assessing the 
neurodevelopment of these pups at the molecular and behavioural level. 
We are also investigating an antimicrobial peptide gene therapy approach 
with the aim of preventing both early delivery and perinatal brain damage.

F-009
Preeclampsia is Associated with Increased Levels of Intrinsically 
Disordered Protein - Prostate Associated Gene (PAGE)-4. Asli 
Ozmen†, Millena Levin, Duygu Mutluay, Xiaofang Guo, Nihan 
Semerci, Ozlem Guzeloglu Kayisli, Frederick Schatz, Charles 
Lockwood, Umit Kayisli. University of South Florida, Morsani 
College of Medicine, Tampa, FL, United States.
Introduction: Most proteins require a stable globular 3D structure to 
be functional. However, intrinsically disordered proteins (IDPs) are 
biologically active without stable 3D structures. IDPs regulate a wide 
range of cell functions involved in intracellular signaling, transcription, 
translation and the cell cycle. A member of Cancer/Testis Antigen family 
(CT-X antigens), PAGE4 is an IDP inflammatory stress-response protein 
expressed in the testis, prostate, and placenta. Our global RNAseq analysis 
revealed significantly increased expression in the CT-X family members 
PAGE4, XAGE2 and XAGE3 in placentas from patients with preeclampsia 
(PE) vs. gestational age (GA) -matched controls. Thus, we investigated 
PAGE4 expression in placentas from early pregnancy and compared 
PAGE4 levels in 3rd trimester normal and GA-matched PE placentas.
Methods: Paraffin sections from placentas of early pregnancy (n=2) or 
from PE and GA-matched idiopathic preterm birth controls (n=5/group) 
were immunostained for PAGE4. qPCR (n=7/group) and immunoblot 
(n=8/group) were performed in PE and GA-matched idiopathic preterm 
birth control placentas. Histologic score (HSCORE) was performed to 
evaluate total and nuclear PAGE4 levels whereas densitometric readings 

evaluated immunoblot bands. Results of qPCR were calculated using 
2-ΔΔCt values. Data were compared by a t-test with P< 0.05 considered 
statistically significant.
Results: In early pregnancy specimens, PAGE4 immunoreactivity 
is specifically expressed by villous cytotrophoblasts, but not by 
syncytiotrophoblasts and revealed a gradual decrease from proximal to 
distal trophoblastic columns in the anchoring villi. Villous cytotrophoblasts 
displayed both cytoplasmic and nuclear PAGE4 immunoreactivity with 
a significantly higher levels of nuclear PAGE4 HSCORE (Mean± SEM: 
219.84± 14.79 vs. 130.23± 17.46; P=0.007) in PE vs. control placentas. 
Immunoblot results confirmed significantly higher PAGE4 levels in PE 
vs. control placentas (143.37± 22.70 vs. 86.99± 7.85; P=0.034). These 
results were further confirmed by qPCR that PAGE4 mRNA expression 
is higher in PE vs. control placentas (2.75± 0.56 vs. 1.04± 0.16; P=0.002).
Conclusion: This is the first study showing PAGE4 upregulation in 
PE and suggesting that IDPs contribute to PE pathogenesis, likely in 
response to inflammatory stress. Moreover, a gradual decrease in PAGE4 
expression from proximal (proliferative) to distal (invasive) trophoblasts 
of anchoring villi suggests a role for PAGE4 involving in proliferation. 
Further studies evaluating the cause and effect relationship of increased 
PAGE4 in trophoblasts will clarify its pathogenic vs. protective role(s) 
in PE pathogenesis.

F-010
Inhibition of NF-kB Pathway and Anti-inflammatory Effect 
of Exosomal-Encoded IkBa Super-Repressor in Human Fetal 
Membrane Cells. Dolores G Quiroz†,1 Samantha Sheller-Miller,1 
Narmada Lavu,1 Ramkumar Menon∗,1 Kyungsun Choi,2 Jae Yoo,2 
Chulhee Choi,2 Steven J Fortunato.3 1University of Texas Medical 
Branch, Galveston, TX, United States; 2ILIAS Biologics, Daejeon, 
Korea, Republic of; 3Ochsner Medical Center, Jefferson, LA, United 
States.
Introduction: Intra-amniotic infection and inflammation are associated 
with a majority of spontaneous preterm births (PTB). The proinflammatory 
transcription factor, nuclear factor kappaB (NF-κB) is one of the key 
mediators of inflammation-associated PTB. Therefore, NF-κB serves as 
an important intervention target for reducing PTB. We have successfully 
tested the therapeutic effect of a novel anti-inflammatory drug (NF-
κB inhibitor IκBα engineered in extracellular vesicles (specifically 
exosomes) called super repressor (SR) exosomes in the mouse model of 
infection-induced PTB. Here, we tested the efficacy and optimal dose, 
inhibitory mechanisms underlying the potential effects of SR exosomes 
and cytotoxicity in LPS-treated human fetal membrane cells.
Methods: Primary amnion epithelial cells (AEC) and amnion 
mesenchymal cells (AMC) were treated with lipopolysaccharide (LPS, 
100ng/uL), or co-treated with 3 doses of SR exosomes 1x1010 

high, 1x108 

medium, and 1x106 
low. Time-dependent NF-κB activation and its nuclear 

translocation by LPS or the inhibition by SR exosomes were analyzed by 
immunostaining of the p65 subunit of NF-κB followed by fluorescence 
microscopy. Cytotoxicity (LDH-based colorimetric assay), induction of 
apoptosis (Annexin V), necrosis (Annexin V and Propidium iodide) and 
cell cycle analysis were determined by flow cytometry. Statistical analysis 
was performed using one-way ANOVA.
Results: SR exosomes effectively reduced LPS-induced activation and 
nuclear translocation of NF-κB in a time- and dose- dependent manner. 
The reduced activation and nuclear translocation of NF-κB were observed 
within 10 minutes in AECs and 15 mins in AMCs treated with the 
combination of LPS and SRhigh exosomes compared to LPS alone, which 
was not determined at lower doses of SR exosomes. The difference of LDH 
levels was not detected in groups treated with LPS only and combination 
with SR exosomes suggesting SRhigh exosomes did not cause cytotoxicity. 
The population of apoptotic and necrotic cells that were determined by 
flow cytometry was lowered in both AECs and AMCs co-treated with LPS 
and SR exosomes. SR exosomes reduced the production of inflammatory 
cytokines by inhibiting of NF-κB activation pathway.
Conclusion: SR exosomes minimized NF-κB nuclear translocation 
prevents production of inflammatory cytokines. This effect was not 
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associated with cytotoxicty or any form of cell deaths. We report that a 
novel exosome-based anti-inflammatory drug may provide the safe, stable 
and specific intervention for infection-induced preterm labor.

F-011
Using Normoxia to Develop a Physiologically Relevant and 
Translational Vaginal Epithelial Cell Culture Model. Sogol 
Salamipour†, Sarah Chapple∗, A. James Mason∗, Rachel M Tribe∗. 
King’s College London, London, United Kingdom.
Introduction: Oxygen is essential for life and the amount of oxygen 
available for cells and tissues can vary considerably depending on the 
vascular bed. Oxygen greatly influences cellular physiology through the 
formation of reactive oxygen species and downstream effects on cell 
signalling. Partial pressure of oxygen in the cervicovaginal environment 
has been reported to be 4-14 mm Hg (2%), although there will be individual 
and transient differences between women. Despite this knowledge, almost 
all previous in vitro work conducted on the cervicovaginal environment 
has been done under standard cell culture conditions (18% oxygen in 
standard tissue culture incubator). We hypothesize that culturing vaginal 
epithelial cells under appropriate normoxia will more closely simulate in 
vivo conditions and, in the context of epithelial barrier integrity, reduce 
epithelial cell permeability.
Methods: Vaginal epithelial cells (VK2) were grown on transwell inserts 
with an air-liquid interface in an oxygen-regulated workstation (5% 
oxygen) in parallel to cells grown in typical cell culture conditions (18% 
oxygen) for 10 days. Paracellular permeability, measured by relative 
fluorescence, and trans-epithelial electrical resistance (TEER), were 
both measured. Cells were fixed for histology, immunofluorescence and 
confocal microscopy. Values reported are means ± S.E.M of independent 
experiments.
Results: Cells grown at physiological normoxia formed more defined 
multilayers consistent with stratified squamous epithelia compared with 
cells grown in standard cell culture conditions, as observed through H&E 
staining and confocal microscopy (n=3). Immunofluorescence staining 
of the tight junction protein zonula occludens 1 (ZO-1) confirmed the 
formation of tight junctions (n=3). TEER values on day 10 were markedly 
higher for cells grown at 5% oxygen compared with 18% oxygen (49.09 ± 
3.6 Ω.cm2 vs. 37.96 ± 4.02 Ω.cm2 (n=2); additional replicates are ongoing. 
There were no apparent differences observed in paracellular permeability 
between cells grown at 5% and 18% oxygen.
Conclusion: We have developed a physiologically relevant vaginal 
epithelial 3D culture by combining it with physiological normoxia. Cells 
thrive and form consistent multilayers and tight junctions. Moreover, we 
have shown that vaginal epithelial cells grown at normoxia appear to have 
~25% higher TEER values, which corresponds to a visible higher cell 
layer integrity, more consistent with histological patient samples. Future 
work will focus on defining intracellular oxygen levels and demonstrating 
the importance of using a physiological model to gain insight into the 
role of the vaginal environment and risk of spontaneous preterm birth.
Funded by Tommy’s Charity

F-012
Acetate Weakens the Vaginal Epithelial Mucosal Barrier in 
a Multilayer Vaginal Epithelial Cell Culture Model. Sogol 
Salamipour†, A. James Mason∗, Rachel M Tribe∗. King’s College 
London, London, United Kingdom.
Introduction: Preterm birth is the leading cause of death in children under 
the age of five, and spontaneous preterm birth (sPTB) is often associated 
with infection and inflammation. A shift in the vaginal microbiota from 
lactic acid producing bacteria to anaerobic bacteria is associated with 
poor birth outcomes. A change in vaginal fluid metabolite profile mirrors 
this, leading to a loss of lactic acid and production of short chain fatty 
acids (SCFAs), such as acetate. Elevated acetate levels have been linked 
with an increased risk of sPTB, although this remains an association 
and the mechanism needs elucidation. We hypothesized that this shift in 
metabolite profile may negatively impact the vaginal epithelial mucosal 
barrier and reduce production of elafin, an antimicrobial protein altered 

in sPTB and bacterial vaginosis. Our aim was therefore to investigate this 
using an in vitro physiologically relevant multilayer vaginal epithelial 
cell culture model.
Methods: After establishing a multilayer transwell vaginal epithelial cell 
culture model with an air-liquid interface using VK2 cells, we challenged 
cells with either SCFAs or control; HCl (pH 4) or keratinocyte serum 
free medium (KSFM). Paracellular permeability, measured as relative 
fluorescence, and trans-epithelial electrical resistance (TEER) were then 
both measured after 24 h. Elafin was quantified in culture supernatant by 
ELISA. Values given as means ± S.E.M, compared by one-way ANOVA.
Results: Acetate caused the most pronounced increase in cell permeability 
compared with other SCFAs, and increased cell permeability compared 
with KSFM (0.079 ± 0.14 vs. 0.25 ± 0.0017; p = 0.0008, n=3) and 
compared to HCl (0.12 ± 0.09 vs. 0.25 ± 0.0017; p = 0.010, n=3). 
Furthermore, TEER was greatly reduced upon treatment with acetate 
when compared to KSFM (74.84 ± 9.26 Ω.cm2 vs. 16.32 ± 2.21 Ω.cm2; 
p < 0.0001, n=3) and HCl (53.46 ± 5.63 Ω.cm2 vs 16.32 ± 2.21 Ω.cm2; 
p = 0.0029, n=3). Moreover, acetate treatment appeared to decrease 
elafin production from 0.45 ± 0.07 µg/ml in the KSFM group to 0.37 ± 
0.05 µg/ml (n=3).
Conclusion: We have shown that acetate causes an increase in cell 
permeability and reduction in cell layer integrity. Furthermore, the effects 
of acetate on the mucosal barrier are not solely due to a reduction in pH, 
as HCl (pH 4) did not significantly reduce cell layer integrity or increase 
paracellular permeability compared to KSFM. This presents a potential 
mechanism of how a shift in the vaginal microbiota from lactic acid 
producing bacteria to anaerobic bacteria can affect the epithelial mucosal 
barrier and increase susceptibility to ascending intrauterine infection and 
sPTB. The reduction in elafin production upon acetate treatment supports 
previous in vivo data from our group and highlights an important role for 
acetate. Funded by Tommy’s charity.

F-013
Drug Combination Screen Reveals Synergistic Combinations of 
Current and Novel Tocolytics to Increase Their Potency/Efficacy. 
Shajila Siricilla, Jackson H Rogers, Lauren A Lambert, Carolyn L 
Simpson, Christian T Meyer, Vito Quaranta, Jennifer L Herington∗. 
Vanderbilt University Medical Center, Nashville, TN, United States.
Introduction: Currently, there is a lack of FDA-approved tocolytic drugs 
due to adverse effects or lack of efficacy. Given the multiple pathways 
involved in myometrial contractility, drug combinations targeting different 
molecular signaling pathways may have a synergistic effect, permitting 
lower doses that reduce off-target adverse effects or increase therapeutic 
efficacy. The goal of this study was to identify synergistic combinations 
of drugs that inhibit in vitro and ex vivo human myometrial contractility, 
as well as eliminate any cytotoxic combinations.
Methods: A high-throughput (HTS) combination screen was performed 
utilizing a phenotypic based Ca2+-assay and primary term-pregnant human 
myometrial cells. Synergy was determined using 8x8 dose matrices 
(2-fold dilutions above and below the predetermined IC50 value) of 
2-drug combinations. Control (no drug) and single drugs were included. 
We calculated the %Response to determine synergy using two tools: 
Combenefit and in-house developed MuSyC. A WST-1 assay was utilized 
to examine cell viability after 72hr treatment of hepatic (HEPG2), renal 
(RPTEC) and myometrial (hTERT-HM) cells to synergistic fixed ratios 
of drugs. The assay was performed for 10 point, 2-fold concentrations 
of fixed drug ratios (using positive (napabucasin) and negative (DMSO) 
controls). The safety index (SI) of combinations was calculated as a ratio 
of IC50 values from cell viability and Ca2+-assays. The tocolytic efficacy 
and potency of single and combination drugs were examined using human 
myometrial tissue in an ex vivo isometric contractility assay.
Results: We previously identified 9 FDA-approved drugs that effectively 
and specifically inhibited Ca2+-mobilization from human primary 
myometrial cells, compared to primary vascular smooth muscle cells. 
Combining these drugs that act through different mechanisms of 
action, with one another and 3 currently utilized tocolytics (atosiban, 
indomethacin and nifedipine), yielded 66 non-redundant combinations. We 
found 25 combinations that synergistically resulted in increased efficacy 
of which 16 also showed increased potency of at least one of the drugs. 
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An additional 23 synergistic combinations resulted in increased potency 
for at least one drug, but not efficacy. Cell viability assays revealed that 
at least 12 drug combinations had a favorable SI >10. To date, we tested 
and confirmed the tocolytic efficacy and potency of two drug combinations 
(atosiban and indomethacin; fosaprepitant dimeglumine and atosiban).
Conclusion: The HTS combination screen was an important tool to rapidly 
and reliably identify synergistic combinations of drugs that inhibit in vitro 
and ex vivo human myometrial contractility.

F-014
Ligustilide Inhibits Oxytocin-induced Human Myometrial 
Contraction and Alleviates Lipopolysaccharide-induced 
Proinflammatory Response in Human Macrophages. Yusuke 
Ueda†, Haruta Mogami, Asako Inohaya, Yosuke Kawamura, Mai Sato, 
Kaoru Kawasaki, Yoshitsugu Chigusa, Eiji Kondoh, Masaki Mandai. 
Kyoto University, Kyoto, Japan.
Introduction: Premature birth is a leading cause of perinatal morbidity 
and mortality. Tocolytic agents, such as ritodrine or magnesium sulfate, 
possess severe maternal side effects. Ligustilide is an active ingredient 
of Chinese herb, Danggui (To-ki in Japanese). Danggui has been 
traditionally used as a tocolytic agent without maternal side effects, 
and its safety during pregnancy is already assured by a national-wide 
clinical trial in Japan. However, the mechanism of Danggui’s action is 
not clarified. Macrophages, which infiltrate cervix and uterus during 
labor, cause proinflammatory responses on these reproductive organs. 
Here, we investigated the effect of ligustilide on human myometrium 
and macrophages.
Methods: Primary human myometrial smooth cells were isolated and 
cultured for collagen lattice contraction assay, and strength of myometrial 
contraction was qunatified. Primary human macrophages were isolated 
from ascites of women during surgery due to benign gynecologic diseases. 
The macrophages were stimulated with lipopolysaccharide (LPS, 1ng/
ml) with pretreatment of 100 μM ligustilide for 30 minutes. The relative 
levels of gene expression of proinflammatory cytokines such as TNF, 
IL-1β were determined by quantitative RT-PCR.
Results: In collagen lattice assay, 10 nM of oxytocin, which is the 
physiological concentration during human labor, strengthened myometrial 
contraction compared to control at 60 minutes (n=3, p < 0.01). Treatment 
of 100 μM ligustilide inhibited the oxytocin-induced myometrial 
contraction at 30 minutes (17%, compared to oxytocin treatment alone, 
n=3, p < 0.05), and the inhibitory effect was increased at 60 and 120 
minutes (43% and 82% respectively, compared to oxytocin treatment 
alone, n=3, p < 0.01). In human myometrium, treatment of oxytocin 
increased the expression of prostaglandin E2 receptor, EP2 mRNA at 6 
and 24 hours, (2.7 fold and 1.5 fold, respectively, n=3, p<0.01). Ligustilide 
inhibited the oxytocin-induced increase of EP2 mRNA at 6 and 24 hours 
(27% and 66% respectively, n=3, p < 0.01). In macrophages, treatment of 
LPS increased TNF and IL1B mRNA (3.7 fold and 12 fold, respectively, 
n=3, P<0.01). Ligustilide partially blocked the LPS-induced increase of 
TNF and IL1B mRNA in human macrophages (53 % and 35% respectively, 
n=3, P<0.01).
Conclusion: Ligustilide relaxed myometrium and alleviated inflammatory 
responses of macrophages. Ligustilide might be a potential new tocolytic 
agent.

F-015
IL1 Receptor Antagonist Responses Among Women with History 
of Preterm Delivery. Ozlem Equils,1 James McGregor,2 Genevieve 
Neal-Perry.3 1RPI Consulting LLC, Encino, CA, United States; 2Group 
B Strep International, Los Angeles, CA, United States; 3University of 
Washington, Seattle, WA, United States.
Introduction: Interleukin (IL)-1 plays a central role in immune activation 
and inflammation. Many studies have examined the role of the IL-1 system 
in pregnancy by measuring plasma, cervical and amniotic fluid IL-1β and 
IL-1 receptor antagonist (IL-1Ra) levels, and by testing for polymorphisms 
in IL1b and IL1RN genes in women experiencing pregnancy complications 
such as early pregnancy loss, in vitro fertilization (IVF) failure, pre-
eclampsia and preterm delivery. Those studies were inconclusive, and 

findings varied among different experimental models, ethnicities, and 
disease states. We compared the induced peripheral blood mononuclear 
cell (PBMC) IL-1Ra responses between women with history of (h/o) 
preterm delivery and those with h/o full-term delivery.
Methods: We prospectively recruited healthy, non-pregnant and pregnant 
women with a h/o preterm or full-term pregnancy, drew blood and 
stimulated PBMCs ex vivo with phytohemagglutinin (PHA). Supernatants 
IL1-Ra levels were measured by ELISA. Wilcoxon significance test was 
used to make comparisons between induced IL-1Ra responses. Logistic 
regression analysis was conducted to assess the impact of race and age 
on induced IL-1Ra levels.
Results: One hundred and sixty-five nonpregnant and 51 pregnant 
women were enrolled in the study. The median age was 34 yr (range 
19 to 45); 22% of the participants were African American, 41% were 
Caucasian, 29% were Hispanic/Latino and 8% identified themselves as 
other. Among non-pregnant and pregnant women (average gestational 
age 17.2 ±8 weeks), the median induced IL-1Ra was significantly higher 
among women with a h/o full-term delivery compared to those with h/o 
preterm delivery (p=0.024 and p=0.047, respectively). Among pregnant 
women, the induced median IL-1Ra was 80% higher in those with h/o 
full-term pregnancy as compared to those with h/o preterm delivery. Age 
or ethnicity did not influence the induced IL-1Ra levels.
Conclusion: Preterm delivery is characterized by a significantly reduced 
PBMC IL-1Ra response in pregnant and non-pregnant women with a 
history of preterm delivery.
Acknowledgement: We thank the investigators at Cedars-Sinai Medical 
Center and Kellbenx Inc for patient recruitment, and Dr Michael Gravett, 
University of Washington, Seattle for his expert input.

F-016
Decreased Levels of Triggering Receptor Expressed on Myeloid 
Cells-Like (TREM-like) Transcript-1 (TLT-1) Are Present in Cord 
Blood From Premature Infants, and Deficiency in Mice Promotes 
the In-Utero Inflammatory Response to Maternal Systemic 
Lipopolysaccharide (LPS) Exposure. Paola E Pena Garcia†,1 Jessica 
Morales-Ortiz,1 Barry A Finette,2 Anthony V Washington,1 Elizabeth 
A Bonney∗.2 1University of Puerto Rico-Rio Piedras, San Juan, PR, 
United States; 2University of Vermont, Burlington, VT, United States.
Introduction: TLT-1 is a type 1 single Ig domain receptor that binds 
fibrinogen. Its long splice variant is specific to platelets and relocates 
to the cell surface from α-granules upon stimulation. In adults, TLT-1 
dampens the inflammatory response and facilitates platelet aggregation 
at sites of vascular injury. Preterm birth is associated with both bleeding 
and infection. Hypothesis: relative TLT-1 deficiency is associated with 
prematurity and fetal inflammation. To test this we examined the levels 
of soluble TLT-1 (sTLT) in cord blood and compared the inflammatory 
response in C57BL/6 (WT) and TLT-1-/- (KO) pups of mothers given 
LPS during pregnancy.
Methods: Cord blood plasma samples from infants born 26-34 (n=7) 
or 38-42 (n=5) weeks of gestation to healthy mothers aged 17-38 were 
examined for sTLT. In mouse studies, WT or KO mothers were mated 
to same-strain males for 24 hours (day 0 gestation). On Day 15, females 
received ip injections of 10ug of LPS in PBS (control=PBS alone). 
Twelve to 16 hours later, we examined maternal and fetal tissues (blood, 
decidua basalis and amniotic fluid) for cytokine response by QT-PCR 
and multiplex assay. Hypothesis testing used ANOVA or Mann Whitney 
U as appropriate. We report median/ range or mean±SEM and p values.
Results:
sTLT in preterm cord blood (median 0.82, range 0.43 to 1.56 pg/ml) was 
lower than in term babies (median 1.97, range 1.41-2.41, p=0.005). In 
mice, the unexposed litter size in KO vs WT mice was similar (7.6, vs 8.2 
±0.6 pups, n~6 p=0.5). Maternal inflammatory response (LPS vs. PBS) 
and rate of delivery of at least one pup by 16 hours after LPS was similar. 
However, in decidua of pups whose mothers received LPS 12 hours before, 
relative RNA expression of CXCL1 (KC) tended to be higher in KO vs 
WT tissues (five-fold, n~6; p=0.16) while that of GMCSF tended to be 
50% lower (n~5; p=0.07). In amniotic fluid, KO pups vs WT expressed 
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higher levels of IL-6 (90.8 vs10.7 ng/ml n~6; p=0.05) and γ-IFN (3.3 vs 
0.8 ng/ml n~6; p=0.04) but not TNF (p=0.72). This effect remained when 
controlling for the maternal response (p=0.03 and 0.04).
Conclusion: The data suggest possible associations between lower TLT-1 
and prematurity in infants and between TLT-1 deficiency and increased 
inflammation in fetal mice exposed to infectious stimuli. The data supports 
further investigation to probe mechanisms underlying the link(s) between 
bleeding, infection and subsequent preterm birth. Supported by the March 
of Dimes Prematurity Research Initiative and NIH R01HL090933

F-017
Decreased Expression of HIF-1α-BNIP3-Beclin-1 Pathway is 
Related to Inhibited Autophagy Activation in Human Myometrium 
During Prolonged Labor. Yunshan Chen,1 Liu Fen,2 Wang Lele,1 Luo 
Yihong,1 Di Xiaodan,1 Liu Huishu.1 1Guangzhou Women and Children’s 
Medical Center, Guangzhou, China; 2The Third Affiated Hospital Of 
Guangzhou Medical University, Guangzhou, China.
Introduction: In labor, autophagy was found to also be activated in 
the myometrium during labor.HIF-1α/BNIP3/Beclin-1 pathway is an 
important signaling pathway related to autophagy in hypoxic conditions. 
To investigate changes in expression of HIF-1α/BNIP3/Beclin-1 pathway 
related to autophagy during different myometrium contraction states.
Methods: Three groups of myometrium biopsies at different contractions 
states were collected in the Obstetrical Department of Guangzhou Women 
and Children Medical Center: the Non-labor group, the In-labor group 
and the Long-labor group with each 10 cases. Expression of LC3B, P62 
and autophagosomes were used to assess autophagy levels. Expression 
of HIF1α-BNIP3-Beclin-1 pathway in each group was analyzed by using 
RT-PCR and western blot methods.
Results: Higher LC3B and lower P62 expressions were in the In-labor 
group compared to the Non-labor group (P<0.05). While, in the Long-labor 
group there was decreased expression of LC3B and increased expression 
of P62 . The expression of HIF-1α and BNIP3 in the In-labor group was 
significantly higher than the Non-labor group (P < 0.05) , while expression 
of HIF-1α and BNIP3 in the Long-labor group was significantly lower 
than the In-labor group (P < 0.05). The expression of Beclin-1 was not 
statistically significant in the Non-labor or In-labor groups (P > 0.05). 
However, the Long-labor group was statistically significantly lower than 
the In-labor group (P < 0.05).
Conclusion: Decreased expression of HIF-1α-BNIP3-Beclin-1 was 
consistent with inhibited autophagy activation during prolonged labor.

F-018
Prediction of Delivery Date Using Maternal Lifelog and 
Metabolomic Data. Satsuki Kumatani,1 Daisuke Ochi,1 Takafumi 
Yamauchi,1 Yoshiki Tsunemoto,1 Satoshi Hiyama,1 Masao Nagasaki,2 
Junichi Sugawara∗.3,4 1NTT DOCOMO, INC., Yokosukashi, Kanagawa, 
Japan; 2Kyoto University, Kyoto, Kyoto, Japan; 3Tohoku University, 
Sendai, Miyagi, Japan; 4Tohoku University Graduate school of 
Medicine, Sendai, Miyagi, Japan.
Introduction: Predicting initiation of labor remains challenging issues. 
Recently, significant changes in blood and urine metabolome have been 
observed before the onset of labor. Furthermore, dynamic changes of 
multiple maternal lifelogs collected by healthcare devices have been 
precisely reported. Therefore, it is expected to establish a delivery date 
prediction model using such metabolites and lifelogs. In the present study, 
we constructed two prediction models, for delivery date prediction (Model 
A), and the model of delivery prediction within 7 days (Model B) using 
maternal lifelog and blood and urine metabolomic data.
Methods: A total of 302 participants were recruited in our prospective 
cohort study, “Maternity Log Study (Sugawara J, BMJ Open 2019).” 
We collected 40 types of daily lifelogs including physiological data and 
symptoms as well as blood and urine samples at several points throughout 
pregnancy. We measured over 200 metabolites from blood samples and 
about 150 metabolites from urinary samples. We focused on the healthy 
pregnant women with a spontaneous term birth. To construct a delivery 
date prediction model (Model A), we divided into two sub models for 
each 2nd and 3rd trimester. The model B for delivery prediction within 

7 days were constructed using data after 37 gestational weeks. Each 
model was further stratified into two sub models by parity. The prediction 
performance was measured by RMSE for the Model A, and by AUC for 
the Model B.
Results: A total of 123 healthy pregnant women were selected. They 
consisted of 60 multipara and 63 primipara women. In the delivery date 
prediction model (Model A), RMSE was 6.1 days at the sub model for 
multipara women in the second trimester based on of 11 types of lifelog 
data selected by Lasso regression. Especially, daily calorie expenditure 
exhibited the highest significant association with delivery date (p < 
0.001). Furthermore, prediction error was 5.4 days in the sub model of 
multipara women in the third trimester based on 10 types of metabolomic 
data in blood samples which were highly relevant to delivery date. In 
this sub model, Metabolite_A level in the blood samples exhibited the 
most significant association with delivery date (p < 0.001). In the Model 
B for delivery prediction within 7 days, AUC was 0.79 at the sub model 
for primipara women based on lifelog data. The sub model for multipara 
women based on metabolomic data in urine samples showed the best 
prediction performance (AUC = 0.81).
Conclusion: We constructed two prediction models for delivery date 
and delivery within 7 days using maternal lifelog and metabolomic data. 
Combinatorial analyses with lifelog and metabolite data with additional 
clinical information may improve the prediction performance.

F-019
Can Atosiban Inhibit Prostaglandin F2α-driven Inflammation 
in Myometrium Through C/EBP-β and CREB Signalling? Lucia 
Riaposova†, Sung Hye Kim†, Aylin Hanyaloglu, Phillip R. Bennett, 
Vasso Terzidou. Imperial College London, London, United Kingdom.
Introduction: Atosiban is an oxytocin (OT) receptor antagonist licensed 
for the treatment of preterm labour in Europe. Atosiban has been reported 
to decrease both OT- and prostaglandin F2α (PGF2α)-induced myometrial 
contractility in ex vivo experiments. PGF2α, similarly to oxytocin, 
is a strong uterotonin and also has a role in cervical ripening and the 
establishment of pro-inflammatory environment in uterus prior to the 
onset of labour. PGF2α increases the activation of NF-κB and MAPKs and 
increases the expression of uterine activation proteins such as OT receptor 
and COX-2. Studies have indicated a potential cross-talk between OT and 
PGF2α signalling which would suggest that the antagonism of OT receptor 
could affect PGF2α mediated signalling. Atosiban itself can increase 
the activation of NF-κB and MAPKs in amnion and myometrium but 
interestingly also has been shown to inhibit PGF2α-induced P-p65, P-p38 
MAPK and COX-2 expression in myometrium. We aimed to investigate 
signalling pathways involved in PGF2α-driven activation of inflammation 
and to examine any potential effects of atosiban on these pathways.
Methods: Human myometrial smooth muscle cells were isolated from 
myometrial tissue, which was collected from women undergoing elective 
caesarean section at term prior to the onset of labour. Myometrial cells 
were treated with PGF2α (1μM) and/or atosiban (1-30μM) for 5, 15, 30 
minutes and 2, 4, 6 hours. Nuclear extracts were analysed by TranSignal 
cAMP/Calcium Protein/DNA Array. Whole cell protein lysates were 
analysed by Western blotting.
Results: The stimulation of myometrial cells with PGF2α increased the 
activation of CREB, CBF (C/EBP), GATA-3, AP1, and NF-E1. COX-2 
promoter region includes binding sites for transcription factors CREB and 
C/EBP-β, which were therefore selected for further investigation. PGF2α 
treatment significantly increased the activation of CREB (p<0.01) and C/
EBP-β (p<0.001). Atosiban treatment alone did not affect the activation 
of CREB and C/EBP-β but it appeared to decrease the PGF2α-induced 
activation of these transcription factors. Atosiban also decreased the 
downstream expression of COX-2.
Conclusion: Our results indicate that cAMP/calcium-regulated 
transcription factors CREB and C/EBP-β play a role in PGF2α-mediated 
signalling pathways in myometrium. Despite being an oxytocin receptor 
antagonist, atosiban partially decreased the activation of these transcription 
factors in response to PGF2α stimulation and it also decreased the PGF2α-
stimulated upregulation of the uterine activation protein COX-2. CREB 
and C/EBP-β signalling pathways might therefore play a role in the 
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inhibition of COX-2 expression by atosiban. By inhibiting the activation 
of CREB and C/EBP-β, atosiban may potentially be able to regulate 
inflammatory responses associated with the onset of labour.

F-020
Vaginally Administered Nanoparticles for Maintaining Uterine 
Quiescence in the Presence of Pro-Inflammatory Stimuli. Hannah 
Zierden†, Jairo Ortiz Ortiz†, Kevin DeLong†, Jingqi Yu†, Gaoshan 
Li†, Laura Ensign∗. Johns Hopkins University, Baltimore, MD, United 
States.
Introduction: We previously demonstrated that the vaginal route of 
administration may be a preferred for prevention of preterm birth (PTB) 
[1]. By avoiding the harsh GI environment and hepatic first-pass, vaginal 
formulations can provide increased drug delivery to the reproductive tract 
[2]. Here, we focus on therapies for a major cause of premature uterine 
contractions that lead to PTB, intrauterine inflammation [3]. We used in 
vitro and ex vivo screens to identify tocolytics that prevent inflammation-
induced contractility, and then developed novel vaginal formulations for 
in vivo testing. Our results have the potential to further understanding of 
contractile mechanisms that lead to PTB, and aid in the development of 
therapeutics for PTB prevention.
Methods: PHM1-41 cells were embedded in collagen gels and the 
rate of contraction was analyzed in the presence of lipopolysaccharide 
(LPS), tocolytic, or LPS with tocolytic [4]. Uterine horns were collected 
from timed-pregnant dams on embryonic day 15 (E15 out of 20 days 
of gestation) and ex vivo mechanical recordings were performed to 
analyze contractions in the presence of LPS and LPS with tocolytics. 
Therapeutics which best prevented contractions were formulated into 
nanosuspensions for vaginal delivery. On E15, dams received intra-uterine 
(IU) lipopolysaccharide (LPS) injections to induce PTB [5]. Tocolytics 
were dosed daily from E15-18. Dams were checked every 12 h for signs 
of PTB. Expression of genes related to contractilility were evaluated in 
uterine tissue.
Results: In vitro, progesterone (P4), trichostatin A (TSA), vorinostat, 
and nifidipine were able to prevent PHM1-41 contraction. Ex vivo, P4 
and TSA, in combination, best minimized LPS-induced contractions. 
P4 nanoparticles were 306 ± 6 nm in diameter with a surface charge of 
-0.09 ± 0.01 mV, and TSA nanoparticles were 219 ± 16 nm in diameter 
with a surface charge of -0.06 ± 0.04 mV, appropriate for penetrating 
cervicovaginal mucus barriers throughout pregnancy [1]. In vivo, P4+TSA 
prevented LPS-induced PTB in 40% of dams when dosed vaginally (p 
= 0.006 compared to LPS), whereas systemic P4+TSA had no effect. In 
uterine tissue, connexin-43 was significantly downregulated 2.4-fold in the 
P4+TSA group as compared to the LPS group (p < 0.0001), and oxytocin 
receptor was downregulated 2.9-fold in the P4+TSA group as compared 
to the LPS group (p = 0.03).
Conclusion: Here, we present a methodical approach to identify tocolytics 
and create vaginal nanoformulations for maintaining uterine quiescence 
and preventing inflammation-induced preterm birth. The methodology can 
be broadly applied to evaluating novel therapeutics for PTB prevention. 
1. Hoang, et al. JCR 2019 2. Ensign, et al. JCR 2014 3. Parizek, et al. J 
Steroid Biochem MB 2013 4. Hutchinson, et al. FASEB J, 2014 5. Zierden, 
et al. Am J Pathology, 2019: under revision.

F-021
Viral Infection Followed by Lipopolysaccharide Exposure 
Upregulates IP-10 and ITAC in Human First Trimester Decidual 
Cells: Implications for Preeclampsia Pathogenesis. Bradley Sipe†, 
Xiaofang Guo, Ozlem Guzeloglu-Kayisli, Nihan Semerci, Asli Ozmen, 
Frederick Schatz, Charles Lockwood, Umit Kayisli. University of 
South Florida, Morsani College of Medicine, Tampa, FL, United 
States.
Introduction: Preeclampsia, a significant cause of maternal morbidity and 
mortality is linked to reduced decidual natural killer (NK) cell recruitment. 
Exposure of cultured human first-trimester decidual cells (FTDCs) 
to lipopolysaccharide (LPS) and interferon γ (IFNγ) synergistically 
upregulates both mRNA and protein levels of IFN-inducible protein 10 
kDa (IP-10) and IFN-inducible T cell alpha chemoattractant (ITAC), 

potent NK cell chemoattractants. However, elevated IP-10 and ITAC 
downregulate their cognate NK cell receptors impairing NK cell 
recruitment to the decidua. Since viral infections induce IFNγ, we tested 
the hypothesis that viral infections of FTDCs, followed by bacterial 
infection are responsible for synergistic upregulation of IP-10 and ITAC 
expression.
Methods: FTDCs cultures (n=4) were primed in basal medium 
containing 10% stripped calf serum with 10-8 M estradiol + 10-7 M 
medroxyprogesterone for 7 days. FTDCs were then passaged in 6-well 
culture plates treated with the following experimental conditions for 48 
h: 1) Control medium; 2) Zika virus (ZIKV) infection at the multiplicity 
of infection (MOI) of 1; 3) LPS treatment (5μg/ml); 4) 24 h ZIKV 
infection followed by LPS treatment; 5) 24 h LPS treatment followed by 
ZIKV infection; and 6) ZIKV infection + LPS co-incubation. After a 48 
h incubation, FTDCs were collected for RNA isolation and qPCR using 
TaqMan gene-specific assay was performed to measure IP-10 and ITAC 
mRNA expression in cell lysates.
Results: In FTDCs, either ZIKV infection or LPS alone or in combination 
or sequentially increased IP-10 and ITAC mRNA expression compared 
to controls. ZIKV infection induced higher IP-10 and ITAC expression 
(Mean± SEM: 11.75± 2.2 and 18.11± 3.4, respectively, P<0.05) vs. LPS 
alone (3.41± 0.2 and 6.56± 0.5, respectively, P<0.05). LPS treatment 
following ZIKV infection synergistically increased IP-10 and ITAC 
mRNA levels (22.48± 4.5 and 29.82± 2.1, respectively, P<0.05) 
compared to ZIKV infection or LPS-treatment alone. However, ZIKV 
infection following LPS treatment failed to further increase IP-10 or 
ITAC mRNA levels (11.10± 2.9 or 16.20± 2.9, respectively) compared 
to ZIKV infection alone.
Conclusion: ZIKV infection followed by LPS derived from gram (-) 
bacteria in early pregnancy synergistically increases decidual cell-
expressed TLR4 signaling resulting in a significant increase in IP-10 and 
ITAC levels. The resulting synergistic increased in IP-10 and ITAC levels 
reduce CXCR3+NK cell recruitment to the decidua, leading to shallow 
placentation, thereby increasing the risk of preeclampsia.

F-022
Exposure of Endocrine Disrupting Chemicals to Mice Induces a 
Risk of Preterm Birth. So Ra Oh, Myoungseok Han, Yeon Jean Cho, 
Seung Bin Park, Juhwa Baek. Dong-A University Hospital, Busan, 
Korea, Republic of.
Introduction: This study examined the hypothesis that endocrine 
disrupting chemicals (EDC) are associated with premature birth (PTB). 
Di-2-ethylhexyl phthalate (DEHP) and bisphenol A (BPA) are best known 
as endocrine disruptors. Although they are known to be linked to the 
pathogenesis of PTB, the molecular and cellular mechanisms have yet 
to be fully understood.
Methods: Five-week-old, virgin female ICR mice were administered 
a bolus of 100ul sunflower seed oil (100%), DEHP, and BPA by 
intraperitoneal injection every three days for three weeks. Protein and 
RNA were extracted from uterus using protein extraction solution and 
Tri-RNA reagent, respectively. Data analysis was conducted by using 
quantitative real-time polymer chain reaction (qRT-PCR) and western blot.
Results: In the group that treated with DEHP and BPA respectively, the 
expression of cyclooxygenase-2 (COX-2), oxytocin receptor (OTR), and 
connexin 43 (CX-43) related to the onset of labor pain and delivery were 
obviously increased. These group also showed a significant increase in 
the mRNA levels of the pro-inflammatory cytokines tumor necrosis factor 
(TNF)-α, interleukin (IL)-1β, and IL-6.
Conclusion: These results support that DEHP and BPA activate 
inflammatory signals and induce the expression of the uterine activation 
proteins. Together, this findings may provide insight into the association 
between EDC exposure and obstetrical complications.
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F-023
The Vaginal Microbiome Profiles and Preterm Birth in Korean. 
Pregnant Women. Young-Ah You∗, Ji Eun Du†, Soo Min Kim†, 
Sunwha Park†, AbuZar Ansari†, Young Ju Kim. Ewha Womans Univ., 
Seoul, Korea, Republic of.
Introduction: For healthy pregnancy, the stability and dominance of 
Lactobacillus spp. are important in vaginal fluid. We aimed to characterize 
and to compare the vaginal microbial community composition between 
healthy term birth (TB), pregnant women admitted due to preterm labor 
(PTL) or premature rupture of membrane (PROM), and spontaneous 
preterm birth (sPTB).
Methods: We collected vaginal swab samples from 139 pregnant women 
who delivered from 2014 to 2017 at Ewha Womans Mokdong Hospital. 
DNA was extracted using a Quiagen mini kit, and we characterized the 
vaginal microbiome, using the MiSeq™ platform (Illumina). Open‐
reference operational taxonomic unit (OTU) picking was performed at 
the 97% sequence similarity level, and OTU sequences were assigned to 
a taxon using the type‐strain database in StrainInfo. The Mann‐Whitney 
U test and Kruskal‐Wallis test were performed to compare the abundances 
of species and genera in vaginal samples using QIIME.
Results: The mean ages and gestational ages at delivery of pregnant 
women were 32.6 years (range 21 - 43) and 35 weeks 4 days (range 22 
weeks 6 day - 41 weeks 3 days), respectively. We analyzed taxonomic 
diversity and profiles of bacterial DNA in vaginal fluid as the number and 
abundance distribution of distinct types of organisms. Chao 1, Shannon 
index, and Simpson indices were significant differences between vaginal 
fluid of healthy TB, term birth (aTB) and preterm birth (aPTB) among 
pregnant women admitted due to PTL or PROM, and sPTB (p<0.05). 
The abundance of microbiome at the genus level significantly differed 
among TB, aTB, aPTB, and sPTB such as Lactobacillus, Ureaplasma, 
Bacteroides, Fusobacterium, Eubacterium, Weissella, Sphingomonas, 
Neglecta, and Delftia etc. The pathogenic microbiota affecting adverse 
pregnancy outcomes were present at low levels in TB.
Conclusion: Our data suggests that vaginal microbiome community 
between TB and PTB as well as aTB are different. Further study is 
needed to identify the differential microbiome community between aTB 
in pregnant women admitted due to PTL and PROM and preterm birth in 
vaginal fluid.Funding: Korea Health Technology R&D Project through the 
Korea Health Industry Development Institute (grant number: HI18C0378).

F-024
The Use of Peripheral Blood Neutrophil Counts in the Prediction 
of Funisitis Following Preterm Prelabour Rupture of Membranes. 
Lara Budwig†,1 Richard Brown,1 Yun S Lee,1,2 Malko Adan,1,2 Erna 
Bayar,1,2 David A MacIntyre,1,2 Phillip R Bennett,1,2 Lynne Sykes∗.2,1 
1Imperial College, London, United Kingdom; 2Imperial College March 
of Dimes PRC, London, United Kingdom.
Introduction: Preterm prelabour rupture of fetal membranes (PPROM) 
occurs in approximately 30% of all spontaneous preterm births. It 
is strongly associated with the presence and/or the development of 
histological chorioamnionitis and funisitis. The presence of funisitis is 
particularly associated with adverse neonatal outcomes such as neonatal 
sepsis, cerebral palsy and chronic lung disease. Local neutrophil infiltration 
of the chorioamnion is the hallmark of histological chorioamnionitis, 
and hence this study set out to determine whether maternal peripheral 
neutrophil counts could be predictive of chorioamnionitis and funisitis 
at the time of delivery and/or at the time of PPROM.
Methods: A retrospective study was performed on 122 women who 
presented with PPROM between 2012-2019. Cerner© patient electronic 
records were used to collect maternal blood neutrophil counts, C- reactive 
protein (CRP) values and placental histology results both at the time of 
presentation following PPROM (maternal only) and at the time of delivery. 
Statistical analyses were carried out using the GraphPad Prism 8 software.
Results: Of the 122 women studied; 54 women had normal histology, 
8 women had histological evidence of chorioamnionitis, and 60 women 
had funisitis. The median gestation of PPROM was 33+2 (31+0-34+5), 24+6 
(23+7-31+0) and 25+5 (24+1-28+0), and the median gestation of delivery was 
34+2 (32+6-35+1), 24+4 (24+1-31+2) and 26+5 (25+0-29+2) in women with 
normal histology, chorioamnionitis and funisitis respectively. A significant 
increase in neutrophil counts were seen in women who had funisitis at the 
time of delivery (14.45 x 109/L compared with 10.03 x 109/L, p < 0.0001) 
and at the time of PPROM (11.12 x 109/L compared with 8.248 x 109/L, 
p <0.01). A significant increase was also seen in the CRP in women who 
had funisitis at the time of delivery (66.74 mg/L compared with 7.881 
mg/L, p < 0.001), and at the time of PPROM (26.61 mg/L compared with 
5.668 mg/L, p< 0.001). Using a neutrophil count of ≥ 14.45 x 109/L and 
a CRP count of ≥ 43 mg/L at the time of PPROM, the false positive rate 
was 5% and the positive predictive value was 85% for both parameters 
to predict the presence of funisitis.
Conclusion: This study highlights the potential benefits of using maternal 
peripheral neutrophil counts, in combination with CRP, to aid clinical 
decisions on the timing of delivery in women with PPROM.

F-025
High Fat Diet is Associated with Decreased Murine Myometrial 
Contractility in Pregnancy. Megan Varvoutis†, Chelsea Feldman†, 
Hengtao Zhang, Longquan Zu, Jennifer Gilner, Chad Grotegut∗. Duke 
University, Durham, NC, United States.
Introduction: In the US, more than 50% of women are considered 
overweight or obese. Obesity is associated with prolonged labor and 
decreased rates of spontaneous vaginal delivery. We sought to determine 
the role of high fat diet (HFD) on myometrial contractility using an ex 
vivo murine pregnancy model.
Methods: Wild-type C57Bl/6J mice were fed either a normal diet or a HFD 
(45% fat) for 10 weeks and then underwent timed matings. The assigned 
diet was continued through the pregnancy and mice were sacrificed and 
day 16-18 post coitus. Myometrial strips were harvested, hung in a tissue 
organ bath and spontaneous contractions were observed. Strips were then 
stimulated with an oxytocin (OT) dose escalation challenge and the area 
under the contraction curve was measured using GraphPad Prism. Dose 
response curves were compared at each OT dose using repeated-measures 
two-way ANOVA. Next, a non-linear regression curve was fit for each 
of the dose response curves and maximal contraction response and the 
EC50 compared between groups. Murine weight at sacrifice, litter size, 
and blood glucose levels were compared using a student’s t-test.
Results: The maximal contraction response of pregnant myometrium was 
decreased in the HFD group compared to normal chow controls (86.7% vs 
95.5%, p = 0.025), while the EC50 was achieved at lower oxytocin dosing 
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(Fig 1). Blood glucose levels at sacrifi ce were signifi cantly increased in 
the HFD group (226 vs 161 mg/dL, p = 0.02). Murine weight at sacrifi ce 
and litter size were not diff erent between the two groups (Table 1).
Conclusion: High fat diet in a murine pregnancy model resulted in 
decreased maximal contraction response of myometrial strips. This result 
supports our hypothesis that HFD negatively aff ects uterine contractility 
in pregnancy and presents a potentially modifi able risk factor underlying 
dysfunctional labor observed in women with obesity. Further work will 
address the mechanism underlying these observations and evaluate the 
interplay between high fat intake and glucose metabolism as it relates to 
human parturition.

F-026
Granulocyte-Macrophage Colony-Stimulating Factor (GM-CSF) 
Initiates Rupture of Fetal Membrane Rupture and Preterm Birth 
in a Mouse Model. Kristyn Esteves†,1 Todd Jensen,1 Christopher J 
Nold.2 1University of Connecticut, Farmington, CT, United States; 
2Hartford Hospital, Hartford, CT, United States.
Introduction: Granulocyte Macrophage-Colony Stimulating Factor 
(GM-CSF) has been shown to be a key cytokine in the rupture of fetal 
membranes and preterm birth. Previous studies have shown GM-CSF 
stimulates the mobilization and maturation of myeloid cells. GM-CSF 
has been shown to increase the production of interleukin 1 beta (IL-1β) 
by strengthening nF-ҡB signaling in dendritic cells. IL-1β has also been 
shown to upregulate the expression of the contraction associated protein 
cyclooxygenase-2 (COX-2). These studies assessed if an intrauterine 
injection of GM-CSF leads to an increase in macrophages in the uterus, 
as well as an increase in IL-1β and COX-2 in a mouse model.
Methods: Pregnant CD-1 mice on embryonic day 17 received an 
intrauterine injection of 10 μg of GM-CSF or vehicle control into each 
uterine horn. After 24 hours, mice were euthanized and assessed for 
evidence of membrane rupture or preterm birth. Uterine tissue was 
harvested and processed to assess for the density of cell nuclei and 
resident mature F4/80 macrophages as well as for mRNA expression of 
COX-2. Amniotic fl uid and serum were also collected and assessed for 
the concentration of IL-1β using an ELISA.
Results: 87.5% of mice treated with GM-CSF exhibited either evidence 
of membrane rupture (vaginal pooling or ferning) or preterm birth, while 
control mice did not exhibit any signs of membrane rupture or preterm 
birth (p<0.001, chi square). GM-CSF did not increase the number of 
macrophages in the uterus. Additionally, GM-CSF did not increase the 
concentration of IL-1β in the amniotic fl uid or serum, nor did it alter the 
expression of COX-2 in the uterus.

Conclusion: These studies demonstrate intrauterine GM-CSF will result 
in amniotic membrane rupture or preterm birth. Interestingly, GM-CSF 
does not increase the number of macrophages present in the uterus, the 
concentration of IL-1β in the amniotic fl uid or serum, or the expression 
of COX-2. Further studies are needed to determine the mechanism of how 
GM-CSF leads to membrane rupture and preterm birth.

F-027
Expression of AMPK-mTOR Not PI3K-Akt-mTOR Pathway 
to Change Autophage Level in Human Myometrium at Labor. 
Yunshan Chen†, Xiaodan Di†, LeLe Wang†, Yihong Luo†, Huishu 
Liu∗. Guangzhou Women & Children Medical Center, Guangzhou, 
China.
Introduction: While at labor, autophagy was found activated in 
myometrium in paroxysmal ischemic state. In this reserach, changes of 
AMPK-mTOR and PI3K-Akt-mTOR pathways,two diff erent signaling 
pathways to autophagy when ischemia,were investigated in diff erent 
myometrium contraction states.
Methods: Expressions of AMPK-mTOR and PI3K-Akt-mTOR signaling 
pathways with autophagy levels were compared by RT-PCR and western 
blot method in 3 groups of myometrium biopsies ,(A) Non-labor group, 
(B) In-labor group and (C) Long-labor group.
Results: The expression of LC3B in in-labor group was signifi cantly 
higher and P62 was much lower than that in non-labor group((P<0.05).
But in long-labor group, decreased expression of LC3B and increased 
expression of P62 were found compared to in-labor group,but with no 
signifi cant diff erence in statistics. AMPK expression was quite increased 
in In-labor group with a statistical diff erence (P<0.05) compared to Non-
labor group. While its expression was obviously decreased in Long-labor 
group, with a statistical diff erence compared to In-labor group. The 
mTOR expression of In-labor group was the lowest in 3 groups, with 
signifi cant down-regulated compared to Non-labor group and Long-
labor group(P<0.05).While PI3K and AKT expression in myometrium 
in Long-labor group had no signifi cant diff erence with In-labor and 
Non-labor group, and there was no signifi cant diff erence among the three 
groups(P > 0.05).
Conclusion: Increased expression of AMPK-mTOR, but not PI3K-
AKT-mTOR pathway, might participate in autophagy activation of 
myometrium with normal labor force, and decreased expression might 
decline autophagy level at long labor with uterine inertia. This may suggest 
that AMPK-mTOR pahtway to autophagy might be one of the regulaion 
mechanisms of diff erent myometrium contraction states.

F-028
Methods to Quantify the Genetic Architecture of Cervical Length. 
Hope M Wolf†,1 Roberto Romero∗,2 Jerome F Strauss, III∗,1 Sonia 
S Hassan∗,3 Shawn J Latendresse∗,4 Bradley T Webb∗,1 Aaron R 
Wolen∗,5 Adi L Tarca∗,3 Timothy P York∗.1 1Virginia Commonwealth 
University School of Medicine, Richmond, VA, United States; 2Eunice 
Kennedy Shriver National Institute of Child Health and Human 
Development, NIH, Rockville, MD, United States; 3Wayne State 
University School of Medicine, Detroit, MI, United States; 4Baylor 
University, Waco, TX, United States; 5The University of Tennessee 
Health Science Center, Memphis, TN, United States.
Introduction: A short cervix (cervical length < 25 mm) in the midtrimester 
(18 to 24 weeks) of pregnancy is a powerful predictor of preterm birth. 
Although the biological mechanisms of cervical change over the course 
of pregnancy have been the subject of extensive investigation, very little 
is known about the genetic architecture of cervical length, or the extent 
to which genetic factors contribute to premature cervical shortening. We 
have developed longitudinal models of cervical length change across 
pregnancy that, when combined with genomic data, can be used to 
estimate the heritability of cervical length and its genetic covariance with 
gestational age at birth.
Methods: Latent growth curves were established to model cervical 
change for a large cohort of women with longitudinal assessments of 
cervical length across pregnancy. Cervical length was measured in 
millimeters using transvaginal ultrasound. Baseline cervical length was 
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measured between 18 and 24 weeks of gestation, and 1 to 15 additional 
measurements were collected for each subject during follow-up. 
Demographic characteristics, including relevant medical history and birth 
outcome data, were collected for each subject. Gestational age at birth 
was measured from the first day of the woman’s last menstrual period 
and confirmed by obstetrical ultrasound.
Results: The latent growth curve describes cervical change as a function 
of time using two classes of parameters: intercept terms, which account 
for inter-individual variability in the baseline value of cervical length, 
and polynomial terms, which capture individual departures in the rate 
of change from the population mean. We describe how the parameters 
of the model can be combined with genomic and birth outcome data to 
make predictions about the genetic architecture of cervical change across 
pregnancy and its genetic relationship to spontaneous preterm birth.
Conclusion: An estimate for the genetic contribution to cervical length 
and its role in mediating the timing of birth is essential to understanding 
the pathophysiology of spontaneous preterm birth. The methods we have 
developed will allow us to estimate the heritability of cervical length and 
its bivariate genetic correlation with gestational age at birth. Extensions 
of this model can be used to develop a polygenic risk score which could 
be applied in clinical practice to rapidly assess a patient’s genetic risk for 
developing a short cervix and delivering preterm.

F-029
Leiomyoma Stem Cell Differentiation: Integration of Global DNA 
Methylation and Progesterone Receptor Action. Shimeng Liu†, Ping 
Yin, Serdar Bulun∗. Northwestern University, Chicago, IL, United 
States.
Introduction: Uterine leiomyomas (LM) represent the most common 
tumor in women. We identified 3 functionally distinct LM cell populations: 
stem (LSC, 5%), intermediate (LIC, 7%), and fully differentiated cells 
(LDC, 88%). RNA-Seq analysis suggested a hierarchical differentiation 
pattern of LSC to LIC to LDC. Genome-wide methylation mapping 
indicated a unique methylation profile of LSC, but the role of methylation 
during LSC differentiation remains unclear. We herein reported the 
interactions between DNA methylation and progesterone receptor (PR) 
action during the differentiation process of LSC.
Methods: MethylCap-Seq and RNA-Seq were used to profile the 
methylome and transcriptome of the 3 LM populations. Genome-wide 
PR targets were identified by PR ChIP-Seq using whole LM tissue and 
RNA-Seq in PR-depleted (PR siRNA) unsorted primary LM cells. We 
investigated the roles of DNA methylation in LSC differentiation by 
treating primary LM cells with the DNA methylation inhibitor Aza 
(100nM) followed by flow cytometry analysis, colony formation assay, 
and in vivo tumor xenograft assay.
Results: Integrated MethylCap-Seq and RNA-Seq analysis identified 
genes with both differential expression and methylation between LSC 
and LIC/LDC, which were highly enriched in pathways playing key 
roles in LSC differentiation. Among these genes, PR was suppressed by 
DNA methylation in LSC and its mRNA was upregulated by Aza. PR 
depletion by siRNA shifted the transcriptome of unsorted LM cells from 
the prevailing LIC/LDC profile to that of LSC, indicating the importance 
of PR during LSC differentiation. Globally, PR target genes, identified 
by PR ChIP-Seq in LM tissue and RNA-Seq in PR-depleted LM cells, 
were highly enriched in pathways critical for LM development, including 
myogenesis, progenitor cell differentiation, and extracellular matrix 
remodeling. Intersecting MethylCap-Seq and PR ChIP-Seq showed that 
the global DNA methylation level at PR-binding regions was the highest 
in LSC. Genes associated with hypermethylated PR-binding sites in LSC 
had the lowest transcription levels and were highly enriched in pathways 
controlling smooth muscle development, stem cell differentiation, and 
growth factor stimulation. Aza treatment of LM cells enhanced PR 
recruitment to its target loci, upregulated expression of differentiation-
related genes, and accelerated stem cell differentiation and depletion. 
Importantly, Aza alone partially decreased LM growth, but co-treatment 
with antiprogestin RU486 completely blocked LM regeneration in vivo.
Conclusion: PR is crucial during LSC differentiation. In LSC, DNA 
methylation locked differentiation-related genes, including PR target 

genes, in suppressed status. Targeting stem cells using DNA methylation 
inhibitors can accelerate LSC differentiation and thus deplete them and 
sensitize LM tissue to antiprogestins, which may lead to tumor eradication.

F-030
Role of Fibulin 5 Deficiency and Prolapse on Vaginal Smooth 
Muscle Cells. Gabrielle Clark†,1 Taylor Rothermel,2 Elizabeth Shih,2 
Laurephile Desrosiers,3 Leise Knoepp,3 Patrick Alford,2 Kristin 
Miller∗.1 1Tulane University, New Orleans, LA, United States; 
2University of Minnesota, Minneapolis, MN, United States; 3Ochsner 
Clinical School, New Orleans, LA, United States.
Introduction: There is a 12% lifetime risk for surgical intervention for 
pelvic organ prolapse (POP) to restore anatomy and relieve symptoms. 
The underlying mechanisms for this disease are not fully understood. 
Vaginal tissue from women diagnosed with POP display decreased smooth 
muscle and elastic fiber content. Due to the limited ability to assess vaginal 
smooth muscle (vSM) contractility in humans, animal models are used. 
The elastopathic Fibulin-5 (Fbln5) deficient mouse model readily develops 
POP similar to humans, however the vagina’s maximum contractile 
response is unknown. Our objective was to determine vSM maximum 
contraction in the Fbln5 model with POP development. We hypothesized 
that vSM contractility is decreased with Fbln5 deficiency and POP.
Methods: Fbln5 wildtype (+/+; n=13), heterozygous (+/-; n=13), and 
null (-/-) mice with grade 1 (n=8) and 2/3 POP (n=5) were euthanized 
3-6 months of age (IACUC approved). The intact vagina was secured in 
a pressure-myograph system (Fig 1A). The vagina was axially extended 
to the physiologic length and subjected to the in vivo measured mean 
pressure, followed by maximum contraction with 40mM KCl. The change 
in outer diameter and axial force was measured by optical tracking and a 
force transducer, respectively. After vSM tone was removed, the vagina 
was subjected to increasing pressures from 0 to 15mmHg (pressure-
diameter testing) to determine the tissue modulus (material stiffness). 
Subsequently, vSM cells were isolated from a Fbln5 +/- vagina and 
seeded on polyacrylamide gels of varying moduli and the basal stress was 
measured (n=3-6). A one-way ANOVA or Kruskal Wallis test was used 
to identify statistical significance (p<0.05). Correlations were evaluated 
with a Pearson or Spearman’s rank test.
Results: Changes in outer diameter (p<0.05) and axial force (p<0.001) 
with contraction were significantly affected by genotype (Fig 1B,C). 
Further, axial contractility negatively correlated with POP grade (r= -0.67, 
p<0.001). The maximum contractile stress of the intact vagina and basal 
stress of a single vSM cell varied with the tissue and substrate modulus, 
respectively (Fig 1D,E).
Conclusion: These findings suggest that extracellular (e.g. elastic 
fibers) mechanical environment contributes to vSM function. Further 
investigation is needed to correlate elastic fiber and vSM content, as well 
as vSM phenotype, to contractility.
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F-031
Hypoxia Initiates the Transcription of Proangiogenic Target 
Genes and Angiogenesis in a Human Leiomyoma 3D Xenograft. 
Joy L Britten, Minnie Malik∗, Carissa Pekny, William H. Catherino∗. 
Uniformed Services University, Bethesda, MD, United States.
Introduction: HIF-1α regulates angiogenesis in eukaryotes when cellular 
oxygen tension is low. Hormonally-stimulated human leiomyoma 3D 
xenografts express HIF1-α protein and undergo in vivo neovascularization. 
During hypoxia, nuclear translocation of HIF-1α and dimerization with 
HIF-1β (HIF1/ARNT) promotes transcription of downstream angiogenic 
genes. Angiogenesis is regulated by the MEK/ERK and PI3K/Akt/mTOR 
pathways through eukaryotic translation initiation factor 4E1 (eIF4E1). 
Both signaling pathways are known to be up-regulated in leiomyomas. 
Our objective was to characterize hypoxia regulated genes and HIF-1α 
regulated angiogenesis in our human leiomyoma cell lines and xenograft 
model.
Methods: Leiomyoma and myometrial cells exposed to hypoxia for 24 
hours, 3D leiomyoma and myometrial xenograft tissue from placebo-, 
estrogen- and progesterone-treated groups, Leiomyoma and myometrial 
patient tissue sections and protein, Immunohistochemistry, Western blot.
Results: Quantitative Western blot analysis of leiomyoma cells after 
24 hours of low O2 exposure demonstrate a 1.5-fold increase in HIF-
1α expression compared to cells maintained in normoxia for the same 
duration. Leiomyoma cells exposed to hypoxia demonstrate a 1.9-
fold increase in HIF-1β (HIF1/ARNT) expression when compared to 
myometrial cells. Adrenomedullin (ADM), a pro-angiogenic protein 
under HIF-1α transcriptional control, was up-regulated in myometrial 
cells by 1.8-fold, but was down-regulated in leiomyoma cells (0.5-fold). 
Additionally, an increased expression of eIF4E1 protein was observed in 
>30% of patients evaluated (2.05-fold). Immunohistochemical analysis 
of leiomyoma cell 3D xenografts demonstrate greater immunoreactivity 
for HIF-1α and eIF4E1 compared to placebo myometrial 3D xenografts. 
The estrogen- and progesterone-treated groups demonstrated higher 
nuclear staining for HIF1/ARNT compared to the placebo-treated samples. 
Similarly, hormone-treated leiomyoma 3D xenografts showed increased 
expression of angiogenesis supporting proteins like TGFβ3 and ADM. 
Comparable observations were made in patient-matched leiomyoma and 
myometrial tissue.
Conclusion: Leiomyoma cells respond to hypoxic conditions and 
angiogenesis observed in leiomyoma cell 3D xenografts is supported 
by increased HIF-1α expression. HIF-1α facilitated angiogenesis is 
also supported by increased expression of HIF-1 target proteins in the 
xenograft model.

F-032
The Role of Estrogen Receptor Alpha in Mediating Progesterone 
Resistance and Disease Progression in Endometriosis. Valerie A. 
Flores†, Tran Dang, Joshua Huttler, Hugh S Taylor∗. Yale School of 
Medicine, New Haven, CT, United States.
Introduction: Endometriosis is a chronic, gynecologic disease affecting 1 
in 10 reproductive-aged women. It is an estrogen and progestin responsive 
disorder, however some endometriosis is resistant to progestin-based 
therapies. We have previously demonstrated that progesterone receptor 
(PR) levels are low in progestin-resistant disease. However, the role of 
estrogens acting through estrogen receptor alpha (ERα) in modulating PR 
expression and response to progestin-based therapy has not been fully 
characterized. Here we aimed to determine if aberrant ERα expression 
correlates with response to progestin based therapy and regulates disease 
progression.
Methods: Endometriotic lesions were obtained from 48 subjects 
undergoing surgical evaluation in this retrospective cohort study. 
Matched eutopic endometrium was obtained from 11 subjects. 
Immunohistochemistry (IHC) was performed using a rabbit polyclonal 
IgG for detection of ERα, and the H-score was used to quantify ERα 
expression. Two investigators blinded to patient response independently 
scored IHC specimens. Data regarding hormonal therapy status, PR status 
in eutopic and matched ectopic lesions, and response to progestin-based 

therapy were determine from review of the electronic medical record. 
A Mann-Whitney U and Spearman’s rank correlation were used for 
statistical analysis.
Results: ERα levels were significantly lower in non-responders compared 
to those who responded to progestin-based therapy (4 vs 13, respectively; 
p = 0.02). There was a correlation between ERa levels and PR levels in 
ectopic lesions (p=0.001, r=0.68). There was no correlation between ERα 
levels in matched ectopic and eutopic lesions (n=11). ERα expression did 
not correlate with stage of disease, or medication use.
Conclusion: ERα expression was lower in women with progestin- 
resistant compared to progestin responsive endometriosis. As low ERα 
correlated with low PR expression, ERα is likely required to induce 
PR and allow progestin sensitivity. Existing medical therapies rely on 
lowering estradiol levels or inducing decidualization of lesions, yet each 
has associated failure rates. Maintenance of ER in endometriosis therapy 
may allow adequate PR to allow for progestin based therapies.

F-033
Inhibition of Hyaluronic Acid Decreases Endometriosis Lesions 
in a Murine Model. Jennifer F. Knudtson,1 Jessica McLaughlin,2 
Mubeen Sultana,1 Sureshkumar M.A.,1 Rajeshwar R Tekmal,1 
Robert S Schenken∗.1 1University of Texas Health Science Center 
at San Antonio, San Antonio, TX, United States; 2Coastal Fertility, 
Charleston, SC, United States.
Introduction: Endometriosis is a common gynecologic disease affecting 
up to 10% of reproductive-age women. Hyaluronic acid (HA) is involved 
in the in vitro adhesion of endometrial cells to peritoneum. HA has 
multiple receptors, including CD44, and the receptor for HA mediated 
motility (RHAMM). HA is synthesized by Hyaluronic acid synthases 
(HAS 2 and 3). 4-Methylumbelliferone (4-MU) has been shown to inhibit 
HA synthesis both in vivo and in vitro. The purpose of this study was to 
determine whether 4-MU inhibits the development of early endometriotic 
lesions in a mouse model.
Methods: A previously described endometriosis mouse model was used. 
Donor and recipient wild type 8-week-old mice received daily 4-MU 
(40mg/kg/d) or placebo administered intraperitoneal (IP) and weekly 
subcutaneous injections of estrogen (100µg/kg). Donor mice were 
sacrificed after 7 days of treatment (4-MU (N=5) or placebo (N=5)). 
Recipient mice consisted of 4-MU (N=5) or placebo (N=5). Donor mice 
were sacrificed, endometrium was resected, minced with the dissecting 
microscope, tagged with cell tracker green, and injected IP into the 
recipient mice. Recipients were sacrificed 48 hours later. Abdominal 
organs were removed and placed in formaldehyde. Lesions were visualized 
under the fluorescent microscope. Expression of mRNA and protein was 
assessed in the endometrium and peritoneum.
Results: There were fewer endometrial lesions in 4-MU treated mice 
compared to control (9 vs 2, p=0.005). 4-MU significantly decreased 
CD44 mRNA expression in the peritoneum, and RHAMM mRNA 
was significantly decreased in the endometrium (p<0.05, n=3). Protein 
expression confirmed a significant decrease of CD44 in the peritoneum 
and RHAMM in the endometrium (p<0.05, n=3). In 4-MU-treated mice, 
expression of HAS2 and HAS3 mRNA decreased in the peritoneum 
(p<0.05, n=3), but not the endometrium (p>0.05, n=3).
Conclusion: The addition of 4-MU decreased endometrial lesion 
attachment in a murine model. 4-MU decreased HA enzymes and receptors 
which were regulated differently in the peritoneum and endometrium. 
HA is involved in the complex development of endometriosis and 4-MU 
may represent a further treatment to prevent development of the early 
endometriotic lesion.

F-034
Feasibility of Patient-Collected Tampon Samples for Longitudinal 
Monitoring of the Vaginal Microbiome. Harold Baxter,1 Nicola 
Tempest.2 1Daye Ltd, London, United Kingdom; 2University of 
Liverpool, Liverpool, United Kingdom.
Introduction: The bacterial composition of the vaginal microbiome is 
highly dynamic with compositional changes related to menses, intercourse, 
hygiene and hormone levels. Imbalances in vaginal bacterial communities 



216A Reproductive Sciences Vol. 27, Supplement 1, March  2020 Scientifi c Abstracts

can lead to an increased risk of infertility, miscarriages, preterm birth 
sexually transmitted infections, yeast infections, urinary tract infections 
and bacterial vaginosis. Advances in sequencing technology have greatly 
increased the granularity of vaginal microbiome data in recent years, 
however, signifi cant inter- and intra-individual variation has made defi ning 
normal diffi  cult. The expense and inconvenience to the patient of next-
generation sequencing on a clinician-collected sample has obstructed high 
frequency and longitudinal vaginal microbiome monitoring with healthy 
patients. This study seeks to determine if the tampon is a superior vaginal 
microbiome sample collection method than the clinician collected high 
vaginal swabs.
Methods: Self-collected tampons and clinician collected high vaginal 
swabs from 11 volunteers were analyzed using the FEMOFLOR® Real-
Time PCR Kit and FEMOFLOR®-16 assay. This method uses quantitative 
PCR and target-specifi c primers to defi ne the presence and quantity of 23 
groups of vaginal bacteria.
Results: Tampon samples demonstrated a high (91%) level of agreement 
with clinician-collected samples for measures of Total Bacteria Mass 
(TBM), Lactobacillus spp. and Lactobacilli Ratio. Tampons consistently 
collected larger quantities of bacteria however, demonstrating 60% and 
67% greater yield compared to clinician-collected samples for TBM 
and Lactobacillus spp. respectively. Tampon samples were superior in 
terms of diversity of bacteria measured, with 6.29 ± 0.67 (mean ± SEM) 
types of bacteria detected from tampon samples compared to 5.29 ± 0.65 
for clinician-collected samples. Clinician-collected high vaginal swabs 
recorded false negative results relative to tampon samples for at least 
one participant for 11 types of bacteria, whereas tampons recorded false 
negatives for 5 types.
Conclusion: These results indicate that tampon-collected sampling and 
targeted qPCR assays could represent a feasible and low-cost tool for 
high-frequency longitudinal monitoring of key indexes of the vaginal 
microbiome (e.g. Lactobacilli dominance or presence of key pathogens) 
and represent a scalable research tool for large cohort studies of numerous 
obstetric and gynaecology outcomes with the aim of improving health 
care for women.

F-035
Tranilast Induces MiR-200c Expression through Blockade of RelA/
p65 Activity in Leiomyoma Smooth Muscle Cells. Tsai Der Chuang, 
Amit Rehan, Omid Khorram. LA Biomed at UCLA Medical Center, 
Torrance, CA, United States.
Introduction: To determine the mechanism by which tranilast, an 
infl ammation inhibitor induces miR-200c expression in leiomyoma 
smooth muscle cells (LSMC).
Methods: Primary myometrium and leiomyoma smooth muscle cells 
(N=10) were isolated for culture. The expression of mRNAs and miRNAs 
was assessed by qRT-PCR. Protein abundance was determined by western 
blot analysis. Knockdown of RelA/p65 and miR-200c were done by siRNA 
and anti-miR-200c transfection. RelA/p65 activity and its localization 
were detected by luciferase reporter assay and using subcellular protein 
fractionation kit. ChIP analysis was carried out for RelA/p65 binding 
ability to miR-200c promoter. Results were analyzed by Student’s t-tests 
and one-way ANOVA with Tukey’s HSD for post hoc analysis.
Results: Tranilast dose-dependently induced miR-200c expression in 
LSMC and myometrium smooth muscle cells (MSMC) with a more 
profound eff ect in LSMC as compared with MSMC. The treatment of 
LSMC with Bay 117082, an inhibitor of IκB phosphorylation, further 
enhanced miR-200c induction by tranilast. The knockdown of RelA/p65 
by siRNA also induced miR-200c expression in LSMC. Although tranilast 
had no eff ect on total RelA/p65 protein levels in LSMC, it signifi cantly 
induced RelA/p65 phosphorylation at S536, while reducing its activity 
as well as its nuclear translocation. ChIP assay indicated that tranilast 
reduced the binding ability of RelA/p65 to miR-200c promoter resulting in 
miR-200c induction. Tranilast also inhibited interleukin 8 (IL8) expression 
in LSMC. The induction of miR-200c by tranilast in part mediated the 
inhibitory eff ect of tranilast on the expression of cyclin-dependent Kinase 
2 (CDK2) and IL8 in LSMC.
Conclusion: Induction of miR-200c by tranilast in LSMC is mediated 
through a transcriptional mechanism involving inhibition of nuclear 

factor kappa-B (NF-kB) signaling pathway. These results highlight the 
signifi cance of infl ammation in the pathogenesis of leiomyoma and the 
potential utility of anti-infl ammatory drugs for treatment of leiomyomas.

F-036
CD55 Attenuates Lesion Establishment of Donor Endometrium 
in a Minimally Invasive Mouse Model of Endometriosis. Elliott 
G Richards†, Jenna M Rehmer, Emily Esakov, Amy Joehlin-Price, 
Andres Chiesa-Vottero, Chad Braley, Zahraa A Alali, Jeff rey Goldberg, 
Ofer Reizes∗. Cleveland Clinic, Cleveland, OH, United States.
Introduction: Endometriosis is a chronic, infl ammatory, hormone-
driven disease causing pain and infertility in reproductive age women. 
Complement pathway genes are dysregulated in endometriosis, including 
CD55. CD55 encodes for a GPI-anchored membrane protein that protects 
cells from complement-mediated attack. Upregulation of CD55 is 
observed in cancer and embryo implantation. We sought to interrogate the 
role of CD55 in endometriosis via expression analysis and murine models.
Methods: Immunohistochemistry was performed on a tissue microarray 
(TMA) of eutopic and ectopic endometrium purchased from Moffi  tt Cancer 
Center. Immunoreactivity scores were given by two blinded reviewers. A 
minimally invasive, syngeneic mouse model of endometriosis was utilized. 
Endometrium was harvested from gonadotropin-stimulated donor mice, 
fragmented, and injected intraperitoneally into recipient mice with intact 
ovaries; after three weeks, recipient mice were euthanized; a standardized 
survey was used to calculate an aggregate lesion size per mouse; lesions 
were confi rmed histologically and quantifi ed microscopically. CD55 null 
and wildtype mice (KO and WT; both C57BL/6) were used as donors 
and/or recipients and compared to saline-injected controls (10 per group). 
Student’s t and Kruskal-Wallis tests were used for statistical analyses.
Results: CD55 staining was signifi cantly greater in the apical epithelium 
of secretory phase samples compared to proliferative phase, consistent 
with prior reports. Average staining intensity and distribution in 
endometriosis was likewise higher (Fig 1A). In murine experiments, 
endometrial fragments from CD55 null mice exhibited signifi cantly 
greater lesion burden when injected into either WT or KO recipients 
(8.9±4.6,7.1±4.5 respectively) as compared to WT-to-WT or WT-to-KO 
(2.4±1.9,1.8±0.7 respectively; p<0.001; Fig 1B). 

Conclusion: CD55 suppresses lesion formation in a murine model 
of endometriosis, whereas loss of CD55 expression supports lesion 
formation. As CD55 is an inhibitor of infl ammatory damage caused 
by autologous complement lysis, this surprising fi nding suggests that 
the inflammatory sequelae of low CD55 is more critical to lesion 
establishment than any “benefi t” for lesion of complement escape. This 
may have therapeutic implications for the development of new strategies to 
prevent disease recurrence following excisional surgery of endometriosis.

F-037
Integrative Molecular Profi ling of Uterine Leiomyomas and 
Leiomyosarcomas Using DNA and RNA Sequencing: Preliminary 
Steps Toward Preoperative Diff erential Diagnosis. Aymara Mas,1

Alba Machado-López†,1 Roberto Alonso†,1 Patricia Escorcia,1 Jorge 
Jiménez-Almazán,2 Javier Monleón∗,3 Beatriz Montero,3 Víctor 
Lago†,3 Carlos Simón∗.1,4,5 1Igenomix Foundation_INCLIVA, Valencia, 
Spain; 2Igenomix S.L, Paterna, Spain; 3Hospital Universitario La 
Fe, Valencia, Spain; 4Valencia University, Valencia, Spain; 5Harvard 
University, Boston, MA, United States.
Introduction: Differentiating uterine leiomyomas (LM) versus 
leiomyosarcomas (LMS) represents a current diagnostic challenge, 
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particularly in the context of minimally invasive surgery. We aim to 
investigate the differential molecular fingerprinting of these myometrial 
tumors to allow us to develop accurate differential diagnostic methods.
Methods: We analyzed 30 LM and 30 LMS for exome-wide somatic 
mutations and differential gene expression. For this purpose, NimbleGen 
MedExome with the 571-gene spike-in probe design (Roche) was used 
for DNA sequencing and Truseq RNA Exome (Illumina) was used for 
RNA sequencing. Regarding the analysis, Wilcoxon test was performed 
to evaluate variants allele balance differences between genes. Moreover, 
differentially expressed genes (DEGs) were determined by statistical 
analysis of FDR <0.05 and |log fold change| ≥2. Finally, Gene Set 
Enrichment Analysis based on KEGG and GO databases was performed 
with ClusterProfiler.
Results: A total of 564 DEGs in LMS versus LM, including 442 
upregulated and 122 downregulated genes were obtained by RNAseq 
analysis. Through an integrated analysis of genomic and transcriptomic 
data, 61 of 564 DEGs genes had statistically significant differences 
(p-value ≤0.05) in terms of allele balance. Generally, we detected a lack of 
recurrent somatic abnormalities and more heterogeneous tumor mutation 
burden in LMS than LM. Specifically, 18 of these genes, were exclusive 
of LMS group, affecting homeodomain proteins, transcription factors 
and protein kinases. Pathway analysis displayed five distinct molecular 
signaling networks known to be critical for cell cycle and senescence, 
p53 pathway as well as oocyte meiosis and progesterone mediated oocyte 
maturation. Overall, it emerged that the most frequently affected genes in 
LMS samples were related with the FOX family which have been linked 
to tumorigenesis, carcinogenesis, and survival of malignant cell growth.
Conclusion: This study highlights the significance of an integrative 
molecular analyses to understand the differential genes and pathways most 
frequently affecting myometrial tumors, providing potential prognostic 
factors and novel therapeutic targets for the treatment of LM and LMS 
respectively.

F-038
Using Clinical Phenotypes to Predict the Likelihood of 
Endometriosis Recurrence. Peter A.W. Rogers,1 Byung Kyu Jun,1 
Jessica Chung,1 Dominic Maderazo,1 Martin Healey,2 Uri Dior,3 
Jacqueline Donoghue,1 Jane Girling,4 Sarah J Holdsworth-Carson.1 
1University of Melbourne, Parkville, Australia; 2Royal Women’s 
Hospital, Parkville, Australia; 3Hadassah Medical Center, Jerusalem, 
Israel; 4University of Otago, Dunedin, New Zealand.
Introduction: Endometriosis is a gynaecological condition affecting 1 in 
9 Australian women. The most worrisome symptoms are pain, infertility 
and fatigue. Following surgery to diagnose and treat endometriosis, 
patients have a 20-60% chance of requiring re-operation for recurrence. 
Our study objective was to investigate a cohort of surgically-confirmed 
endometriosis patients to identify clinical phenotypes associated with 
endometriosis recurrence.
Methods: Clinical records and surveys from 2011-17 were obtained 
with consent. Information included phenotypes present prior to primary 
diagnosis (age at menarche and comorbid history) and those present at 
the time of surgery (age, BMI, stage of endometriosis, rASRM score and 
symptoms). Further surgical data were collected to identify those who 
returned for endometriosis-related surgery (records up to March 2019). 
Women were stratified into Non-repeat and Repeat Surgery groups and 
analysed via multivariate logistic regression or Cox proportional hazards.
Results: In our cohort, 385 patients had surgically confirmed 
endometriosis; 298 (77.4%) had one surgery for endometriosis, while 
87 (22.6%) had repeated surgery(s) for recurrent disease. Most who 
had repeat surgery required one further surgery (two surgeries in total, 
73.6%). The mean time to repeat surgery was 30.9 months. Patient 
variables were analysed to determine if any clinical features could predict 
recurrence of endometriosis. The following clinical features yielded the 
best model - patient reported previous diagnosis of adenomyosis (OR 
2.37 [1.38-4.06], p-value 0.002), patient reported positive cervical pap 
screen (OR 1.94 [1.02-3.68], p-value 0.042), age (at index surgery) (OR 
3.34 [1.21-9.23], p-value 0.020), age at menarche (OR 0.85 [0.75-0.96], 
p-value 0.011) and prior admittance to ED for pain (OR 1.62 [1.03-2.55], 
p-value 0.037). rASRM score or stage of disease did not significantly 

correlate with recurrent endometriosis, while presence of deep infiltrating 
disease was positively associated with recurrence (OR 1.85 [1.02-3.34], 
p-value 0.043).
Conclusion: We have identified clinical phenotypes, which are easy to 
identify (ultrasound or pathology) and collate (age and pain / menstrual 
history), that provide valuable information to predict endometriosis 
recurrence. This is especially relevant to endometriosis, where diverse 
and non-specific symptoms are common.

F-039
Impact of Long-Acting Progestin Contraception on the Vaginal 
Microbiome. Wan C Huang†,1 Anita Shah†,1 Doyle Ward∗,2 Erica 
Hardy∗,3 Wendy Kuohung∗.1 1Boston University School of Medicine, 
Boston, MA, United States; 2University of Massachusetts School of 
Medicine, Worcester, MA, United States; 3Women and Infants Hospital, 
Providence, MA, United States.
Introduction: Controversy exists as to whether hormonal contraception 
affects the vaginal microbiome and sexually transmitted infection 
(STI) risk. Establishing whether long-acting reversible contraceptive 
(LARC) methods affect STI risk is important, especially due to rising 
STI rates in the U.S. Based on prior studies, we hypothesized that depot 
medroxyprogesterone acetate (DMPA) would increased the balance of 
microorganisms in the vaginal microbiome, and that the levonorgestrel 
intrauterine device (LNG IUD) and etonogestrel subdermal implant (ESI) 
would not affect vaginal community diversity.
Methods: In an IRB-approved prospective study, we enrolled women 
ages of 18-40 starting long-acting progestin contraception (LAPC) or 
who underwent tubal sterilization (controls). We excluded women who 
were non-English speaking, had recent (3 months) use of hormonal 
contraception, were currently menstruating, had vaginal intercourse 
48 hours prior to visit, had known or suspected pregnancy within the 
past 6 weeks, were using the LARC for primary indication other than 
contraception, had current STI or vaginitis, use tampons, douche regularly, 
had recent antibiotic use, or immunocompromised. After obtaining 
informed consent, a questionnaire was completed at enrollment followed 
by vaginal self-sampling with swabs for STI screening and microbiome 
analysis. Repeat swabs were collected at 3 and 6 months post-baseline 
swabs before method initiation. DNA was extracted using a Qiagen 
MagAttract PowerSoil DNA kit. The V3-V4 regions of the 16S rRNA 
gene were amplified and sequenced using dual-index primers. Operational 
taxonomic units were generated de novo and classified using the UPARSE/
SINTAX pipeline. Diversity analysis was conducted using Qiime2 
software while taxonomic associations were defined using Maaslin2.
Results: We had 27 patients total, one starting DMPA, 17 starting LNG 
IUD, 8 starting ESI, and 2 controls. All baseline STI testing was negative. 
Beta diversity analysis suggests that subjects who had either 1) a history of 
DMPA use over 3 months prior to enrollment by questionnaire, or 2) were 
recently postpartum, had significantly different vaginal metagenomics 
profiles from those who did/were not. Recently postpartum women (6 
weeks) had lower abundance of Lachnospiraceae and Ruminococcaceae. 
There were no differences in the baseline, 3 month, and 6 month 
metagenomics profiles in women starting all contraceptions.
Conclusion: Recent initiation of LARC does not appear to alter the 
vaginal microbiome in the short term (3-6 months), but subjects with 
a history of DMPA use (>3 months) had significantly different vaginal 
metagenomics profiles. There was also a difference in vaginal microbiota 
between recently postpartum women and those who were not.
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F-040
Double-Masked, Placebo-Controlled Trial of Botulinum Toxin for 
Endometriosis-Associated Chronic Pelvic Pain: 1-Month Data. 
P Stratton,1 H K Tandon†,2,3 V Phan†,2 J V Aredo†,2,4 N Sinaii∗,5 J P 
Shah∗,2 B I Karp∗.1 1Office of the Clinical Director, IRP, NINDS, NIH, 
Bethesda, MD, United States; 2Rehabilitation Medicine Department, 
IRP, CC, NIH, Bethesda, MD, United States; 3College of Medicine, 
University of Nebraska Medical Center, Omaha, NE, United States; 
4Stanford University School of Medicine, Stanford, CA, United 
States; 5Biostatistics & Clinical Epidemiology Service, IRP, CC, NIH, 
Bethesda, MD, United States.
Introduction: Despite optimized surgical and hormonal treatment, 
some women with endometriosis continue to have chronic pelvic pain 
(endo-CPP). This pain may be perpetuated by pelvic floor muscle spasm. 
Botulinum toxin (btx) is widely used for excessive muscle activity and 
for pain. We conducted a double-masked placebo-controlled trial of btx 
in women with surgically-diagnosed endometriosis, CPP, and optimized 
hormonal treatment. Subjects could request an open-label btx injection 
at 1-month or any time during the next year.
Methods: Women aged 18-50 underwent baseline evaluation including 
pelvic examination to confirm pelvic floor muscle spasm as a main pain 
generator, VAS pain rating, medication tracking and Oswestry Disability 
Questionnaire. Subjects were randomized to 100U onabotulinumtoxinA or 
placebo transvaginal injection into areas of pelvic floor spasm. Baseline 
evaluations were repeated at 1 month. Response to injection was rated 
by patients as none, minimal, mild, moderate, or excellent and as percent 
improvement. Adverse effects were recorded. Data were compared by 
t-tests, non-parametric tests, Fisher’s exact test or logistic regression 
analysis. Herein, we report 1-month results; longitudinal data are under 
analysis.
Results: All 29 women had pelvic floor spasm that they identified as a 
major focus of their endo-CPP and were randomized. At 1-month, 10 
women in the placebo group reported no benefit compared to only 4 
in the btx group (p=0.027). The btx group reported a greater degree of 
benefit (p=0.048) and percent improvement (p=0.034). Controlling for 
treatment, those more likely to request 2nd injection at 1-month reported 
no benefit (OR=7.94, 95%CI: 1.19-52.34; p=0.032). Adjusting for 
treatment and benefit, higher baseline disability scores predicted request 
of 2nd injection at 1-month (OR=1.11, 95%CI: 1.016-1.218; p=0.022). 
Neither group reported substantial changes in pain rating on VAS. Only 
the btx group had fewer muscles with spasm. 5 btx patients reduced their 
pain medication vs. 1 placebo patient. Adverse events were transient and 
not serious in both groups (p=0.11).
Conclusion: We demonstrate pelvic floor muscle spasm is part of endo-
CPP. Women report benefit after treatment of this spasm with btx compared 
to placebo. Btx was not associated with more or worse side effects or 
adverse events than placebo. Future study analyses of the longitudinal 
data will allow us to more fully assess benefits and risks of btx in the 
management of endo-CPP (NCT01553201).

F-041
Endometriosispathoetiology: The Role of microRNAs in the 
Dysregulation of Endometrial Function. Bhuchitra Singh†,1 Jiahui 
Zhang†,2 Isabelle Baptista†,3 Ping Xia,1 James Segars∗.1 1Johns 
Hopkins University School Of Medicine, Baltimore, MD, United States; 
2Renaissance School of Medicine, Stony Brook, NY, United States; 
3Johns Hopkins University, Baltimore, MD, United States.
Introduction: The clinical diagnosis of endometriosis is often delayed 
8 to 10 years after the onset of symptoms due to the lack of a reliable 
non-invasive diagnostic test. In recent years, a number of research studies 
have reported using microRNAs (miRNAs) as potential non-invasive 
biomarkers for diagnosing endometriosis. As miRNAs regulate gene 
expression, we hypothesized that a systematic review of differentially 
expressed miRNAs in endometriosis might identify candidate markers 
for further study.
Methods: A systematic search of PubMed and EMBASE was conducted 
from January 2007 to July 2, 2019. Search keywords included 
“endometriosis”, “microRNA”, “miRNA”, and “biomarkers”. Using 
PRISMA guidelines, abstracts and later full-text articles were selected for 

review if they evaluated the roles of microRNAs in endometriosis. The 
differential expression of miRNAs in endometriosis and their potential 
as biomarkers of endometriosis from relevant published studies were 
synthesized and discussed.
Results: Out of 210 studies identified, 28 met our inclusion criteria. The 
differential expression of miR-9, -34, -29c, -135, and let-7 were found 
to contribute to the pathogenesis of endometriosis through progesterone 
resistance and dysregulation of the cell cycle. Aberrant levels of miR-
145, -141, -200b, -126-5p were found to be related to the proliferation, 
migration, and invasion of endometriotic cells. Dysregulation of miR-
17-5p, -20a, -22, -449b-3p are hypothesized to affect the expression of 
angiogenic factors in endometriotic tissue. Furthermore, miRNAs let-7b 
and miR-342-3p were thought to contribute to the lipid dysfunction and 
thus lower BMI phenotype commonly observed in endometriosis patients. 
Several miRNAs in serum, including the let-7 family, miR-145, and 
miR-199a, emerged as potential diagnostic biomarkers for endometriosis.
Conclusion: This study provides a foundation of candidate microRNAs 
that offer diagnostic utility. Additional functional and validation studies 
are needed to establish the external and internal validity of microRNAs 
as biomarkers and to better understand their role in pathoetiology of 
endometriosis.

F-042
Increased FK506-Binding Protein 51 (FKBP51) Expression May 
Contribute to Dysregulation of Steroid Receptor Signaling in 
Uterine Fibroids. Erika P New†, Joung Woul Kim, Asli Ozmen, 
Xiaofang Guo, Ozlem Guzeloglu-Kayisli, Anthony N Imudia, Charles 
J Lockwood, Umit A Kayisli∗. University of South Florida, Tampa, FL, 
United States.
Introduction: FK506-binding protein 51 (FKBP51) is an immunophilin 
protein and a common co-regulator of transcription meditated by the 
glucocorticoid receptor (GR), progesterone receptor (PR), and androgen 
receptor (AR). While FKBP51-PR or -GR binding inhibits transcriptional 
activity, FKBP51-AR binding induces AR-mediated transcription. 
Although all these steroid receptors are expressed in both uterine 
myometrial and leiomyoma (fibroid) cells, steroid-induced proliferative 
response of fibroid cells are different than that in adjacent myometrial 
cells, indicating aberrant steroid signaling in fibroids. It has been shown 
that GR signaling represses whereas AR signaling induces proliferation in 
fibroids. We hypothesized that there is increased expression of FKBP51 in 
fibroid vs. myometrial tissues, causing dysregulation of steroid receptor 
signaling, which contributes to fibroid proliferation.
Methods: Paired myometrial vs. fibroid tissue from proliferative (n=8) 
and secretory (n=8) phases were processed for RNA extraction for real-
time quantitative PCR (qPCR) or protein extraction for immunoblot 
analysis or fixed in 4% paraformaldehyde and paraffin-embedded for 
immunohistochemistry (IHC). A FKBP51 specific probe was used for 
qPCR analysis. Immunoblotting and IHC were performed using a goat 
polyclonal anti-FKBP51 antibody with double staining for alpha-smooth 
muscle actin. Data were compared by a paired t-test. P< 0.05 was 
considered statistically significant.
Results: Significantly higher levels of FKBP5 mRNA were detected in 
fibroid tissue compared to matched myometrial tissue (Mean± SEM: 
1.94± 0.35 vs. 1.21± 0.35; P=0.016). Immunoblot results revealed 
significantly higher FKBP51 protein levels in fibroid tissue versus their 
paired myometrial controls (Mean± SEM: 1.44± 0.10 vs. 0.82± 0.12; 
P=0.001). Cycle dependent analysis revealed that FKBP51 expression is 
significantly higher in fibroid tissue versus paired myometrial controls 
in both proliferative (P=0.004) and secretory phase samples (P=0.037). 
Although not statistically significant, FKBP51 levels increased in fibroid 
tissues (P=0.063) in secretory vs. proliferative phase specimens but were 
unchanged in myometrial tissues. Immunostaining confirmed nuclear 
FKBP51 immunoreactivity in both myometrial smooth muscle and fibroid 
cells with the greater staining intensity in the latter.
Conclusion: As demonstrated through protein and mRNA analyses, 
increased FKBP51 expression in uterine fibroid cells likely involves 
dysregulation of steroid signaling by blocking GR and PR action and 
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stimulating AR action to promote proliferation of fibroid cells. Further 
studies evaluating the effect of FKBP51 inhibition in fibroid cultures will 
clarify its significance as a potential therapeutic target.

F-043
Microwave Endometrial Ablation at a Frequency of 2.45 GHz 
is Effective for the Treatment of Hypermenorrhea. Toshiyuki 
Kakinuma,1,2 Masataka Kagimoto,1 Ayaka Kaneko,1 Soshi Ushimaru,1 
Yoko Fujimoto,1 Kaoru Kakinuma,1,2 Yuka Sakamoto,1,2 Ken Imai,1 
Yoshimasa Kawarai,1 Koyomi Saito,1 Motomasa Ihara,1 Yoshio 
Matsuda,1 Ikuo Sato,1 Michitaka Ohwada,1 Kaoru Yanagida,1 Hirokazu 
Tanaka.1 1International University of Health and Welfare Hospital, 
Tochigi, Japan; 2International University of Health and Welfare 
Hospital, Nasushiobara, Japan.
Introduction: Severe genital bleeding is one of the most common 
problems affecting women. The goal of the study was to investigate 
microwave endometrial ablation (MEA) at a frequency of 2.45 GHz 
as a low-invasive alternative to hysterectomy for the treatment of 
hypermenorrhea.
Methods: The subjects were 65 patients treated with MEA between 
January 2016 and June 2019 in our department. Hypermenorrhea, 
menstrual pain, and satisfaction with treatment were evaluated using 
visual analog scales (VAS) 6 months post-treatment. Hb levels before 
and after MEA were also investigated.
Results: VAS scores for hypermenorrhea and menstrual pain significantly 
improved from 10 before treatment to 1.2±1.2 and 1.6±1.9, respectively, 
after treatment (p<0.001). Hb significantly increased from 8.7±2.1 to 
13.4±1.2g/dl from before to after MEA (p<0.001). Strong satisfaction 
with MEA was indicated by a VAS score of 9.5±0.7. A total of 15 
patients (23.1%) became amenorrhea. No complications of the MEA 
were observed.
Conclusion: MEA may be useful for the treatment of hypermenorrhea 
as an alternative to hysterectomy.

F-044
Investigation of Symptomatology, Risk Factors and Comorbidities 
Associated with Endometriosis in the Middle East - A Meta-
Analysis Plus Study of 2,750 Arab-Ancestry Women. Mira Mousa†,1 
Moamar Al-Jefout,2 Stacey Missmer,3 Nilufer Rahmioglu∗,1 Christian 
Becker∗,1 Krina Zondervan∗.1 1University of Oxford, Oxford, United 
Kingdom; 2United Arab Emirates University, Al Ain, United Arab 
Emirates; 3Harvard University, Boston, MA, United States.
Introduction: Endometriosis is a heritable hormone-dependent 
gynaecological disorder with significant morbidity. Regional differences 
may alter the diagnosis, symptomatology and management of 
endometriosis. The aim of this research is to investigate the prevalence 
of endometriosis risk factors, symptomatology, quality of life, and 
co-morbidities among Middle Eastern women via 1) meta-analysis of 
population-based studies in the Middle East; and 2) case-control analysis 
of 2750 women recruited in from multiple centres.
Methods: Meta-analysis began with a systematic review of studies in the 
Middle East on endometriosis then analysed via weighted prevalence and 
fixed/random effect models. Multivariable logistic regression analysed 
SF-36v2/WERF-EPHECT data to assess the association between pain, 
menstrual/reproductive history, comorbidities, quality of life, and lifestyle 
factors comparing those with and without endometriosis. Women who 
reported surgically-confirmed endometriosis(n=500) were compared 
with clinic- and population-based women(n=650 symptomatic controls; 
n=1600 asymptomatic).
Results: The systematic review identified 21 studies with a mean prevalence 
of surgically-confirmed endometriosis to be 10.5%(range:4.03%-18.8%) 
among women presenting with pain, and 24.7%(6.72%-49.3%) among 
infertile women. Quality of evidence was low due to small sample 
sizes, limited/no adjustment for potential confounding factors, and 
methodologically flawed selection criteria. The mean(SD) delay between 
symptom onset and surgical diagnosis is 14.7(5.8) years. Women first 
visited a gynaecologist at 23.8(2.1) years; of those 78.2% were married. 
Dysmenorrhea(OR:7.2(95%CI:5.6-8.6)), family history of endometriosis 

(OR:3.8(95%CI:3.02-4.97)), infertility(OR:5.7(95%CI:4.4-7.3)) and 
migraine(OR:4.1(95%CI:3.2-5.1) were associated with endometriosis. Age 
of menarche(p-value=0.009) and earlier onset of symptoms(p=0.001) were 
significantly correlated with endometriosis. Physical and mental health 
scores (mean(SD)) in women with endometriosis (43.5(15.7);33.5(13.4)) 
were lower compared to symptomatic (58.9(11.2),p-value=0.05; 
48.1(14.2),p-value=0.09)) and asymptomatic (65.5(13.0),p-value=0.04; 
53.4(10.4),p-value=0.03)) women.
Conclusion: Ensuring access to non-discriminatory evidence-based 
services, supporting public policies, and closing knowledge gaps will 
improve the health and well-being of women in the Middle East. The 
observations of these and ongoing analyses within our study will be 
foundational for prioritization of future research and for comparison with 
non-Middle Eastern groups.

F-045
Tafoxiparin, a New Drug Candidate:A Scientific Journey 
Clarifying the ECM Remodeling Process in Labor and the 
Transition of Knowledge into Late Stage Clinical Development. 
Gunvor Ester Ekman-Ordeberg∗. Dept of women and child health 
Karolinska Institute, Danderyd, Sweden.
Introduction: Introduction: Insufficient remodeling of ECM is 
associated with failed induction and slow progress of labor. The fetal 
and maternal complications are a burden for the patients but also for the 
health economy. Earlier publications have proven the heparan-sulfate 
Syndcan-3 to be important for cervical ripening and normal labor. The 
cervical concentration of syndecan-3 is increased during the ripening at 
term. The expression of syndecan-3 is significantly lower in women with 
dystocia compared to women with normal labor. Based on these findings a 
new drug candidate, tafoxiparin, belonging to the same family as Synden-3 
has been developed. The mechanisms of action involve inflammatory 
reaction in cervix with augmented release of cytokines and increased Ca 
influx into the myocytes. Preclinical and Phase I studies prove tafoxiparin 
to be a safe drug candidate. Aim: A: To evaluate the outcome of labor in a 
Phase II after s.c. injections of tafoxiparin before onset of labor in healthy 
nulliparous women. B: To evaluate the outcome of labor after i.v. infusion 
of tafoxiparin in women with slow progress of labor in a dose finding 
study. Primary endpoint was labor time from 4 cm of cervical dilation. 
Methods: Material and methods and results: A. In a first explorative study 
263 nulliparous women got 60 mg of tafoxiparin s.c. daily 1 week before 
expected date.) B: A second Phase II b dose finding study was performed. 
371 women with slow progress of labor were given intravenous infusion 
of tafoxiparin together with oxytocin. 
Results: Results: A: A shorter labor time was registered in women induced 
into labor (p<0.001) and in women in need of oxytocin after spontaneous 
onset labor (p<0.001) B: No significant difference was observed. The mean 
treatment time was 7 hours compared to mean 10 days in the first Phase 
II study. The short treatment may not be enough to establish the changes 
in the ECM. The next clinical hypothesis (labor induction) is tested in 
an ongoing placebo controlled multicenter study with injections before 
induction. The endpoint is cervical ripening effect and obstetrical outcome. 
Conclusion: Conclusion: Tafoxiparin is a potential drug candidate to 
improve cervical ripening and to prevent slow progress of labor and the 
associated complications. The exposure time of tafoxiparin on the target 
organ is a challenge in the clinical development that needs to overcome.

F-046
Maternal Urinary Metabolites in Early Pregnancy Predict 
Gestational Diabetes. Brian J Koos∗, Jeffrey Gornbein. UCLA, Los 
Angeles, CA, United States.
Introduction: Gestational diabetics (GD) have impaired insulin sensitivity 
prior to conception. Despite this perturbation, metabolomics studies 
have been unable to discover a metabolic signature in early pregnancy 
that predicts GD. The objective of this study was to determine whether 
an expanded analysis platform and an innovative, multivariate analysis 
would accurately identify metabolites that independently predict GD.
Methods: This nested, observational case-control cohort study consisted 
of randomly collected maternal urine samples from a repository of 
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the Global Alliance to Prevent Prematurity and Stillbirth (Seattle, 
WA). Practitioners at three separate medical centers diagnosed GD 
by glucose challenge and tolerance tests according to local criteria. 
The study consisted of 46 GD and 46 controls (NG) with singletons, 
who were matched by maternal age, prepregnancy body mass index 
(BMI), and gestational age at urine collection. Excluded subjects had 
significant metabolic or cardiovascular disorders. Ultraperformance 
liquied chromatography/ms and gas chromatography/ms (Metabolon, 
Inc) analyzed the osmolality corrected urine levels of 626 untargeted 
endogenous small molecules (<1000 Daltons). Multivariate methods 
(random forest accuracy and GINI, boosting relative importance) 
screened for metabolites simultaneously distinguishing GD from NG. A 
classification tree using the metabolites identified by screening provided 
the final algorithm for predicting GD vs NG.
Results: The two groups were similar in mean (SD) maternal age 
(GD:32.2 (4.7); NG: 31.8 (4.2) years), prepregnancy BMI (GD: 31.5 (6.8); 
NG: 29.9 (6.3) kg/m2), and gestational age at urine collection (GD:11.8 
(3.0); NG: 11.9 (2.7) weeks). Three multivariate criteria identified 11 
metabolites simultaneously distinguishing GD vs NG. Classification 
tree analysis revealed that seven of these metabolites (lanthionine, 
saccharopine, nicotinate ribonucleoside, 7, 8-dihydroneopterin, argininate, 
dihydroorotate, and phenol glururonide) predicted GD with an unweighted 
nominal accuracy (average of sensitivity and specificity) of 96.7% (table). 

Urine metabolites predict GD vs NG

Sensitivity (%) Specificity (%) Accuracy (%) ROC area

97.8 95.7 96.7 0.993
 

Conclusion: This preliminary study suggests that markers in first-trimester 
urine can accurately identify GD independent of BMI and other risk 
factors. Confirmation of these encouraging results by a larger validation 
study will enable early interventions to reduce the risk of GD, adverse 
fetal outcome, and epigenetically mediated disorders in offspring.
Supported in part by the UCLA Technology Development Group

F-047
Impact of Implementation of Chemoprophylaxis for Prevention 
of Venous Thromboembolism After Cesarean Delivery. Alexis G 
Bridges†, Torri D Metz, Amanda A Allshouse, Ann M Bruno†, Brett 
D Einerson∗. University of Utah Health, Salt Lake City, UT, United 
States.
Introduction: Many institutions have implemented risk-based protocols 
for prevention of postpartum venous thromboembolism (VTE) in an 
effort to reduce maternal deaths. We aimed to evaluate the impact of 
implementing a VTE chemoprophylaxis protocol for women after CD on 
rate of chemoprophylaxis, VTE and wound complications.
Methods: Retrospective cohort study of women who delivered via 
cesarean delivery (CD) from 2016-19 at a single, tertiary center before 
and after implementation of a VTE prevention protocol in January 
2017. The protocol outlines clinical risk factors (consistent with RCOG 
guidelines) and women classified as “high risk” for VTE qualify 
for chemical prophylaxis with low-molecular weight (LMWH) or 
unfractionated heparin (UFH) initiated on post-operative day one and 
continued throughout their hospitalizations. An electronic order set 
was created to improve compliance. The primary outcome was rate of 
chemoprophylaxis use. Secondary outcomes included VTE and wound 
complications. Demographics, chemoprophylaxis use, and outcomes were 
compared year-to-year post implementation using a chi-square test for 
trend. Trajectory (slope) of primary outcome was estimated in logistic 
regression and compared pre and post-protocol.
Results: 4239 cesarean deliveries were included. Baseline characteristics 
were similar between pre-and post-protocols groups, except for a higher 
rate of hypertensive disease in the pre-protocol group (9.4% vs 5.4%, 
p <.001). Yearly post-protocol rates of chemoprophylaxis increased 
significantly with each year of implementation (11.9% in 2017, 19.7% 
in 2018, 24.2% in 2019, trend p <.001, Figure). Similarly there was a 
significantly greater trajectory (slope) of chemoprophylaxis use after 
protocol implementation vs before (p<0.001, Figure). There was no 

change in wound complications over the years of implementation (2.0% 
in 2016, 1.3% in 2017, 2.0% in 2018, and 2.5% in 2019)(p=0.30). There 
were no cases of VTE pre-protocol and two cases of VTE post-protocol. 
The two women with VTEs post-protocol qualified for prophylaxis but 
did not receive it.
Conclusion: A VTE prevention protocol for women undergoing CD 
significantly increased chemoprophylaxis use in “high risk” patients 
without increasing wound complications. VTE events occurred in women 
who qualified for, but did not receive, prophylaxis indicating incomplete 
acceptance of adopted guidelines despite an electronic order set.
Figure. Use of chemoprophylaxis and wound complications over time

F-048
Associations Between Phthalate Exposure and Gestational 
Age at Delivery in a Diverse Pregnancy Cohort. Laura Sienas†,1 
Catherine Albright,1 Yu Ni†,1 Adam Szpiro,1 Nicole Bush,2 Christine 
Loftus,1 Kurunthachalam Kannan,3 Frances Tylavsky,4 Robert Davis,4 
Catherine Karr,1 Kaja LeWinn,2 Sheela Sathyanarayana∗.1 1University 
of Washington, Seattle, WA, United States; 2University of California 
San Francisco, San Francisco, CA, United States; 3New York State, 
New York, NY, United States; 4University of Tennessee Health Science 
Center, Memphis, TN, United States.
Introduction: Preterm delivery is the leading cause of neonatal morbidity. 
Maternal exposure to phthalates from plasticizers may increase the risk 
of preterm birth (PTB). We evaluated the relationship between phthalate 
exposure and gestational age (GA) at delivery and assessed whether 
maternal race or major stressful life events modified these associations.
Methods: We included pregnancies (2006-2011) from the Condition 
Affecting Neurodevelopment and Learning in Early Childhood 
(CANDLE) cohort of the ECHO PATHWAYS consortium. Maternal 
urine collected at >24 weeks gestation was analyzed for 14 phthalate 
metabolites and standardized for specific gravity. Exclusion criteria 
were delivery GA <34 weeks, multiple gestations, major congenital 
malformation and stillbirth. Multiple imputation was used to impute 
missing phthalate concentrations and covariates. Multivariate logistic 
and linear regressions were performed for PTB and gestational week 
respectively. Effect modification by race and intimate partner violence 
(IPV) was evaluated through interaction models.
Results: Our final sample included 1408 women with imputation of 
phthalate exposure for 349 women. The sample was 61% African 
American (AA) and 25% had household income <$20,000. The rate 
of late PTB (34w0d-36w6d) was 6.5%. We did not observe increased 
incidence of late PTB in association with any phthalate metabolite. Each 
10-fold increase in MBzP was associated with 0.28 longer gestational 
weeks (95%CI: 0.11, 0.45). This association was stronger in AA (0.37, 
95%CI: 0.16, 0.57) and null in non-AA women (0.14, 95%CI: -0.09, 0.38), 
although the interaction term was nonsignificant (p=0.15). This association 
was not modified by IPV. Results were similar in complete case analysis.
Conclusion: In this large cohort of racially and socioeconomically 
diverse women, we observed no adverse relationships between phthalate 
exposure and GA at delivery after robust control for covariates. Race and 
IPV stress did not affect associations. Environmental phthalate exposure 
in this high-risk population does not appear to increase risk for late PTB.
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F-049
Alterations to Human Breast Milk Exosome Content in Response 
to Maternal Dietary Manipulation. Hassendrini N Peiris,1 Kanchan 
Vaswani,1 Rebecca J Hill,2 Tracy Harb,2 Peter SW Davies,2 Murray D 
Mitchell.1 1Queensland University of Technology, Brisbane, Australia; 
2University of Queensland, Brisbane, Australia.
Introduction: Alterations to the diets of lactating mothers are known to 
be an effective treatments for some infant disorders (e.g. gastrointestinal 
dysfunction). The prevalence of colic, irritability or reflux are thought to 
be higher in response to food allergies in particular to that of cow protein. 
Milk exosomes are known to play an important role in immune function, 
act in intercellular communication and have recently been explored as 
drug delivery vehicles. This study aimed to assess if alterations to the 
mothers diet (i.e. exclusion of cow milk proteins) can be reflected in the 
content of breast milk exosomes.
Methods: Human breast milk was collected from mothers who either 
were on a normal diet or those that eliminated bovine milk protein 
from their diets over a period of four weeks intervention. Samples were 
collected at week one - baseline measurements, week three - during the 
intervention and week four - post intervention. Exosomes were isolated 
by ultracentrifugation and size exclusion chromatography. The exosomes 
were characterised and validated by electron microscopy, nanoparticle 
quantification and immunoblotting; exosomal protein was quantified by 
BCA Assay. Proteomic profiling of human milk exosomes was conducted 
using Mass Spectrometry (LC-MS/MS). MS results were analyzed using 
the ProteinPilot™ Software.
Results: Within the control and dietary groups the highest number of 
unique proteins were identified at week four (37% in control and 44% 
in diet groups) compared to weeks one (3% in control and 13% in diet 
groups) and three (8% in control and 3% in diet groups). Approximately 27 
% of the proteins identified were commonly expressed across the weeks. 
Maternal dietary manipulations also resulted in altered exosomal content 
with control and diet groups. On average across the weeks a 20% unique 
proteomic profile was observed in each of the groups.
Conclusion: Analyses of exosomal profiles from human breast milk 
identified differences in exosomal proteomic content in response to 
dietary manipulations and the time of collection. Potentially the ingestion 
of these exosomes by the breast feeding infant could alter their cellular 
or allergic responses. Therefore further evaluation of the effect of the 
altered proteomic content of human breast milk exosomes is warranted.

F-050
Impact of Western/USA Diet on Maternal Metabolism in Vervet 
Pregnancy. Sarah Therese Shepard†, Jeffrey Denney∗, Kylie 
Kavanagh∗, Mathew Jorgensen∗, Brian Brost∗. Wake Forest Medical 
School, Winston-Salem, NC, United States.
Introduction: Maternal obesity is a rising complication affecting 
pregnancy. Maternal weight gain and diet practices are thought to 
contribute to increasing rates of gestational diabetes and increased 
maternal and fetal complications. Diet manipulation in pregnancy is 
limited by patient compliance and concern that inadequate nutrition will 
affect fetal growth. As in human’s, old-world African green vervet non-
human primates (vervet) are at increased risk for type II diabetes, obesity 
and metabolic syndrome. The traditional vervet diet is a soy based high 
fiber diet that differs significantly from the standard American diet (USA). 
We hypothesized that the introduction of a Western diet similar to an USA 
diet verse a soy based Standard Chow diet in pregnant vervet primates 
would increase insulin resistance and have a poor lipid profile effect.
Methods: 33 pregnant vervet primates were divided into three groups 
for diet exposure: Standard chow ad libitum (ad lib), Western diet ad 
lib or restricted Western diet. Each group was exposed to their assigned 
diet for a minimum of one trimester equivalent (55 of 165 days total in 
gestation). Maternal body weight was measured every 2 weeks. CBC, 
HbA1c and clinical chemistry analyses were performed at baseline and 
4 wk after the diet change. Plasma lipid concentrations, total cholesterol, 
HDL cholesterol, LDL cholesterol, triglycerides, glucose, insulin, and 
were measured at baseline and at 4, 8, and 12 wk after the diet change. 
Fetal weight, head circumference and outcome were recorded. Univariate 
and multivariate analyses were used as appropriate.

Results: 33 pregnant vervet primates had complete data and were analyzed 
by group as follows: Standard Chow ad lib (n=15), Western Diet ad lib 
(n=8), Western Diet Restricted (n=10); see Table 1. While there was not a 
significant difference in total cholesterol, the Standard Chow (soy-based) 
ad lib diet was associated with favorable HDL levels (>60) when compared 
to receiving Western ad lib diet (OR 2.8 95 CI 1.1, 7.1; p=0.025). Western 
diets demonstrated a nonsignificant increase in measured mean glucose 
values, but a normal HbA1C (<6.2%) was associated with the soy based 
Chow ad lib diet as opposed to Western ad lib diet (OR 7.5 CI 2.6, 21.3; 
p<0.01). Maternal and fetal weight gain were not affected. The restricted 
Western diet did have a trend toward lower maternal weight gain than 
the other two diet cohorts.
Conclusion: A Western (USA) diet in pregnancy imparts significant 
variation in maternal metabolism as assessed by HbA1c, triglycerides 
and HDL levels.

Table 1

Variable Means
(SD)

Standard 
Chow Ad lib

Western 
Diet Ad 
lib

Western 
Diet 
Restricted

p-Value
(ANOVA)

Age,
yrs 10.9 (4.7) 12.6 (3.8) 12.1 (3.9) 0.12

Maternal Weight, 
kg 5.7 (1.1) 5.4 (0.8) 5.3 (0.7) 0.12

Glucose, mg/dl 60.7 (20.3) 63.4 (16.4) 69.6 (33.7) 0.21

HbA1c % 4.2 (0.3) 4.6 (0.5) 4.2 (0.3) 0.01

Triglycerides, 
mg/dl 64.3 (18.1) 58.3 (17.3) 45.1 (13.5) .001

Total Peripheral 
Cholesterol,
mg/dl

126.8 (37.3) 134.9 
(37.7) 154.9 (49.6) .33

HDL,
mg/dl 48.5 (19.4) 58.2 (21.6) 67.7 (26.0) .04

 

F-051
Race Does Not Affect Neonatal Outcomes in Periviable and 
Extremely Premature Neonates. Courtney Townsel, Ashley Hesson†, 
Patricia Greco†, Nayla Kazzi†, Marjorie Treadwell∗. University of 
Michigan, Ann Arbor, MI, United States.
Introduction: The Neonatal Research Network provides a calculator that 
estimates perinatal outcomes in extremely premature neonates. However, 
the calculator does not take race into account. We seek to investigate 
the impact of race on neonatal outcomes in periviable and extremely 
premature deliveries.
Methods: Non-anomalous singleton live births at 22-28 weeks from 2011-
2019 at a university hospital were included in this retrospective cohort 
study. Groups were divided by maternal race, non-Hispanic White (NHW) 
and non-Hispanic Black (NHB). Primary outcome was neonatal death 
and secondary outcome was a composite of serious neonatal morbidity 
(oxygen use at discharge, IVH grade III/IV, necrotizing enterocolitis). 
Chi-squared and student’s T tests were conducted as indicated. Factors 
associated with race were determined by logistic regression.
Results: 186 live births met inclusion criteria, of which 66.1% (N=123) 
were NHW and 33.9% (N=63) were NHB. Gestational age (GA) was 
significantly higher in NHW group (26 weeks vs 25 weeks, p=0.03), as 
was maternal age (30yo vs 28yo, p=0.02) and birthweight (880 grams vs 
770 grams, p< 0.01). Corticosteroid (p=0.45) and magnesium (p=0.76) 
administration was similar between groups. Neither mortality (p=0.83) 
nor morbidity (p=0.74) varied significantly by race. GA at delivery was 
the only significant predictor of neonatal mortality and morbidity in 
multivariate models (p< 0.01).
Conclusion: We found no difference in major neonatal outcomes by 
race in periviable and extremely premature deliveries. GA was the only 
significant predictor of both death and severe morbidity in our cohort 
suggesting counseling regarding neonatal outcomes should be consistent 
regardless of race.
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F-052
The Eff ect of Maternal Vitamin E Supplementation on Maternal 
and Cord Blood Adiponectin Concentration. Jessica L Pippen†. For 
the Eunice Kennedy Shriver NICHD Maternal - Fetal Medicine Units 
Network, Bethesda, MD, United States.
Introduction: Adiponectin is a hormone that modulates glucose regulation 
and fatty acid oxidation. Low adiponectin concentration is associated 
with increased insulin resistance, whereas high adiponectin concentration 
indicates improved insulin sensitivity. Several studies report a benefi cial 
eff ect of vitamin E supplementation on insulin sensitivity. We sought 
to investigate maternal and cord blood adiponectin concentrations at 
delivery in pregnant women who receive vitamin E supplementation 
compared with placebo.
Methods: Secondary analysis of a randomized control trial of vitamin C 
and E supplementation to prevent preeclampsia in nulliparous low-risk 
women. Plasma samples of the participants at the time of randomization 
and delivery and neonatal cord blood samples were analyzed by a specifi c 
enzyme-like immunosorbent assay for adiponectin concentration, which 
was compared between placebo and vitamin supplementation groups. 
Multivariable analysis adjusted for baseline maternal adiponectin 
concentration, pre-pregnancy BMI, race, tobacco use, baby sex, and 
birthweight.
Results: 198 maternal and matching cord blood samples were analyzed. 
Maternal and neonatal characteristics were similar between treatment 
groups, with the exception of race. White race was more common in the 
placebo compared with the vitamin supplemented group (80% vs 66.3%, 
p = 0.02). In bivariable analysis, maternal delivery adiponectin was higher 
in the vitamin supplement compared with the placebo group (29.6 μg/mL 
vs 27.5 μg/mL, p = 0.03). Cord blood adiponectin concentrations were 
similar between the vitamin supplement and placebo groups (26.7 μg/
mL vs 27.4 μg/mL, p = 0.47). After controlling for covariates, there was 
a signifi cant interaction between treatment group and maternal baseline 
adiponectin (p=0.022) on the maternal delivery adiponectin concentration. 
For baseline adiponectin concentrations in tertiles 2 and 3, vitamin 
supplementation was associated with higher maternal delivery adiponectin 
concentration (Figure 1). An interaction was also signifi cant for the cord 
blood adiponectin concentration (p = 0.006). For baseline adiponectin 
concentration in tertile 3, vitamin supplementation was associated with 
higher cord blood adiponectin concentration (Figure 1).
Conclusion: Maternal Vitamin E supplementation is associated with 
higher maternal and cord blood adiponectin concentrations at time of 
delivery among those with the highest maternal baseline adiponectin.

F-053
TOLAC Morbidity as a Function of VBAC Predicted Success and 
Labor Onset. Hayley Pierce†, Frank B. Williams†, Michael DeSarno∗, 
Carole McBride∗, Kelley McLean∗. University of Vermont Medical 
Center, Burlington, VT, United States.
Introduction: The Maternal Fetal Medicine Units Vaginal Birth After 
Cesarean (VBAC) Admission Calculator is a validated tool for counseling 
patients considering trial of labor after cesarean (TOLAC), which 
incorporates late pregnancy characteristics that build upon the Antepartum 
VBAC calculator. We aim to evaluate how Admission VBAC (AVBAC) 
scores relate to risk of maternal morbidity (MM) and/or neonatal morbidity 
(NM) among women electing a TOLAC on admission to our labor and 
delivery unit.
Methods: This is a retrospective cohort study of 368 patients who 
attempted TOLAC between January 2016 and June 2019. Singleton, 
cephalic deliveries with no contraindication to TOLAC were included. 
Morbidity was defi ned using previously reported composites. AVBAC 
scores were calculated through chart review. MM and/or NM was assessed 
in the overall group, and based on spontaneous (n=227) or induced 
(n=141) labor onset. Univariate and multivariate logistic regression 
analyses including AVBAC score and maternal characteristics associated 
with morbidity were generated for all patients attempting TOLAC. A 
receiver operate characteristic (ROC) curve was generated to determine 
the cutoff  VBAC threshold for prediction of maternal, neonatal and 
combined morbidity.
Results: Mean predicted VBAC success of all patients attempting 
TOLAC was 66%, while observed rate of vaginal delivery was 70%. 
Lower mean AVBAC scores for patients undergoing induction compared 
to spontaneous labor (60% vs 81%, p<0.0001) were attributable to higher 
mean BMI, rates of hypertensive disease and diabetes, and induction 
status. No diff erences were observed in maternal age, gravidity, parity, 
EGA at delivery, race, history of vaginal delivery or prior VBAC. 
Induction was associated with higher rate of repeat cesarean compared 
to spontaneous labor (40% vs 25%, p=0.003). Repeat cesarean deliveries 
were due to intrapartum complications (n=58; 52%) and arrest disorders 
(n=53; 48%). MM was observed in 6.8%, NM in 8.3% and combined 
morbidity in 11.8% of all TOLAC attempts. Induced were more likely 
than spontaneous labors to have both MM (10%+0.3 vs 4.6%+0.2; p=.05), 
NM (12%+0.3 vs 5.9%+0.2; p=.04) and combined morbidity (18%+0.4 
vs 9.7%+0.3; p=.02). In univariate and multivariate analyses, AVBAC 
score was predictive of both MM and NM in all patients who underwent 
TOLAC. The ROC curve for total MM by AVBAC score showed an AUC 
of 0.71 with a cutoff  score of 65% (63% sensitive, 72% specifi c). The 
ROC curve for total NM by AVBAC score showed an AUC of 0.64 with 
a cutoff  score of 46% (32% sensitive, 91% specifi c).
Conclusion: AVBAC score was predictive of both MM and NM. Low 
AVBAC scores were correlated with increased risk of adverse maternal 
and neonatal outcomes. We are better able to predict MM than NM. 
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These fi ndings can inform conversations between providers and women 
considering TOLAC at the time of admission, especially those considering 
induction.

F-054
The Association Between Late Preterm Preeclampsia and 
Respiratory Morbidity. Cynthia Gyamfi -Bannerman, Whitney 
Booker, Alexander M Friedman∗. Columbia University MC, New York, 
NY, United States.
Introduction: Preeclampsia may be associated with respiratory morbidity 
in early preterm infants, via a similar anti-angiogenic mechanism that 
prevents complete vascularization in both the fetal lung and human 
placenta. However, this relationship has not been shown in late preterm 
pregnancies, where preeclampsia is more common. We assessed whether 
late preterm hypertension is associated with neonatal respiratory 
morbidity.
Methods: Secondary analysis of a randomized, controlled trial of 
antenatal corticosteroids (ACS) for women at risk for late preterm birth. 
Women with non-anomalous singleton gestations were included. We 
excluded those lost to follow-up or with missing primary outcome data. 
Women were divided into 3 exposure groups: no hypertension (HTN), 
gestational HTN (GHTN), and preeclampsia, defi ned as hypertension with 
proteinuria, inclusive of HELLP syndrome (PEC/HELLP). The primary 
outcome was a composite of neonatal respiratory morbidity (CRM), 
including CPAP or high fl ow nasal cannula for ≥2 hours, supplemental 
oxygen with a fraction of inspired oxygen of ≥30% for ≥4 hours, ECMO 
or mechanical ventilation. Secondary outcomes included a composite 
of more severe respiratory morbidity (MRM) and respiratory distress 
syndrome. Bivariable comparisons were compared by exposure groups. 
We fi t logistic regression models to isolate independent risk factors for 
our respiratory outcomes.
Results: Of 2795 included women, 1930 (69.1%) had no HTN, 164 (5.9%) 
had GHTN, and 710 (25.1%) had PEC/HELLP. Compared to women 
without hypertension, women with GHTN and PEC/HELLP were more 
likely to be older, nulliparous, or have a greater BMI. They were less 
likely to be Asian or smoke. Gestational age at delivery was signifi cantly 
earlier in the PEC/GHTN group (35 6/7 ± 6/7 wks) compared with no 
HTN (36 2/7 ± 1 2/7 wks) or GHTN (36 2/7 ± 1 1/7 wks, p<0.001). CRM 
was more common in neonates of women with PEC/HELLP compared 
with GHTN or no HTN (Table). Similarly, MRM was more common 
in women with PEC/HELLP compared with the other 2 groups. After 
adjusting for confounders, CRM and MRM were signifi cantly more 
common in women with PEC/HELLP compared with GHTN or no HTN 
(Table). ACS administration mitigated this risk (OR 0.66, 95% CI 0.51, 
0.86). RDS was not diff erent between groups in bivariable or adjusted 
analyses. Sensitivity analyses in the PEC group showed stronger by 
severity of PEC or HELLP.
Conclusion: Preeclampsia is an independent risk factor for respiratory 
morbidity in late preterm infants, but it is not associated with RDS. 
Administration of ACS mitigates this risk.

F-055
Neonatal Blood Pressure Before and After Delayed Umbilical Cord 
Clamping. Claudio Vittorio Schenone Giugni†, Pedro S Argoti†, 
Patricia Goedecke∗, Giancarlo Mari∗. University of Tennessee Health 
Science Center, Memphis, TN, United States.
Introduction: Previous studies have described reference blood pressure 
(BP) values as early as 1 minute following umbilical cord clamping 
(UCC) to guide clinical management. However, to our knowledge, no 
previous studies have assessed this parameter before delayed UCC and 
its relationship with those measured after delayed UCC.
Methods: Prospective observational single-center study of term infants 
born vaginally at term (37-41 6/7 weeks) from uncomplicated pregnancies, 
who underwent delayed UCC, April - July 2019. Systolic, diastolic and 
mean arterial blood pressures (SBP, DBP, MAP) were estimated non-
invasively using an oscillometric device at bedside while in supine position 
before delayed UCC (within 60 seconds) as well as at 30 minutes and at 24 
hours. Median, minimum and maximum for BPs were obtained. Repeated 
measures ANOVA and Tukey post hoc analyses were used to compare BP 
measurements over time. SAS version 9.4 was used for statistical analysis. 
A p-value of < 0.05 was considered signifi cant.
Results: A total of 29 patients were included. Median SBP, DBP and 
MAP before UCC were 100 (range: 49-130), 54 (31-90) and 70 (31-102) 
mmHg, respectively. Box-plots of BP measurements are shown in Figure 1. 

Conclusion: We describe novel values of BP before delayed UCC in 
healthy term infants following vaginal delivery. Data suggests that 
following vaginal delivery, neonates are born with high blood pressures 
that decrease within the fi rst 30 minutes after UCC and remains unchanged 
at 24 hours. BP values after UCC obtained in our study are similar to those 
found by previous authors. Larger studies are needed to corroborate our 
fi ndings and assess the potential to use blood pressures before UCC to 
guide clinical management.

F-056
The Utility of Ultrasound Parameters in the Diagnosis of Maternal 
Diabetes. Christine E Kim,1 Svena D Julien,2 Donna M Neale,2

Yolanda A Burke,3 Abimbola Aina-Mumuney∗.2 1River Hill High 
School, Clarksville, MD, United States; 2Johns Hopkins University 
School of Medicine, Baltimore, MD, United States; 3Howard County 
General Hospital, Columbia, MD, United States.
Introduction: Gestational diabetes (GDM) aff ects 6% of pregnancies 
and its prevalence is rising. Despite this, the best screening/diagnostic 
test(s) and timing of their administration to identify GDM are constantly 
being debated. Clinically, depending on lab cutoff  values used, 10-20% 
of women with GDM go undiagnosed. This study evaluates the utility of 
specifi c ultrasound (US) parameters as a prompt for evaluation for GDM.
Methods: Through US database query from 2010-2018, we identifi ed 
studies with a large fetal abdomen [defi ned as either > 95th percentile 
or measuring 2 or more weeks ahead of head circumference (HC)] or 
polyhydramnios (> 25 cm or maximum vertical pocket > 8 cm). Excluded 
were anomalous/aneuploid fetuses, known diagnoses of pregestational 
or GDM, and women without a subsequent investigation for diabetes. 
Cases were diagnosed with GDM subsequent to their sonogram having 
one of the stated fi ndings while controls tested negative for GDM. Chi 
square analysis was used to analyze categorical variables and individual 
t-test was used for continuous variables. Logistic regression was applied 
to identify confounders that impact these associations.
Results: 688 women met criteria for analysis; only 92 of these (13.4%) 
presented with the indication of “size greater than dates”. 240 women 
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(34.9%) were diagnosed with GDM after their US exhibited one of the 
selected findings. Table 1 shows the association of US parameters with 
GDM. After logistic regression incorporating maternal race, multiparity, 
maternal age, GDM in a prior pregnancy, and the US parameters, the 
following remained significantly associated with a subsequent diagnosis of 
GDM: race (black or Hispanic), age, GDM in a prior pregnancy, abdominal 
circumference (AC) > 95th percentile, AC measuring 2 or more weeks 
ahead of HC, and polyhydramnios. Birth weight and gestational age at 
delivery were not different between groups. Only fetal AC 2 or more weeks 
ahead of HC was significantly associated with neonatal hypoglycemia.

Conclusion: Ultrasound appears useful in the diagnosis of GDM even in 
women who previously passed routine glucose screening in pregnancy 
and clinically measure normal. Our findings would support the routine 
sonographic assessment of fetal growth in the third trimester and 
subsequent re-evaluation for GDM if indicated by specific ultrasound 
findings.

F-057
Uterine Conservation with Placenta Accreta Spectrum. Nicola C 
Perlman†, Michaela Farber, Jean Marie Carabuena, Daniela A Carusi∗. 
Brigham and Women’s Hospital, Boston, MA, United States.
Introduction: Though placenta accreta spectrum (PAS) is traditionally 
managed with hysterectomy, uterine conservation has been described. 
Placental retention is generally advocated to reduce the risk of immediate 
hemorrhage, though this places the patient at risk of delayed hemorrhage 
and infection. Here we describe a cohort of patients with planned uterine 
conservation utilizing intraoperative uterine artery embolization (UAE) 
with placental removal at time of delivery.
Methods: In this descriptive retrospective cohort study, patients with 
PAS suspected on antepartum imaging between 2004 and 2019 were 
identified. Those with intended conservative uterine management with 
intraoperative UAE were reviewed. Patient and delivery characteristics, 
intraoperative findings, and morbidities were abstracted from electronic 
charts. Categorical variables are given as rates while continuous variables 
are reported as median (range). Fisher exact and Wilcoxon tests were used 
to compare successful to unsuccessful conservation attempts.
Results: We identified 23 patients who met eligibility criteria between 
2004 and 2019 at a single, tertiary hospital. Patient characteristics are 
given in Table 1. Of the 61% who had a previous cesarean delivery (CD) 
the majority had only one prior. Only two had concern for placental 
invasion (increta), and 83% had a previa at the time of delivery. Morbidly 
adherent placenta was confirmed for 78% at delivery, and outcomes for 
these patients are shown in Table 2. 89% of the patients had the placenta 
completely removed and 83% had successful uterine conservation. These 
patients had lower estimated blood loss than those with hysterectomy 
(p=0.04), and had fewer units of blood cells transfused (p=0.03). Of 
the three unsuccessful conservation cases, one had increta and one had 
percreta on final pathology. There were no postpartum readmissions in the 
cohort, and only two postpartum complications - one wound breakdown 
and one smooth muscle infarct on postpartum hysteroscopic biopsy.

Conclusion: Of our 18 confirmed cases of PAS at CD, 83% underwent 
successful uterine conservation with planned intraoperative UAE. While 
none had a delayed hemorrhage, infection, or readmission, the majority 
of patients had a significant postpartum hemorrhage. Patients should be 
selected for less invasive pathology to the degree possible, and should 
be delivered at a specialized center for PAS care.

F-058
The Role of a Silver-Impregnated Antimicrobial Occlusive 
Dressing in Prevention of Cesarean Section Wound Complications. 
Jean R Goodman∗,1 Ann K Lal,1 Ramon Durazo-Arvizu,2 Sereen 
Nashif†,1 Lindsey A McAlarnen†,1 Sarah A Wagner,1 Thaddeus P 
Waters.1 1Loyola University Medical Center, Maywood, IL, United 
States; 2Stritch School of Medicine, Maywood, IL, United States.
Introduction: Surgical site infections (SSI) following cesarean delivery 
are a major cause of morbidity and hospital readmission postpartum. 
Although used regularly for wound care in burns and orthopedic surgeries, 
limited data are available regarding silver-impregnated dressings for 
obstetric wound care. The purpose of this study was to investigate the 
role of an adherent soft silicone anti-microbial occlusive foam silver-
impregnated dressing for reduction of SSI with primary low-transverse 
C-section (1°LTCS) delivery.
Methods: Women 18-45 years old admitted to labor and delivery or the 
antepartum unit undergoing a 1°LTCS were recruited. Exclusion criteria 
included repeat cesarean, vertical skin incision, intrapartum fever, and 
closure with staples. Consented participants delivered by scheduled or 
unscheduled 1°LTCS received the silver impregnated dressing for 7 
days. Those who declined to participate and were delivered by scheduled 
or unscheduled cesarean received a standard gauze with tape dressing 
and served as controls. Surgical prep and preoperative antibiotics were 
routinely administered per hospital policy. The primary aim was frequency 
of SSI (defined as a composite of wound disruption and/or infection 
occurring within six weeks postoperatively per CDC guidelines) using 
the study silver dressing. Secondary outcomes included pain and cosmesis 
score by validated tools (VAS and Stony Brook Scar Evaluations) at post-
op days 1,2,7, and 6 weeks. Based on a historical SSI rate of 10%, 185 
patients were determined needed to detect a 50% difference with Power 
of 0.8. Analysis between groups were made using Chi-square, Fishers 
Exact test, Student t test, logistic and Poisson regression as appropriate 
using STATA for analysis. P<0.05 considered significant.
Results: The study was conducted between July, 2017 and April of 
2019. 362 patients were consented for the silver dressing, with 190 
undergoing1°LTCS. 185 participants were included in the final analysis. 
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Of those who declined participation, 190 ultimately underwent 1°LTCS 
during the same time period. Cases and controls were similar in 
demographics, BMI, diabetes, labor and procedure length, and tobacco 
use. The overall SSI was 3.7%. Although a 50% reduction in SSI was 
observed in the silver dressing group (2.7% vs. 4.7%), this was not 
statistically signifi cant (p=0.08, OR 0.55 95% CI 0.18,167).
Conclusion: Among women undergoing 1°LTCS with subcuticular 
closure of a transverse incision, use of a silver-impregnated dressing 
reduced SSI by over 50% but was not statistically signifi cant.

F-059
Recent Trends in Maternal Mortality Rates by Race in the United 
States. Moti Gulersen,1 Amos Grunebaum,2 Eran Bornstein,2 Frank 
Chervenak∗.2 1Zucker School of Medicine at Hofstra/Northwell, 
Manhasset, NY, United States; 2Zucker School of Medicine at Hofstra/
Northwell, New York, NY, United States.
Introduction: The objective of this study was to evaluate recent trends 
in maternal mortality rates (MMR) by race in the United States from 
2003-2017.
Methods: This retrospective analysis utilized both United States Natality 
Live Birth and Underlying Cause of Death databases from the Center 
for Disease and Prevention for the years 2003-2017. Women aged 15-44 
were eligible for inclusion. Maternal mortality was determined based on 
International Classifi cation of Diseases 10th version codes as death due 
to pregnancy, childbirth and the puerperium. MMRs were calculated as 
ratios of maternal deaths per 100,000 live births and compared among 
diff erent maternal race groups, characterized as non-Hispanic whites 
(NHW), non-Hispanic blacks (NHB) and Hispanic women.
Results: The overall MMR increased by 2.2 fold from 12.4 (474/3,810,266) 
in 2003 to 27.2 (958/3,516,614) in 2017. MMRs increased diff erently 
among the races, with a 1.7-fold increase for NHB, 1.8-fold increase 
for Hispanics, and 2.7-fold increase for NHW (Figure 1). In the last fi ve 
years of the data (2013 to 2017), MMRs increased by 25.3% for Hispanics 
(15.1 to 18.9), 14.7% for non-Hispanic whites (20 to 22.9), and 5.6% for 
non-Hispanic blacks (52.1 to 55).
Conclusion: MMRs in the United States continue to increase across 
all races. While MMRs are highest in NHBs, their rates have actually 
increased the lowest compared to NHW and Hispanic women over the 
last 5 years.

F-060
Factors Associated with Mortality in Monochorionic Twins 
Aff ected by Selective Intrauterine Growth Restriction Undergoing 
Fetoscopic Laser Photocoagulation. Megan Lagueux,1 Lori Silveira,2

Bettina Cuneo,2 Henry Galan,2 Nicholas Behrendt,2 Ahmed Marwan,2

Kenneth Liechty,2 Michael Zaretsky.2 1Children’s Hospital Colorado, 
Aurora, CO, United States; 2University of Colorado School of 
Medicine, Aurora, CO, United States.
Introduction: Fetoscopic laser photocoagulation (FLP) has been used 
to treat monochorionic diamniotic twins who demonstrate complications 
of shared chorionicity, including selective intrauterine growth restriction 
(sIUGR), without meeting standard twin twin transfusion syndrome 
(TTTS) staging criteria. Our aim was to identify risk factors for mortality 
to refi ne criteria for intervention.

Methods: We performed a retrospective analysis of 277 subjects 
undergoing FLP between 2012 and May 2019. Forty six cases presented 
with sIUGR and amniotic fl uid discordance without meeting standard 
TTTS staging criteria. In our group, one twin (identifi ed donor) presented 
with a deepest vertical pocket (DVP ) >2cm or the second twin (identifi ed 
recipient) with a DVP <8 cm or a combination of the two. FLP was 
performed based on evidence of cardiomyopathy, abnormal Dopplers, 
isolated oligohydramnios or polyhydramnios, or a combination of 
these fi ndings (Table 1). We reviewed the association between Doppler 
characteristics, severity of growth restriction, and placental share with 
survival at time of delivery.
Results: Outcomes are summarized in Table 2. Demise of the sIUGR 
twin occurred in 12 cases (26.1%) and dual demise occurred in 10 
cases (21.7%). Univariate analysis showed abnormal umbilical artery 
(UA) Doppler fi ndings (OR: 13.3; 95% CI: 2.5-70.5; P=0.0024) and 
placental share (OR: 0.94; 95% CI: 0.89-0.99; P=0.04) were signifi cantly 
associated with demise of at least one twin. Only abnormal UA Doppler 
was signifi cant in the multivariate analysis (OR: 10.3; 95% CI: 1.8-57.7; 
P=0.0081).
Conclusion: UA Doppler abnormalities were signifi cantly associated with 
mortality. Placental share also appears to be a factor, with each incremental 
increase in placental share accounting for a 6% reduction in the likelihood 
of death of one or both twins. Our data provides information for clinicians 
to consider when deciding whether to proceed with intervention.
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F-061
Pregnant Women with Gestational Diabetes and Mood Disorders. 
Rachel K. Harrison†, Ashley Wong†, Alyssa Stiff†, Nora Miles†, 
Meredith Cruz, Anna Palatnik∗. Medical College of Wisconsin, 
Milwaukee, WI, United States.
Introduction: We sought to identify the impact of mood disorders on 
pregnancy outcomes in women with gestational diabetes mellitus (GDM).
Methods: This was a retrospective cohort study of women diagnosed 
with GDM between 2011 and 2019 at a single tertiary care center. Women 
were excluded if they had pre-pregnancy diabetes, multiple gestation, or 
fetal anomalies. Mood disorder was defined as depression and/or anxiety 
diagnosed either prior to pregnancy or during pregnancy, but not including 
postpartum. Maternal and perinatal outcomes were compared between 
women with GDM with and without a diagnosis of mood disorder using 
univariate and multivariate analyses.
Results: A total of 644 women met inclusion criteria. Women with a 
history of mood disorder encompassed 21% of the population (134 
women). There were no differences between groups regarding maternal 
age, gestational age at diagnosis, or gestational age at delivery. Among 
women with a mood disorder, 44 (36.7%) were on medication for mood 
disorders. Women with mood disorders were more likely to be non-
Hispanic white, have public insurance, be multiparous, have higher body 
mass index (in early pregnancy), and have higher rates of tobacco use 
(Table 1). There were no differences in the rates of maternal outcomes 
including cesarean delivery, preeclampsia, or postpartum hemorrhage 
between groups (Table 2A). In contrast, infants of diabetic mothers with 
a diagnosis of mood disorder had higher rates of Apgar scores less than 7 
at 5-minutes and neonatal intensive care unit (NICU) admission, persisting 
after adjusting for confounders (aOR 2.77, 95% CI 1.26-6.12 and aOR 
3.72, 95% CI 1.40-9.85, respectively) (Table 2A). When evaluating 
women on medications for mood disorders, these findings persisted (aOR 
1.97, 95% CI 1.30-3.00 and aOR 2.23, 95% CI 1.26-3.95, respectively) 
(Table 2B).
Conclusion: Women with GDM and a mood disorder diagnosis had 
a higher risk for adverse neonatal outcomes compared to women with 
GDM without a mood disorder diagnosis. This association persisted 
among women with mood disorder who were taking mood stabilizing 
medications.

F-062
Intrapartum Cervical Change Rate is Fastest at the Earliest 
Gestational Ages. Stephanie Sun†, Carolyn Webster†, Catherine 
Vladutiu, Tracy Manuck∗. UNC-Chapel Hill, Chapel Hill, NC, United 
States.
Introduction: Expectations regarding labor progress drive management 
decisions for patients with threatened preterm labor (PTL), such as 
antenatal hospitalization and administration of steroids, magnesium, 
and tocolysis. Labor may progress more quickly at an earlier gestational 
age due to intrinsic cervical or uterine factors contributing to the early 
delivery, or due to the relatively smaller size of the preterm fetus. We 
sought to evaluate whether the intrapartum cervical change rate differs 
by delivery gestational age.
Methods: We conducted a cohort study using the NICHD Consortium 
on Safe Labor, which included women from 19 US hospitals, 2002-2008. 
We included nulliparous women with singleton, live, non-anomalous 
gestations, in spontaneous labor ≥ 23 weeks’ gestation, and with no 
contraindications to vaginal delivery. The cervical change rate (cm/
hour) was calculated by dividing the total cervical change (maximum 
dilation minus admission dilation) by the total time between these exams 
in hours. We assessed whether selected sociodemographic and obstetric 
management (e.g., augmentation) factors were associated with the cervical 
change rate using t-test. We used linear regression to model the association 
between the cervical change rate and delivery gestational age.
Results: 151,401 women met inclusion criteria; cohort characteristics are 
shown in Table 1. The mean body mass index was 24.2 ± 5.7 kg/m2, and 
median delivery gestational age was 39 (IQR 38-40) weeks. 13,805 (9.1%) 
delivered preterm <37 weeks’ gestation. An inverse relationship between 
the cervical change rate and delivery gestational age was observed (Figure 
1). In linear regression models, increasing GA at delivery was associated 
with a slower change rate; For every additional week of gestation, the 
cervical change rate decreased by 0.03 (Table 1).
Conclusion: Cervical change rates are fastest at the earliest gestational 
ages among nulliparas. Future studies should evaluate whether these 
differences in labor progress can be explained by intrinsic differences in 
gestational tissues to better understand the pathophysiology of prematurity.
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F-063
Obstetric and Neonatal Morbidity in Gestational Carrier 
Pregnancies: The Impact of Multifetal Gestation. Kate Swanson†,1

Michelle Debbink†,2 Joseph M Letourneau,2 Brett D Einerson∗.2

1University of California, San Francisco, San Francisco, CA, United 
States; 2University of Utah, Salt Lake City, UT, United States.
Introduction: Multifetal gestations are more frequent among gestational 
carrier (GC) pregnancies than non-GC IVF pregnancies. We aimed to 
evaluate the association between multifetal gestation and severe obstetric 
morbidity among GC pregnancies.
Methods: Cross-sectional study of state birth certifi cate data from GC 
pregnancies in Utah from 2009 - 2018. Excluded records were missing 
key data. Our primary outcome was a composite of severe obstetric 
morbidity/mortality; secondary outcomes included cesarean delivery 
(CD), gestational diabetes (GDM), hypertensive disorders of pregnancy, 
preterm birth (PTB), and a neonatal morbidity composite (see Table). 
Adjusted logistic regression was utilized to compare odds of these 
outcomes between GCs with and without multifetal gestation. Adjusted 
average marginal probabilities were computed, providing an estimate of 
the change in outcome attributable to multifetal gestation.

Results: 361 GC deliveries of 435 neonates occurred during the study 
period. Of these, 284 were singleton GC pregnancies, and 77 were 
multifetal (accounting for 151 neonates), a multifetal gestation rate of 
21.3%. Baseline demographic characteristics did not diff er between 
singleton and multifetal gestations. Multifetal gestations were not 
associated with higher rates of severe obstetric morbidity/mortality (Table 
1). In adjusted models, multifetal gestation was associated with increased 
odds of neonatal morbidity (aOR 7.31, 95%CI 3.79-14.10), PTB (aOR 
26.52, 95%CI 10.54 - 66.74), and CD (aOR 6.95, 95% CI 3.22 - 15.02) 
(Table 2). The predicted probabilities of neonatal morbidity, PTB, and 
CD were increased 36.8%, 40.3%, and 24.7%, respectively, due to 
multifetal gestation.
Conclusion: Rates of severe obstetric morbidity/mortality did not diff er 
between singleton and multifetal gestations among GCs. However, 
multifetal gestation is associated with signifi cant increases in odds of 
neonatal morbidity, CD, and PTB, and may account for 30-40% of these 
increased risks. This data may be useful when counseling GCs and 
intended parents.

F-064
Predictors of Positive Pregnancy Outcomes in African American 
Females. Sbaa K Syeda†, Maria Andrikopoulou, Timothy Wen, 
Alexander Friedman, Cynthia Gyamfi -Bannerman∗. Columbia 
University Medical Center, New York, NY, United States.
Introduction: Many studies have documented the eff ect of race on adverse 
pregnancy outcomes but none have identifi ed predictors of good outcomes. 
African American (AA) women are at higher risk for preeclampsia, 
preterm birth, and postpartum hemorrhage. The aim of this study is to 
identify predictors of good pregnancy outcomes in AA women.
Methods: This is a case-control study using data from a prospective 
cohort study of women with a prior uterine scar. AA nulliparous women 
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with a history of myomectomy were included in our study. Women with 
multiple gestation were excluded. A good perinatal outcome was defined as 
women who did not develop a composite of adverse outcomes, including 
preeclampsia, preterm birth, and postpartum hemorrhage. Cases were 
defined as those who developed the composite, while controls did not. 
We fit a multivariable logistic regression model to assess the contribution 
of each baseline variable to a good perinatal outcome.
Results: A total of 4,390 women were included in our study, of which 
1,614 (36.8%) developed the primary maternal composite and 2,776 
(63.2%) did not. Baseline demographic information and comorbidities 
were compared among cases and controls (Table 1). In a multivariable 
regression analysis, women with higher pre-delivery hemoglobin levels 
(OR 1.19, 95% CI 1.09-1.30) were more likely to have a good perinatal 
outcome (Table 2). Similarly, patients with a higher education level were 
more likely to have a good outcome; however, given the minor difference 
in mean between the two groups, this finding may not be clinically 
relevant. Conversely, patients with chronic hypertension (OR 0.26, 95% 
CI 0.12-0.56) and lack of insurance (OR 0.53, 95% CI 0.36-0.78) were 
more likely to develop the composite.
Conclusion: Higher pre-delivery hemoglobin levels are associated with 
positive maternal outcomes among nulliparous AA women. History 
of chronic hypertension and lack of insurance are associated with an 
increased risk for preeclampsia, postpartum hemorrhage and preterm 
birth. Access to insurance and avoidance of anemia are actionable items 
associated with good perinatal outcomes.

F-065
Retrospective Analysis of Uterine Artery Embolization in Cases 
of Placenta Increta or Percreta Undergoing Hysterectomy. Callie 
F Reeder†, Kendra R Sylvester-Armstrong†, Michael Lazarowicz, 
Lauren M Silva†, Elif E Gultekin-Elbir, Mehmet R Genc∗, UF PAS 
Team. University of Florida, Gainesville, FL, United States.
Introduction: Placenta accreta spectrum (PAS) encompasses abnormal 
placental invasion of various degrees, i.e. placenta accreta, placenta 
increta (PI) and percreta (PP). The standard treatment is cesarean delivery 
followed by hysterectomy. Maternal morbidity including blood loss 
increases with the depth of invasion. Uterine artery embolization (UAE) 
prior to hysterectomy to reduce blood loss has shown promising results, 
but data on the efficacy are scarce. Furthermore, these studies lumped all 
PAS cases together but did not exclusively report on the efficacy of UAE 
in those with deep invasion, i.e., PI and PP where the risk of blood loss 
is greatest. This study was performed to assess the efficacy and safety of 
AUE in those with PI/PP.
Methods: A retrospective cohort study was conducted on suspected and 
unsuspected cases of PAS from January 2013 and October 2019. Before 
April 2018, patients suspected of PP were offered UAE on a case-by-case 
basis by individual physicians. After this date, all patients were managed 
following a formal PAS management protocol which stipulated UAE if 
PP is suspected . The depth of invasion was confirmed by histopathology 
in all cases. Maternal outcomes including composite maternal morbidity, 
estimated blood loss (EBL), transfusion of blood products, rates of 
admission to intensive care unit (ICU), ventilator use in ICU and length 
of hospital stay after hysterectomy were compared in PI/PP cases who 
underwent UAE and who did not.
Results: Of the 84 patients managed at our institution, 11 (13%) was 
suspected of PP antenatally and therefore underwent UAE. In this group, 
9 (81%) had PI or PP confirmed by histopathology. The outcomes of these 
patients were compared to 23 patients with histologically confirmed PI or 
PP but who did not undergo UAE. The demographic characteristics and 
distribution of PI and PP cases were not significantly different between 
the UAE and no-UAE groups. Neither were there significant differences 
in any of the maternal outcomes except length of stay after hysterectomy 
which was longer in the UAE group . 
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Outcomes

UAE N=9 No UAE N= 23

Composite maternal morbidity 4 (44%) 10 (43%)

ICU admission 7 (78%) 10 (43%)

Ventilator use in ICU 3 (33%) 5 (22%)

EBL (ml)* 1700 (600-2000) 2000 (1200-2500)

Blood transfusion 5 (56%) 14 (61%)

Packed Red blood cells (units)* 2 (0-5) 2 (0-4)

Fresh frozen plasma (units)* 0 (0-4) 0 (0-2)

Platelets (units)* 0 (0-1) 0

Hospital stay (days)* 11 (8-16)# 6 (4-8)#
 

*median (lower and upper quartiles); #p<.05
One UAE case (9%) was complicated with bilateral femoral thrombosis 
resulting in lower extremity ischemia and requiring urgent thrombectomy.
Conclusion: UAE did not improve maternal outcomes in pregnancies 
complicated by PI or PP but lead to additional morbidity and associated 
with longer hospital stay.

F-066
Maternal Dietary Intervention (DINT) in Pregnant Obese (MO) 
Rats Prevents Liver Fat Accumulation and Adverse Metabolic 
Outcomes in Male Offspring (F1). Consuelo Lomas-Soria†,1,2 Carlos 
A Ibañez-Chávez†,1 Peter W Nathanielsz∗,3 Elena Zambrano∗.1 
1Instituto Nacional de Ciencias Médicas y Nutrición SZ, Mexico, 
Mexico; 2CONACyT, Instituto Nacional de Ciencias Médicas y 
Nutrición SZ, Mexico, Mexico; 3University of Wyoming, Laramie, WY, 
United States.
Introduction: Clinical, epidemiological and animal studies show that 
MO predisposes F1 to metabolic disorders and fatty liver in adult life, 
through several mechanisms. To evaluate the mechanisms involved and 
develop preventions and therapies, maternal intervention strategies in 
critical developmental windows are needed. We hypothesized that dietary 
intervention (DINT) by transferring MO rats back to normal chow one 
month before pregnancy would prevent adverse F1 male outcomes.
Methods: Female Wistar rats ate either control (C) or obesogenic diet 
(MO) from weaning through lactation. Half of MO group changed to C 
diet one month before pregnancy and until the end of lactation (DINT). C 
and MOF1 males were weaned onto C diet. At postnatal day (PND) 110 , 
serum and liver were collected to evaluate biochemical parameters, liver: 
triglycerides (TG), fat content, H&E histology, and immunohistochemistry 
(IHC) to quantify protein product. F1 liver differentially expressed genes 
(DEG) were measured by RNA-seq. Data M ± SEM, one-way ANOVA. 
P set <0.05; RNAseq, M ± EE Log2 of each gene (DINT vs MO), T-test
Results: MOF1 increased total fat, TG and insulin vs C. These changes 
were prevented by DINT. Liver weight, % of total fat and hepatic TG were 
higher in MO vs. C and DINT. RNA-seq analysis shows 35% down- and 
65% up-regulted genes (DINT vs MO). KEGG pathway changes related 
to DINT occurred in biosynthesis of unsaturated fatty acids, elongation 
and degradation of fatty acids. Expression of Perilipin 2 (Plin2) and 
fibroblast growth factor 21 (Fgf21) decreased in DINT vs MO. mRNA 
and protein carnitine palmitoyltransferase 1C (CPT1c) increased in DINT 
vs MO, a sign of improvement of mitochondrial fatty acid uptake and 
energy production.
Conclusion: We have shown that MO programs F1 liver fat accumulation, 
changes in hepatic gene expression levels, which leads to a negative impact 
on metabolism (PMID:29972240). DINT prevents these outcomes, mainly 
through pathways associated with insulin resistance, lipid metabolism 
and improvement of mitochondrial function. Newton RCUK-CONACyT 
(FONCICYT/49/2016).

F-067
Inhibition of MLL1 and HDAC Activity Reverses Reprogrammed 
Inflammatory Components Induced by Developmental Exposure to 
an Endocrine Disruptor (Diethylstilbesterol) in Myometrial Stem 
Cells. Mohamed Ali†,1,2 Hoda ElKafas†,1,3 Nahed Ismail∗,1 Ayman Al-
Hendy∗,1 Qiwei Yang∗.1 1University of Illinois at Chicago, Chicago, 
IL, United States; 2Ain Shams University, Cairo, Egypt; 3National 
Organization for Drug Control and Research, Cairo, Egypt.
Introduction: Inflammation is linked to development of many 
diseases including tumorigenesis. Previously, we showed that adverse 
developmental environmental exposures to endocrine disruptor 
diethylstilbesterol (DES) epigenetically program myometrial stem cell 
(MMSCs) towards a pro-inflammatory profile and thus create a chronic 
inflammatory milieu in myometrium (MM), eventually leading to uterine 
fibroid (UF) development. However, the mechanism responsible for 
initiation of this persistent (DES)-induced epigenetic alteration is unknown
Methods: Female newborn Tsc2-mutant Eker rats were treated S.C. with 
vehicle (VEH) or 10 µg/kg of DES, on postnatal days 10-12(key period 
of uterine development). SCs were isolated from MM tissue (N=5/group) 
using Stro-1 and CD44 surface markers at adult age (5 months). Whole 
genome RNA-sequencing and ChIP-sequencing (with anti-H3K4me3 
antibody) were performed in DES- and VEH-MMSCs. qRT-PCR was 
performed to confirm the differential gene expression. knockdown (KD) 
of Tasp1 enzyme responsible for activation of MLL1 and thus methylation 
of H3K4 was performed using 3 lentiviral particles. DES-MMSCs were 
treated with histone decetylase (HDAC) inhibitor HDACiVIII at 2.5-5 
µg/ml for 24&48 hr. Differentiated MM cells were exposed to secretome 
from VEH/DES-MMSCs. Western blot analysis was performed
Results: Our previous RNA-seq data showed that 28.3% of inflammatory 
responsive genes (IRGs) were upregulated in DES- vs VEH-MMSCs 
including key cytokine genes that contribute to recruitment of macrophage 
as Ccl2, Ccl7, lpar1 and pdpn. By ChIP-seq, we identified 66 of 123 IRGs 
with greater enrichment of H3K4me3 at their promoters in DES- vs VEH-
MMSCs. the higher expression of IRGs was positively correlated with 
the elevated H3K4me3 mark (p<0.05). In this study, using qPCR, several 
cytokines including interlukins (ILs) 1a, 1b, 6, 17 and TNF-α showed 
significant upregulation in DES- vs VEH-MMSCs. (p<0.05). DES-
MMSCs secretome significantly increased expression of aforementioned 
ILs and reporgrammed IRGs in the surrounding differentiated MM cells 
(p<0.05). HDACi significantly reversed the expression of reporgrammed 
genes Ccl2, Ccl-7, lpar1 and pdpn while increasing the protein expression 
of IL-1 receptor antagonist by qPCR and WB respectively. TASP1 KD 
resulted in similar effects of HDACi treatment.
Conclusion: These data suggest that developmental exposure to DES 
alters the inflammatory microenvironment in the MM and increases the 
risk of adult onset of UFs by reprogramming pro-inflammatory genes in 
MMSCs. Intervention by HDACi and TASP1 KD are capable of reversing 
the DES-induced activated pro-inflammatory pathways in MMSCs.
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F-068
Maternal Food Restriction Programs Neonatal Cerebrovascular, 
Neurobehavioral and Glucocorticoid Responses to Mild Hypoxic-
Ischemic Injury. Naomi Franco†, Lara M Durrant, Coleen Doan, 
Alejandra Beltran†, William J Pearce∗. Loma Linda University, Loma 
Linda, CA, United States.
Introduction: Prenatal undernutrition alters adult cerebrovasculature. 
How these effects are manifested in the neonatal cerebral circulation, 
however, remain unstudied. This study explored the hypothesis that 
prenatal maternal food restriction (MFR) programs the neonatal 
cerebrovasculature and thereby alters vulnerability to mild hypoxic-
ischemic (HI) injury. This study also examined the corollary hypothesis 
that altered corticosteroids (CSs) help mediate the effects of MFR on the 
immature cerebrovasculature.
Methods: At day 10 of gestation, pair-fed Sprague-Dawley rats 
experienced 50% caloric restriction. Metyrapone (MET), a CS synthesis 
inhibitor, was given via drinking water from prenatal day 11 to term. To 
test cerebrovascular function, we employed a model of mild HI injury 
in P9 pups. These pups underwent unilateral carotid ligation or sham 
surgery, followed 24h later by 8% or 21% O2 for 90 min in a Bell jar. 
These procedures yielded 4 groups of MFR neonates: 1) Sham-Control; 2) 
Sham-MET; 3) HI-Control; 4) HI-MET. Plasma corticosterone (GC) levels 
were measured just before surgery, 2h after surgery, and at 2h and 24h after 
Bell jar exposure. Behavioral measures of the Negative Geotaxis Reflex, 
Open Field assessment, and the Righting Reflex also were collected 24h 
after Bell jar exposure. At this time point, middle cerebral arteries (MCA) 
were harvested for vessel myography studies that provided measurements 
of compliance and pressure-dependent contractility.
Results: In Control pups 2h after hypoxia, HI increased GC levels in 
females only. In MET pups 2h after hypoxia, HI had no significant effect 
on GC levels in either sex. MET increased passive diameters in both Sham 
and HI pups. In Control pups 24h after hypoxia, HI had no significant 
effects on contractility. In contrast in MET pups, HI significantly increased 
the magnitude of K+-induced decreases in diameter, possibly due to a 
parallel significant increase in myofilament Ca++ sensitivity. In Control 
pups 24h after hypoxia, HI had no significant effects on neurobehavior, 
but in MET pups, HI significantly worsened Negative Geotaxis times. In 
addition, relative to HI-Control pups, HI-MET pups exhibited worsened 
Negative Geotaxis times and Open Field Exploration. Statistical 
significance implies P< 0.05 (ANOVA).
Conclusion: In MFR neonates, mild HI increased GC levels only in 
females, but did not alter other endpoints significantly, implying successful 
neonatal adaptation to undernutrition. This adaptation appeared to require 
CSs, because MET reduction of CS levels produced detrimental changes 
in MCA structure and function, along with worsened neurobehavior. These 
results show that CSs are essential for homeostatic adaptation to mild HI, 
particularly in the immature cerebrovasculature.

F-069
Maternal Obesity is Associated with DNA Methylation Signatures 
in the Blood of Newborn Infants: Focus on Imprinted Genes. 
Aya Sasaki†,1,2 Kellie E Murphy,1,2 Patrick O McGowan,1 Stephen 
G Matthews∗.1,2 1University of Toronto, Toronto, ON, Canada; 
2Lunenfeld-Tanenbaum Research Institute, Sinai Health System, 
Toronto, ON, Canada.
Introduction: DNA methylation is dynamically modified during 
prenatal development. Maternal obesity has been linked to increased 
risk of cardiometabolic disorders in offspring, and in animal models 
these poor health outcomes have been associated with changes in the 
DNA methylome. It has been generally accepted that imprinted genes 
are protected from environmental effects. However, emerging evidence 
indicates that imprinted genes may also be impacted. We hypothesized 
that maternal obesity is associated with DNA methylation signatures at 
birth, in human infants and that imprinted genes are also affected.
Methods: Clinical information, including non self-reported BMI, was 
collected at the first prenatal visit. Using reduced representation bisulfite 
sequencing, epigenome-wide DNA methylation was measured in neonatal 
blood spots (n=20/group from obese and non-obese (BMI>30 and 
BMI18.5-24.9 respectively at ~12 weeks of pregnancy) mothers matched 

for age, parity and fetal sex) collected via heel prick 24 hours after birth 
at term, as part of routine neonatal medical screening. Using established 
bioinformatic approaches, we examined differentially methylated regions 
(DMRs).
Results: We identified specific DNA methylation signatures associated 
with maternal obesity in neonatal blood. Overall, 402 DMRs showed 
differential methylation of at least 5% (FDR<0.05), including 13 DMRs 
that were localized to imprinted genes. MEG8 was the most differentially 
imprinted gene, with a methylation difference of 13.2% between 
neonates from obese mothers compared to neonates from non-obese 
mothers. MEG8 is a maternally-expressed gene associated microvascular 
complications in diabetes.
Conclusion: This is the first study to examine non self-reported maternal 
BMI with methylome sequencing of neonatal blood. Maternal obesity 
was associated with specific DNA methylation signatures in neonatal 
blood. Unlike the majority of gene loci, DNA methylation at imprinted 
gene loci is thought to be largely protected from reprograming during 
embryogenesis. In contrast, our study indicates that DNA methylation 
at some imprinted gene loci may be susceptible to maternal obesity. 
These novel observations have implications for our understanding of 
prenatal programming and support further investigation of the functional 
implications of altered DNA methylation in imprinted genes.

F-070
Chronic Maternal Western Style Diet Exposure Triggers 
Hypoxemia and Liver Fibrosis in the Fetus that Persists 
Postnatally in Non-human Primates. Michael Nash†,1 Evgenia 
Dobrinskikh,1 Tyler Dean,2 Diana Takahashi,2 Paul Kievit,2 Jed 
Friedman,3 Stephanie Wesolowski∗.1 1University of Colorado Anschutz 
Medical Campus, Aurora, CO, United States; 2Oregon National 
Primate Research Center, Beaverton, OR, United States; 3University of 
Oklahoma Health Sciences Center, Oklahoma City, OK, United States.
Introduction: Pediatric non-alcoholic fatty liver disease (NAFLD) is a 
rising cause of chronic liver disease in obese youth. The progression from 
steatosis to nonalcoholic steatohepatitis is marked by excess collagen 
synthesis. We have established a non-human primate (NHP) model 
using chronic consumption of a western style diet (WSD) by mothers 
during pregnancy and lactation that results in hepatic steatosis in fetal 
offspring and persistent steatosis in 1 year old (1YO) offspring. However, 
the severity and development of fibrosis in this early pediatric NAFLD 
pathology is unknown. We hypothesized that maternal WSD exposure 
would trigger the early onset of hepatic fibrosis and that fibrosis would 
persist in 1YO offspring.
Methods: We used a NHP (Japanese macaque) model where mothers were 
fed a healthy control diet or a chronic WSD over 3-8 years. Offspring from 
their subsequent pregnancies were studied as fetuses at 0.65 gestation (n = 
15 CON, 13 WSD) or at 1YO after post-weaning consumption of a CON 
diet (n = 7 CON, 9 WSD). Hepatic collagen deposition (fibrosis) was 
measured using second harmonic generation (SHG) imaging and mean 
fibrillar collagen signal intensity was calculated in liver tissue sections. 
Fetal hepatic gene expression was measured by qPCR. Data were analyzed 
with t-test. Correlation analyses were performed to assess the relationships 
between fibrosis and gene expression with previously measured data for 
fetal hepatic steatosis and hypoxemia.
Results: Livers from WSD exposed fetuses had a 20 % increase in SHG 
signal intensity compared to CON fetal livers (P<0.05) demonstrating the 
early development of fibrosis. WSD fetuses also had increased hepatic 
expression of hypoxia target genes heme oxygenase (HMOX1) and 
VCAM1, a cell adhesion molecule. In fetuses, increased hepatic fibrosis 
was correlated with steatosis (r2 = 0.20, P<0.05), expression of HMOX1 
and the nutrient sensor PGC1A (r2 = 0.22 and 0.42, respectively, P<0.05), 
and fetal hypoxemia (umbilical venous blood pO2, r2 = 0.46, P<0.01). 
Interestingly, fetal hypoxemia was associated with the severity of insulin 
resistance in the WSD mother (r2 = 0.25, P<0.01). At 1YO, WSD offspring 
had a 20% increased SHG signal intensity compared to CON (P<0.05), 
demonstrating persistent fibrosis.
Conclusion: Our data demonstrate that maternal WSD exposure increases 
hypoxemia, hepatic fibrosis, and steatosis in the early 3rd trimester fetus 
that persists in 1YO offspring. Our results suggest that early stages of 
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pediatric fi brosis begin in utero and that fetal hypoxemia may be an 
important pathophysiological driving mechanism for the progression 
of NAFLD.

F-071
DNA Methylation and Gene Expression of Cord Blood and 
Placental Cytokines in Pregnancies Complicated by Maternal 
Obesity. Nicole Kurata†,1 Paula Benny†,1 Corina Lesseur†,2 Corrie 
Miller†,1 Melanie Maykin†,1 Jonathan Riel†,1 Kelly Yamasato,1 Dena 
Towner,1 Carmen Marsit,3 Jia Chen,2 Men-Jean Lee∗.1 1University 
of Hawaii John A. Burns School of Medicine, Honolulu, HI, United 
States; 2Icahn School of Medicine at Mount Sinai, New York, NY, 
United States; 3Emory University, Atlanta, GA, United States.
Introduction: Maternal obesity poses health risks to both mother and fetus 
during pregnancy. The purpose of this study was to investigate associations 
between maternal obesity and cord blood cytokines in a Native Hawaiian/
Pacifi c Islander (NHPI) cohort. Associations between maternal obesity 
and placental DNA methylation and gene expression of infl ammatory 
cytokines and their receptors in a mainland cohort were also investigated.
Methods: The Luminex platform was used to measure 14 cytokines 
(IFNα2, IL-10, IL-12(p40), IL-12(p70), IL-13, IL-1β, IL-4, IL-6, IL-8, 
IFNγ, IL-5, MCP-1, TNFα, and VEGF-A) in umbilical cord blood of 
infants born from 33 obese and 45 non-obese NHPI women. Placental 
DNA methylation and gene expression of cytokine and cytokine receptor 
genes were measured using the Infi nium MethylationEPIC array and 
RNAseq in samples from 42 obese and 149 non-obese women from the 
Rhode Island Child Health Study (RICHS). Cytokine data analysis was 
performed using xPONENT 3.1 data analysis software and student’s t-tests 
used to compare cytokine levels between obese and non-obese women. 
The relation between maternal obesity and gene expression or DNA 
methylation was assessed with linear models and robust linear models, 
respectively, adjusted for birth weight, gestational age, and infant sex.
Results: Among NHPI women, obese women had decreased fetal cord 
blood cytokine levels, including IFNα2, compared to non-obese women 
(Figure 1). Placentas from obese gravidas from the RICHS cohort 
demonstrated reduced methylation of IFNAR1 (cg00622702, P<0.01) 
with a corresponding increase in its gene expression (P<0.01; Figure 2).
Conclusion: The reduction of IFNα in cord blood of infants born to 
obese gravidas could result in a predisposition to obesity and metabolic 
dysregulation later in life. The increase in expression of its receptor in 
the placenta may represent a cellular response to low cytokine levels 
detected in the cord blood. Given the ethnic diff erences in both cohorts 
as well as the two diff erent tissue types, further investigation to map the 
infl ammatory signals from mother to placenta to fetus is warranted to 
elucidate the intergenerational eff ect of maternal obesity on the health 
trajectory of the off spring.

F-072
Benefi ts of Maternal Resveratrol (Res) Intervention on Adipose 
Tissue (AT) Hypertrophy Programmed by Maternal Obesity (MO) 
in Male Off spring (F1). Alejandra Hernández-Rojas†,1 Carlos A 
Ibañez-Chavez†,1 Consuelo Lomas-Soria†,1,2 Luis A Reyes-Castro†,1

Gimena Juárez-Pilares†,1 Nozomi Itani†,3 Peter W Nathanielsz∗,4

Paul D Taylor∗,3 Elena Zambrano∗.1 1Instituto Nacional de Ciencias 
Médicas y Nutrición SZ (INCMNSZ), Mexico City, Mexico; 
2CONACyT-INCMNSZ, Mexico City, Mexico; 3Division of Women & 
Children’s Health, King’s College London, London, United Kingdom; 
4University of Wyoming, Laramie, WY, United States.
Introduction: MO programs F1 adipocyte size (AS). AS distribution 
provides insights on AT metabolic changes and aids design of 
effi  cacious interventions to prevent adverse F1 outcomes. Res aff ects 
AT function. However, the role of maternal Res intake in pregnancy 
on F1 AS distribution is unknown. We hypothesized that maternal Res 
administration from before pregnancy through lactation in MO reduces 
AS and improves F1 male adipocyte function.
Methods: Female Wistar rats were weaned to chow (C) or high-fat diet 
(MO). One month before and in pregnancy and lactation half of each group 
received 20 mg/kg/day Res orally (Cres, MORes) and maintained on their 
respective diets. All F1 males were weaned to C diet. At 130 postnatal 
days F1 serum was collected to evaluate biochemical parameters and 
retroperitoneal fat fi xed to determine AS distribution by histology and 
frozen for mRNA adipogenic gene expression of Peroxisome proliferator-
activated receptor gamma (PPARγ), Lamin A/C (LMNA) and nuclear 
receptor co-repressor 1 (NCOR1) by RT-qPCR. Small and large adipocyte 
cut-off  points were defi ned by the 10th and 90th percentile of the gamma 
distribution of C as described in Front Physiol. 9:1571, 2018. M±SEM, 
One-way ANOVA, p<0.05 for groups not sharing a letter.
Results: MOF1 increased body weight, fat, adiposity index, triglycerides 
and leptin vs CF1. Res prevents these metabolic outcomes. Median AS 
increased in MOF1 vs. CF1 and MOResF1. MOF1 showed reduced 
small and increased large adipocytes proportions vs CF1. MOResF1 
increased small and decreased large adipocytes proportions vs MOF1, a 
change associated with a better metabolic profi le of AT. PPARγ, LMNA 
and NCOR1 expression decreased in MOF1 vs CF1 and increased in 
MOResF1 vs MOF1. CResF1 were similar to CF1.

Fig.1. Male F1 relative frequency histograms of A) C, B) CRes, C) MO 
and D) MORes; E) PPARγ, F) LMNA and G) NCOR1 gene expression.
Conclusion: MO programs F1 AS distribution and dysfunction in 
adipogenic genes in fat with alterations in lipid metabolism. MORes 
improves expression of key genes and is associated with reduced AS which 
has been shown to lead to better adipocyte function, lipid metabolism and 
lower leptin secretion. (FONCICYT/49/2016).
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F-073
Cell Fate Gene Expression is Initiated in Palmitic Acid-treated 
Mouse Preimplantation Embryos. Michele D. Calder†, Maisoon 
D. Yousif†, Robert Chen†, Zuleika C.L. Leung†, Shiyu Cui†, Samira 
Adus†, Dean H. Betts∗, Andrew J. Watson∗. Western University, 
London, ON, Canada.
Introduction: Obese reproductively aged women suffer from increased 
rates of infertility. In addition to high glucose, serum non-esterified fatty 
acid (NEFA) levels are elevated in obesity. Our studies are focussed on 
the effects of elevated NEFAs on preimplantation embryo development. 
Our previous studies showed that the saturated palmitic acid (PA) has 
negative effects on blastocyst development while the mono-unsaturated 
oleic acid (OA) could neutralize PA’s detrimental effects. We hypothesized 
that PA exposure may affect expression of cell fate markers such as 
CDX2 (trophectoderm) and OCT4 (inner cell mass) and OA may negate 
the effects of PA.
Methods: CD-1 mice were superovulated and mated with CD-1 males. 
Two-cell embryos were collected and placed into KSOMaa under low 
oxygen conditions. Mouse embryos were cultured with PA (100μM), OA 
(100μM), or combination of OA and PA (100μM+100μM) complexed 3:1 
with BSA, for approximately 48h. Controls received BSA only. Embryos 
were graded and fixed before staining for CDX2, OCT4 or YAP1. PA and 
control embryos were RNA extracted, reverse transcribed and used for 
real-time PCR to examine expression of cell fate markers.
Results: Transcript analysis revealed that PA decreased mRNA abundance 
of Cdx2 (P<0.001), Tead4 (P<0.012), but no change in Oct4 (P>0.90). 
PA treatment decreased blastocyst development and reduced cell number 
(P<0.05). Combined OA/PA treatment alleviated PA’s detrimental effects. 
PA alone reduced the number and % cells expressing OCT4 and CDX2 
(P<0.05) while combined PA/OA treatment partially restored these 
markers. YAP1 was localized to both nuclei and cytoplasm. In addition, 
some PA-treated embryos appeared to have binucleate cells, possibly a 
result of disruptions to the actin cytoskeleton or mitotic mechanisms.
Conclusion: PA treated embryos activate a typical cell fate program as 
both TE and ICM markers are expressed. Collectively our results suggest 
that not only is PA exposure detrimental to preimplantation development, 
but that the events controlling blastocyst cavitation are decoupled from 
those that control cell fate differentiation. This research is supported by 
the Canadian Institutes of Health Research (CIHR).

F-074
Maturation Differences in the Cerebral Vein of Galen from 
Offspring of Normal Pregnant and Experimental Preeclampsia 
Dams. Lindner Devon†, Miller Justin†, Whitaker Emmett†, Marilyn Jo 
Cipolla∗. University of Vermont, Burlington, VT, United States.
Introduction: Offspring from moms with preeclampsia (PE) have an 
increased risk of cardiovascular disease later in life, including stroke. 
However, the effect of PE on the cerebral circulation that promotes 
stroke risk in the offspring is largely unknown. Here we investigated 
cerebral venous function in offspring from normal pregnant (Preg) and 
experimental PE (ePE) dams at different postnatal ages. We hypothesized 
that cerebral veins from ePE dams would have vascular dysfunction that 
persists with maturation.
Methods: We evaluated basal tone and reactivity of isolated and 
pressurized Vein of Galen (VoG) from pups different ages of maturation 
(p16, p23, p30; n=5-9) from dams that were Preg vs. ePE; ePE was 
induced by high cholesterol diet for last 2 weeks of pregnancy. VoG was 
dissected immediately and studied pressurized at physiologic pressures. 
Reactivity of the veins was compared to the thromboxane agonist U46619 
(10-8-10-6 M), the SK/IK channel opener NS309 (10-8-10-6 M), the NOS 
inhibitor L-NAME (10-3 M), and the NO donor SNP (10-8-10-5 M) while 
continuously recording inner diameter (μm). Papaverine (10-3 M) and 
diltiazem (10-4 M) were given to obtain fully relaxed diameters. Pup 
crown-rump length and weights were also compared between groups.
Results: Pups from ePE dams had similar weights and length at p16 vs. 
Preg, but were significantly lighter at p23 and p30: 69±3g vs. 75±2g and 
113±3 vs. 122±3g; p<0.05, and shorter: 129±2 vs. 138±2 and 152±3 vs. 
163±2; p<0.05. All veins developed ~5-10 % basal tone that was not 
different between groups. Percent constriction to U46619 was significantly 

greater in VoG from ePE pups (Figure 1: % constriction at 10-5M for ePE 
vs. Preg at p23 was 61±2% vs. 25±11%p<0.01; and at p30 was 57±2% vs. 
27±10%; p< 0.01). All vessels dilated to NS309 demonstrating functional 
endothelial SK/IK channels that was not different between groups. 
L-NAME constriction was greatest in veins from ePE pups at p16 that 
diminished at p23 and p30: 10.5±3.7%, 2.5±1.0%, and 1.5±0.5%;p<0.05). 
Interestingly, SNP reactivity was decreased at p30 in ePE vs. Preg 
(53±12% vs. 82±3%; p< 0.05), suggesting loss of NO responsiveness.

Conclusion: Pups from ePE dams had growth restriction and cerebral 
venous dysfunction that was more pronounced with maturation, including 
increased constriction to thromboxane A2 and altered NO responsiveness. 
Although further studies are needed to determine the impact of these 
effects, how PE affects the cerebral circulation of offspring may prevent 
childhood and adult stroke.

F-075
Are There Sex-Specific Effects of Placental Gross Morphology 
on Early Childhood Growth of Term Newborns in a Low Risk 
Community Based Setting? Sylvia Dygulski,1,2 Hannah Bromberg,1,2 
Ruchit Shah,1,3 Michael Joyce,1 Mehrin Jan,1,2 Serena Chen,1,2 Christine 
Chen,1,2 Jillamika Pongsachai,1,2 Jennifer S Feng†,1,2,4 Joan Krickellas,1,2 
Sadia F Chowdhury†,1,2,4 Adwoa Nantwi,5 Beata Dygulska,2 Carolyn 
Salafia∗.1,3,2 1Placental Analytics, New Rochelle, NY, United States; 
2NYPBMH, Brooklyn, NY, United States; 3Institute for Basic Research, 
Staten Island, NY, United States; 4CUNY Hunter College, New York, 
NY, United States; 5New York University College of Global Public 
Health, New York, NY, United States.
Introduction: We have previously shown sex-specific effects of placental 
gross features on birth weight in the Collaborative Perinatal Project, a 
cohort of university-based births >50 years ago. We search to confirm these 
findings in a modern community-based cohort of low-risk term births.
Methods: A community hospital based sample with universal placental 
examination was searched for those births followed to at least age 2 years 
at our institution. Gross placental examination was performed according to 
a protocol that recorded trimmed placental weight (PW), major and minor 
disk axes, minimum and maximum disk thickness and cord eccentricity. 
Infant sex, and centiles for weight and length/height at birth and ages 1 
and 2 years were extracted from medical records. Gross measures and 
centiles of growth were both analyzed with nonparametric tests due to 
non-normal distributions.
Results: 1631 infants met inclusion criteria. Placental measures of 
disk thickness (minimum and variance), chorionic disk ellipsivity, and 
eccentricity of cord insertion relative to the mean chorionic surface radius 
were significantly reduced in males (p=0.02, p=0.003, p=0.01. p=0.02, 
respectively) compared to females. While PW and chorionic plate area 
(CPA) were significantly related to birth weight and length centiles in 
both sexes, disk thickness was related to birth centiles in females only 
(e.g., p=0.01 v. p=0.10). PW and CPA) showed effects on growth centiles 
at years 1 and 2 in both sexes (each p<0.01), while the effects of disk 
thickness in females did not persist to years 1 and 2.
Conclusion: Placental measures show significant relationships to weight 
and length centiles at birth, with disk thickness associated with growth 
only in female infants. The unique effect of disk thickness on female birth 
centiles was lost by age 1. Disk thickness represents the placental villous 
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arborization and parallels the nutrient exchange surface area available to 
the fetus. The different impacts of such villous branching on male and 
female fetal growth may contribute to differential fetal programming and 
account for divergent lifelong health risks.

F-076
Sex Dependent, Decreased Carnitine Palmitoyltransferase 1 
(CPT1) and Altered Profiling of Acylcarnitines (AC) are Involved 
in Programming of Hepatic Lipogenesis in Offspring (F1) of Obese 
Rats (MO) at 110 days(d) Age. Chao Qin†,1 Consuelo Lomas Soria†,2 
Guadalupe L Rodríguez-González∗,2 Elena Zambrano∗,2 Peter W 
Nathanielsz,3 Xianlin Han∗.1 1UT Health San Antonio, San Antonio, 
TX, United States; 2Instituto Nacional de Ciencias Médicas y Nutrición 
Salvador Zubirán, Mexico City, Mexico; 3University of Wyoming, 
Laramie, WY, United States.
Introduction: In our rat model of MO programming, at 110d life F1 of 
obese (MO) pregnant rats fed a 25% fat diet (MOF1) from the time they 
were weaned through their pregnancy and lactation show greater liver 
lipid and triglyceride (TG) accumulation than F1 of control rats fed 5% fat 
(CF1). Increases were greater in males than females (Rodríguez-González 
“Maternal obesity accelerates rat offspring metabolic aging in a sex 
dependent manner” 2019 In Press J. Physiol). Acylcarnitines (AC) are a 
family of lipids formed by esterification of fatty acids (FA) of different 
lengths and saturation with carnitine by the enzyme carnitine palmitoyl 
transferase (CPT1) found almost entirely in the outer mitochondrial 
membrane. AC transport FA into mitochondria to undergo β-oxidation. 
Decreased AC therefore leads to decreased lipid metabolism and increased 
lipid accumulation. We hypothesized that decreased CPT1 and AC play a 
role in programming increased hepatic lipogenesis in MOF1.
Methods: Livers were obtained following euthanasia from CF1 and 
MOF1 rats (6/sex and treatment) at 110d for RNASeq and CPT1 
immunohistochemical (IHC) protein quantification. We performed 
Kegg pathway analysis. Lipid molecular species including all fatty 
acylcarnitines were quantitatively analyzed using multi-dimensional mass 
spectrometry-based shotgun lipidomics. Results M ± SEM. Analysis by 
unpaired t-test.
Results: MOF1 male mRNA CPT1 decreased (CF1 1.0 ± 0.08, MOF1 
0.68 ± 0.1; P < 0.05) and fraction of section stain decreased ( CF1 54.2% 
+ 0.7, MOF1 46% ± 0.2 ( P <0.001) for CPT1 protein ). There was no 
difference in females in either mRNA or protein. Table 1 - Shows that 8 
of 21 liver AC measured and the sum of all AC was 30% lower in male 
MOF1 than CF1. No individual AC were decreased in females. Five genes 
in the β-oxidation pathway were down regulated.
Conclusion: 1. MOF1 mechanisms of FA transport into mitochondria 
are impaired by 110d. This will decrease FA metabolism and energy 
production; 2. Knowledge of the full spectrum of AC species provides 
important information on FA transport into mitochondria. 3. Marked sex 
differences occur in programming of the profile of programmed AC in 
MO F1.

Table 1. Eight individual male liver AC. nmol/mg protein; * p< 0.05.

AC type CF1 MOF1

14:1-OH 0.24 ± 0.02 0.14 ± 0.02*

16:0 5.76 ± 0.54 4.27 ± 0.31*

16:2-OH 0.18 ± 0.02 0.10 ± 0.03*

16:0-OH 0.41 ± 0.05 0.23 ± 0.05*

18:2 4.60 ± 0.47 3.07 ± 0.22*

18:0 8.13 ± 1.00 5.49 ± 0.32*

18:0-OH 0.20 ± 0.01 0.09 ± 0.01*

20:0 0.87 ± 0.13 0.42 ± 0.06*

Sum 42.5 ± 4.41 29.8 ± 1.44*
 

F-077
Early Childhood Growth After Term NICU Admission by 
Admission Diagnosis. Joan Krickellas,1,2 Sadia F Chowdhury†,1,2,3 
Adwoa Nantwi†,4 Sylvia Dygulski,1,2 Hannah Bromberg,1,2 Ruchit 
Shah,1,5 Michael Joyce,1 Mehrin Jan,1,2 Serena Chen,1,2 Christine 
Chen,1,2 Jillamika Pongasachai,1,2 Jennifer S Feng†,1,2,3 Beata 
Dygulska,2 Carolyn Salafia∗.1,2,5 1Placental Analytics, New Rochelle, 
NY, United States; 2NYPBMH, Brooklyn, NY, United States; 3CUNY 
Hunter College, New York, NY, United States; 4NYU CGPH, New York, 
NY, United States; 5Institute for Basic Research, Staten Island, NY, 
United States.
Introduction: Neonatal intensive care unit (NICU) admission marks 
potentially at-risk children for developmental programming. We explore 
patterns of early childhood growth after NICU admission in a low-risk 
community-based population with universal placental examination.
Methods: A community hospital based sample with universal placental 
examination was searched for those births delivered at a gestation of 
at least 37 completed weeks and followed to at least age 2 years at our 
institution. Gross placental examination was performed according to a 
protocol that recorded trimmed placental weight (PW), major and minor 
disk axes, minimum and maximum disk thickness and cord eccentricity. 
NICU admission and admission diagnoses were extracted from the medical 
record. Infant sex and centiles for weight and length/height at birth, age 
1, and age 2 were extracted from medical records. Gross measures and 
centiles of growth were both analyzed with nonparametric tests due to 
non-normal distributions.
Results: 1054 infants met inclusion criteria, 101 of whom were admitted 
to the NICU. There were no associations of birth weight, length or head 
circumference centiles, or centiles of growth at ages 1 or 2 years in this 
term population. This lack of association held within the NICU population 
when indications for NICU admission were considered, including neonatal 
hypoglycemia, abnormal fetal heart rate, hyperbilirubinemia, or newborn 
complications related to meconium exposure.
Conclusion: The data suggest that NICU admission of a term newborn 
does not correlate with longterm abnormalities of early childhood growth. 
Term infants admitted to our NICU show no evidence of significant 
reduction in birth weight or length centiles, which may reflect the nature 
of our community based hospital sample.

F-078
Specific Changes in 3rd Trimester Maternal Fatty Acids Correlate 
With Maternal % Body Fat, Cytokines, and Neonatal Adiposity. 
Stephanie Pierce,1 David Fields,1 Martin-Paul Agbaga,2 Ravindu 
Gunatilake,3 Jacob Friedman,1 Dean Myers∗.1 1Univ. of Oklahoma 
HSC, OKC, OK, United States; 2D. McGee Eye Inst., OKC, OK, United 
States; 3Valley Perinatal, Phoenix, AZ, United States.
Introduction: Long chain ω-3 fatty acids (ω-3 FA; e.g. docosahexaenoic 
acid [DHA] and docosapentaenoic acid [DPA]) exhibit potent anti-
inflammatory activity, while certain saturated fatty acids (SFA; e.g. 
14:0, 16:0, 18:0) exhibit pro-inflammatory activity. However, in human 
pregnancy the relationships of FAs to maternal systemic inflammation 
and maternal and newborn body composition are not well characterized. 
Erythrocyte membrane FAs (eFA) provide a stable index of dietary FA 
intake over time. In the present study, we address relationships between 
eFAs, plasma cytokines, % maternal fat (%MF), and % neonatal body 
fat (%NF).
Methods: Pregnant women (n=71), evenly distributed between body mass 
index classes, were recruited in the 1st trimester. %MF was estimated using 
air displacement plethysmography (ADP) during the 1st and 2nd trimesters. 
Maternal plasma cytokines (ELISA) and eFA (GC-MS/MS and GC-FID) 
were determined during the 3rd trimester. %NF was obtained by ADP for 
44 of the infants within 24-72 hours post-delivery. Relationships between 
variables were examined using Pearson’s r correlation.
Results: The maternal n-6/n-3 ratio was significantly increased in women 
with higher %MF (p=0.01), but was not associated with maternal cytokines 
nor with %NF (Table 1). ω-3 FAs were negatively associated with %MF 
(DHA p=0.008; DPA p=0.001) and IL-6 (DHA p=0.017; DPA p=0.006) 
and positively associated with adiponectin (DHA p=0.001; DPA p=0.002). 
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The sum of 14, 16, 18:0 SFA (ΣSFA) positively correlated with IL-6, 
%MF, and %NF (p=0.007, 0.026, and 0.02, respectively) and negatively 
correlated with adiponectin (p=0.003).
Conclusion: Specific pro-inflammatory maternal eSFAs were related to 
%MF and cytokines, suggesting that a Western-style diet is associated 
with increased maternal adiposity and inflammation. Since only ΣSFA 
correlated with %NF, maternal SFAs during gestation may play a role 
in mediating neonatal adiposity. Further investigation is warranted into 
mechanisms by which specific maternal SFAs may mediate neonatal 
adiposity.

Correlations between maternal erythrocyte fatty acids, maternal cytokines, 
%MF, and %NF.

r2 Pearson r p value

Ratio n-6/n-3 %MF 0.09 0.299 0.011*

%NF 0.0001 -0.01 0.9

IL-6 0.003 0.059 0.63

Adiponectin 0.171 -0.4132 0.0003*

DHA %MF 0.152 -0.39 0.008*

%NF 0.004 -0.06 0.65

IL-6 0.085 -0.292 0.017*

Adiponectin 0.2 0.443 0.001*

DPA %MF 0.141 -0.376 0.001*

%NF 0.76 -0.275 0.06

IL-6 0.11 -0.331 0.006*

Adiponectin 0.185 0.43 0.002*

Sum SFA %MF 0.085 0.271 0.026*

%NF 0.101 0.32 0.02*

IL-6 0.106 0.326 0.007*

Adiponectin 0.123 -0.350 0.003*

% MF % NF 0.084 0.291 0.05

IL-6 0.09 0.3 0.014*

Adiponectin 0.166 -0.407 0.0004*
 

F-079
Female Mice over-nourished Before Weaning Have Increased 
Insulin Levels but not Increased Beta Cell numbers at Two Years 
of Age. Kathleen Pennington,1 Simone Hernandez Ruano,1 Ryan 
Fleischmann,2 Chandra Yallampalli.1 1Baylor College of Medicine, 
Houston, TX, United States; 2USDA/ARS Children’s Nutrition Research 
Center, Houston, TX, United States.
Introduction: Poor nutrition during fetal and/or neonatal life increases 
the risk for obesity and diabetes in adulthood. These long-term effects 
may be exacerbated when there is a mismatch in the offsprings’ plane of 
nutrition in the transition between developmental stages. Previously we 
reported that a maternal low protein diet during gestation programmed 
glucose intolerance at one and two years of age, even when postnatal and 
adult nutrition were optimized. Our objective here was to further evaluate 
the effect of postnatal nutrition on the offspring pancreas and how these 
effects contribute to long term glucose homeostasis.
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 (overnourished, 
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 the CON diet. At 2 years of age body 
composition was measured by quantitative magnetic resonance, a fasting 
blood sample was drawn to measure serum insulin, and after euthanasia, 
the pancreas was collected for beta cell analysis.

Results: At two years of age, body weight and adiposity (fat % body 
weight) were higher in OV and CON than LP (P<0.01) offspring with 
no effect of maternal diet during gestation on either outcome (Gestation 
X Lactation, P=0.31 and 0.49, respectively). Offspring of GLP dams 
had fewer pancreatic beta cells (P<0.01) regardless of their postnatal 
plane of nutrition (Gestation X Lactation, P=0.59; Lactation, P = 0.76). 
Fasting serum insulin, however, was altered by pre- (P=0.01) and post-
natal nutrition (P=0.04). Insulin levels were lower in GLP offspring and 
all postnatal OV offspring had higher levels compared to other groups 
(p<0.05) regardless of maternal diet during gestation. Adiposity was 
positively correlated with insulin levels (P=0.038).
Conclusion: A maternal LP diet programmed reduced pancreatic beta 
cell numbers at two years of age, even when postnatal and adult nutrition 
were optimal. Postnatal overfeeding increased insulin levels at two years 
of age. Together these data indicate that beta cell capacity to produce and 
secrete insulin is altered by aggressive postnatal nutrition and may partially 
compensate for the effects of prenatal undernutrition on beta cell number. 
Funded by USDA/ARS 6250-51000-051(MLF).

F-080
Placental Histology of Acute and Chronic Inflammation in 
a Population Based Case Control Study of Autism. Jillamika 
Pongsachai,1 Mehrin Jan,1,2 Joan Krickellas,1,2 Sadia F Chowdhury†,1,2,3 
Adwoa Nantwi†,4 Sylvia Dygulski,1,2 Hannah Bromberg,1,2 Ruchit 
Shah,1,5 Michael Joyce,1 Jennifer S Feng†,1,2,3 Serena Chen,1,2 Beata 
Dygulska,2 Christine Chen,1,2 Carolyn Salafia∗.1,2,5 1Placental Analytics, 
New Rochelle, NY, United States; 2NYPBMH, Brooklyn, NY, United 
States; 3CUNY Hunter College, New York, NY, United States; 4NYU 
CGPH, New York, NY, United States; 5Institute of Basic Research, 
Staten Island, NY, United States.
Introduction: A smaller study in this unique population with universal 
placental examination suggested that specific patterns of placental acute 
and chronic inflammation carry significant odds of autism case status. We 
have tripled our autism case numbers and seek to confirm these findings.
Methods: A community hospital based sample with universal placental 
examination was searched for those births followed to at least age 2 years 
at our institution. Billing codes were searched for diagnoses related to 
autism spectrum disorder (ASD) among the patient population of the 
Department of Pediatrics Developmental Pediatrics group. At least 2 
diagnoses related to ASD as per Newschaffer et al were required to be 
considered an ASD case. Controls were selected from the next infant 
born of same gender, gestational age +/-2 weeks, and season of birth 
+/- 2 weeks. Maternal and fetal acute inflammation (MAIR, FAIR) was 
scored as 0-4 based on the number of affected sites (membranes, chorionic 
plate- maternal and umbilical cord and chorionic plate vessels-fetal) and 
semi-quantitative estimation of neutrophil infiltrate density. Chronic 
placental inflammation (CPI) was scored as “confined to basal plate and 
maternal-placental interface”, and “villous infiltrates/chronic villitis”, and 
subjectively scored as to extent of mononuclear lymphocyte infiltrate. 
Contingency tables considered p<0.05 significant.
Results: Placental coding was completed for 134 ASD cases and 418 
controls. Any MAIR was seen in 31 (23%) of ASD and 58 (13.9%) of 
controls, and in both membranes and chorionic plate in 8 (6%) and 18 
(4%) of controls (linear-by linear association p=0.06). 22 (16.4%) ASD 
cases and 52 (12.4%) controls had any FAIR. 10 (7%) ASD had both 
umbilical cord and chorionic plate vessel acute inflammation, compared 
to 20 (4.8%) of controls (p=0.16). (CPI was seen in the basal plate only 
in 13 (9.7%) of ASD cases and 16 (3.8%) of controls, and CPI involving 
at least two of chorionic plate, fetal stem and/or terminal villi in 14 (11%) 
of ASD and 39 (9%) of controls (overall p=0.009, with linear by linear 
association p=0.076)
Conclusion: These data suggest a dose response relationship of both 
MAIR and CPI with sporadic/population based ASD. Maternal immune 
activation of either form (acute or chronic) is associated with increased 
risk of ASD.
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F-081
Does Placental Acute or Chronic Inflammation Impact Placental 
Efficiency in Term Newborns in a Low Risk Community Setting? 
Sadia F Chowdhury†,1,2,3 Ruchit Shah,4,1 Michael Joyce†,1 Mehrin 
Jan,1,2 Serena Chen,1,2 Christine Chen,1,2 Jillamika Pongsachai,1,2 
Jennifer S Feng†,1,2,3 Joan Krickellas,1,2 Hannah Bromberg,1,2 Adwoa 
Nantwi†,5 Sylvia Dygulski,1,2 Beata Dygulska,2 Carolyn Salafia∗.1,2,4 
1Placental Analytics, New Rochelle, NY, United States; 2NYPBMH, 
Brooklyn, NY, United States; 3CUNY Hunter College, New York, NY, 
United States; 4Institute for Basic Research, Staten Island, NY, United 
States; 5NYU CGPH, New York, NY, United States.
Introduction: Placental acute or chronic inflammation is very commonly 
identified as subclinical even in low risk newborns. We explore whether 
placental inflammation impacts early childhood growth of term well 
newborns via effects on placental efficiency.
Methods: A university affiliated community hospital in an ethnically 
diverse urban setting instituted a protocol of universal placental 
examination between January 2010 and March 2015. Gross and histologic 
examinations were performed according to a standard protocol. Inclusion 
criteria were limited to term singleton liveborns who had follow up in 
resident or faculty pediatric practices to at least 2 years of age, and whose 
placentas had been fully evaluated. In 232 children, maternal and fetal 
acute inflammation was scored as 0-4 based on the number of affected sites 
(membranes, chorionic plate- maternal and umbilical cord and chorionic 
plate vessels-fetal) and semi-quantitative estimation of neutrophil infiltrate 
density. Chronic placental inflammation was scored as “confined to basal 
plate and maternal-placental interface”, and “villous infiltrates/chronic 
villitis”, and subjectively scored as to extent of mononuclear lymphocyte 
infiltrate. Analyses used nonparametric tests due to nonnormal distribution 
of growth variables.
Results: In this term population, no acute of chronic inflammatory 
pathology was associated with altered placental efficiency, whether 
calculated as a linear fetal placental weight ratio or as the nonlinear “beta”, 
that relates placental and birth weight by a power law. No differences 
were observed between sexes.
Conclusion: We have previously found associations with fetal acute and 
chronic placental inflammation and conditions such as autism; prenatal 
inflammatory exposures have also been linked to increased risk of obesity. 
The current data do not support a strong relationship of placental acute or 
chronic inflammation with placental efficiency which might be a pathway 
for abnormal metabolism that could predispose to obesity. Negative results 
may reflect the current small sample size, which precluded analysis of 
sex-specific effects or more quantitative differentiation among acute and 
chronic inflammatory infiltrates.

F-082
Lower Energy Intermediates in Skeletal Muscle From Late 
Gestation IUGR Fetal Sheep. Jane Stremming, Michael Armstrong, 
Nichole Reisdorph, Paul Rozance, Laura Brown. University of 
Colorado, Aurora, CO, United States.
Introduction: Fetuses with intrauterine growth restriction (IUGR) are 
born with lower skeletal muscle mass that persists postnatally and are 
at increased risk for development of adult onset metabolic diseases. 
Using a sheep model of placental insufficiency, we have shown lower 
uptake rates of amino acids by the hindlimb and reduced muscle protein 
synthesis rates in IUGR fetal sheep. Moreover, sarcolemmal Na+K+-
ATPase activity, which is necessary for amino acid transporter function, 
is lower in IUGR skeletal muscle and may contribute to lower hindlimb 
amino acid uptake. IUGR fetal sheep also demonstrate reduced glucose 
oxidation rates and increased skeletal muscle pyruvate concentrations, 
indicating decreased entry of pyruvate into the citric acid cycle (TCA) 
for oxidative phosphorylation. Thus, significant evidence supports 
limitations in ATP production to fuel skeletal muscle growth in the 
IUGR fetus. We hypothesize that IUGR fetal sheep have lower skeletal 
muscle concentrations of ATP and other energy intermediates compared 
to normally-growing control fetuses. 
Methods: Pregnant sheep were exposed to elevated ambient temperatures 
from 40 to 120 days gestation (dGA, term 147 dGA) to produce placental 
insufficiency and IUGR (n=13) and compared to normally-growing control 

fetuses (CON; n=8). Fetal biceps femoris muscle biopsies were obtained 
on ~135 dGA. Muscle was homogenized and metabolites were extracted 
using methanol. Concentrations of nucleotides and coenzymes, including 
ATP, ADP, AMP, GTP, GDP, GMP, NAD, and FAD, were quantitatively 
measured by LC/MS/MS. Values reported are means ± SEM.
Results: ATP and GTP concentrations were lower by 25% and 17%, 
respectively, in IUGR muscle compared to CON (ATP: CON 1657±59 
ng/mg vs IUGR 1250±99, P=0.007 and GTP: CON 65.5±2.1 ng/mg vs 
IUGR 54.5±3.0, P=0.018). Concentrations of ADP, AMP, GDP, and GMP 
were similar between CON and IUGR. NAD was lower by 37% (CON 
154.9±20.5 ng/mg vs IUGR 97.7±12.4 P=0.02) and FAD tended to be 
lower (CON 4.9±0.7 ng/mg vs IUGR 2.8±0.6, P=0.057) in IUGR muscle.
Conclusion: IUGR biceps femoris muscle has lower ATP, GTP, and NAD 
content compared to CON. Lower ATP concentrations could contribute 
to reduced in vivo Na+K+-ATPase activity and subsequently lower amino 
acid transporter activity and uptake of amino acids into the muscle. Given 
slower oxygen consumption and slower muscle growth rates in the IUGR 
fetus, we speculate that lower ATP production is the result of either reduced 
entry of substrates into TCA leading to reduced mitochondrial respiration, 
or intrinsic defects in oxidative phosphorylation.

F-083
The Impact of Maternal Diabetes on Fetal-Placental Size at Birth 
and Umbilical Cord Oxygen Values. Sheryl Choo†,1 Barbra de 
Vrijer,1 Hilary Brown,2 Larry Stitt,1 Timothy RH Regnault,1 Bryan S. 
Richardson.1 1Western University, London, ON, Canada; 2University of 
Toronto, London, ON, Canada.
Introduction: Studies of diabetic mothers show increased glucose to be 
causative for fetal macrosomia with enhanced placental growth and up-
regulation of glucose transporters. However, whether fetal oxygenation 
is increased through enhanced placental diffusion as seen in LGA 
infants from non-diabetic (ND) pregnancies (AJOG 2001;185:674-82), 
is unknown. We examined associations between maternal diabetes 
and newborn birth/placental weight ratios as measures of placental 
development, and umbilical vein and artery PO2 as measures of fetal 
oxygenation to test the hypothesis that these parameters will be altered in 
diabetic vs ND pregnancies with implications for regulatory mechanisms.
Methods: A tertiary hospital database was used to obtain maternal 
diabetes status, birth and placental weights, umbilical cord gases, and 
other pregnancy/labor-related information for all patients delivering at 
more than 34 completed weeks between Jan 1, 1990 and Jun 15, 2011 
(N=69,854). The effect of maternal diabetes on birth/placental weight 
ratios and umbilical cord PO2 values was examined controlling for 
pregnancy and labor covariates using ANCOVA. Data are presented as 
percentages and means ± SD, as applicable.
Results: There were 66,552 ND, 2,676 gestational-diabetic (GD), and 
626 overt diabetic mellitus (DM) patients available for study. Diabetic 
patients were older, had increased BMI, hypertension and preterm birth, 
and increased use of regional anesthesia and cesarean delivery (all 
p<.01). GD and DM patients had a stepwise increase in LGA infants at 
20.2% and 42.2% vs the NDs at 9.2% (all p<.01); and a decrease in the 
birth/placental weight ratio at 4.99±0.83 (p<.01) and 4.94±0.83 (p<.05) 
indicating disproportionally large placentas vs the NDs at 5.24±0.85. DM 
patients had lower umbilical vein PO2 at 25.4±7.1 vs the NDs at 27.5±6.7 
mmHg (p<.05) and lower umbilical artery PO2 at 14.6±5.7 vs the NDs at 
15.3±5.5 mmHg, although NS after adjusting for covariates, while GD 
values were little changed.
Conclusion: GD and DM patients had increased LGA infants and 
disproportionally large placentas consistent with enhancement of nutrient 
supply to the placenta leading to up-regulation in nutrient transport and 
thereby placental and fetal growth. While little changed in the GDs, 
umbilical vein and artery PO2 were decreased in DM infants, likely 
involving aberrant placental development with diffusional impairment 
of oxygen and increased utilization with the larger size in these infants, 
respectively. Accordingly, oxygen is unlikely to be a primary promotor 
for fetal growth in these pregnancies as it is in ND pregnancies, with a 
change in the balance of nutritional cues whereby oxygenation is lower, 
with implications for longer term development.
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F-084
Thyroid Hormone Dominates IGF1 Expression and Actions in 
Fetal Cardiomyocytes. Natasha N Chattergoon,1 Samantha Louey,1 
Sonnet Jonker,1 George Giraud,2,1 Kent L Thornburg∗.1 1Oregon Health 
and Science University, Portland, OR, United States; 2Portland VA 
Medical Center, Portland, OR, United States.
Introduction: The insulin-like growth factor 1 (IGF1) system is 
the dominant stimulant of fetal cardiomyocyte proliferation while 
triiodothyronine (T3) appears to drive maturation and growth suppression 
of the fetal cardiomyocytes as term approaches. We have shown a 
regulatory interaction of T3 and the IGF1 analog, long R3 IGF1 (LR3 
IGF1), in fetal sheep cardiomyocytes. In previous studies, the activation 
of the mitogen activated protein kinase pathway, along with the AKT/
PKB pathway is reduced in young fetal cardiomyocytes but elevated in 
older fetal cardiomyocytes. We hypothesize that T3 downregulates IGF1 
actions at the level of its own receptor (IGF1-receptor 1 (IGF-R1)) in 
the fetal sheep heart.
Methods: Four groups of fetal sheep (n=8/group) were studied between 
125-130 days gestational age (dGA, term ~145 days): 1) Vehicle control, 
2) T3 (T3, 54μg/d), 3) Long R3 IGF1 (IGF1, 715μg/d), 3) T3+IGFI 
(T3:54μg/d + IGFI:715μg/d). Fetal hemodynamics and blood chemistry 
were continuously monitored. At 130dGA, the fetal hearts were weighed 
and a section the left ventricle (LV) removed for tissue analysis. Data are 
mean ± SEM and analyzed using multiple sample corrected ANOVA.
Results: Fetal aortic pressure did not change in the experimental period but 
fetal heart rate increased in both IGF1 groups. Circulating glucose levels 
were reduced 50% in fetuses that received IGF1 alone but maintained at 
normal control levels in the T3+IGF1 group. Gene expression of IGF-R1 
was reduced in IGF1 (30%) and T3+IGF1 (50%) fetuses compared 
to controls. Thyroid receptor alpha1 was (TRα1) reduced 50% in the 
T3+IGF1 group. Cardiac IGF1 expression in T3 fetuses was double that 
of the IGF1 and T3+IGF1 groups. Cell cycle inhibitor, p21, more than 
doubled by T3 treatment and significantly increased in T3+IGF1 compared 
to IGF1 alone. Cell cycle promoter, cyclin D1, was reduced by 20% in 
T3 and T3+IGF1 compared to Vehicle and IGF1 groups.
Conclusion: 1) Our data suggest that while both T3 and IGF1 increase 
with gestation; T3 dominates IGF1’s effects and regulates the expression 
of IGF1 related genes and their actions at the myocyte level. 2) Reduced 
IGFR1 expression further impairs the IGF1-stimulated cardiomyocyte 
proliferation in the fetal heart. 3) The fetal heart is exquisitely sensitive 
to the loss of IGF1 stimulation with respect to maintaining proliferation 
despite reductions in TRα1.

F-085
Optimizing Trophoblast Retrieval and Isolation From the Cervix 
to Study Genetic Birth Defects. Souad Boussata, Angelique Kooper, 
Merel van Maarle, Gijs Afink, Eva Pajkrt, Esther Wortelboer, Marie 
van Dijk∗. Amsterdam University Medical Centers, Amsterdam, 
Netherlands.
Introduction: Although the clinical implementation of Non-Invasive 
Prenatal Diagnosis (NIPD) for single gene disorders is realized for de 
novo and paternal autosomal dominant conditions, it remains challenging 
to offer definitive diagnosis for autosomal recessive diseases complicated 
by the predominance of the maternal mutant allele in the cell-free DNA 
sample containing a low fetal fraction. A novel technique named TRIC 
(Trophoblast Retrieval and Isolation from the Cervix) has been developed 
by Wayne State University in Detroit and is based on the principle that fetal 
trophoblast-like cells are shed into the reproductive tract. By endocervical 
sampling with a routine Papanicolaou (Pap) smear, intact fetal cells can 
be collected as early as 5 weeks of gestation. Using this method the 
original study group obtained DNA from an average of 700 cells with a 
fetal DNA fraction/purity of 92.2 ± 6.5% providing 100% correct fetal 
haplotyping at single nucleotide resolution. Pap smears are considered safe 
in pregnancy, without a risk of miscarriage. However, TRIC replication 
has not yet been published by any other group nor has it been compared 
to the current gold standard, prenatal diagnosis by CVS (chorionic villus 
sampling), which has a 0.2-0.3% miscarriage rate.

Methods: In this study we asked women with a referral for CVS to 
participate. At the time of CVS (after 12 weeks of gestation) also a Pap 
smear was taken and TRIC performed.
Results: From the Pap smears we were able to successfully isolate 
trophoblast-like cells by immunomagnetic cell selection in expected 
amounts (~700 cells), and of high purity based on trophoblast-specific 
beta-hCG expression (see figure). The exact fetal DNA fraction of the 
isolated TRIC DNA was determined on the ForenSeq platform, and was 
comparable to the original study when performing the nuclear isolation 
as recommended. However, in our hands, performing nuclear isolation 
let to an amount of isolated DNA insufficient for subsequent standard 
genetic testing as done on CVS samples.
Conclusion: Before a non-inferiority study comparing diagnostic test 
results of CVS to test results of TRIC samples can be performed, the 
low amount of DNA must be solved. Successful completion of the non-
inferiority study will be a first step towards implementation of TRIC as a 
timely and minimal-invasive technique yielding a high fetal DNA fraction 
for the detection of fetal genetic disorders.

F-086
A Therapy to Prevent Neurodevelopmental Disabilities: Protection 
of Brain Cells by Sulforaphane. Zeenat Ladak†, Elizabeth Garcia, 
Edward Armstrong, Jenny Yoon, Sujata Persad∗, Jerome Yager∗. 
University of Alberta, Edmonton, AB, Canada.
Introduction: Perinatal brain injury results in neurodevelopmental 
disabilities (NDDs) including cerebral palsy, autism, and attention 
deficit disorder among others. Many factors can contribute to perinatal 
brain injury, one major factor being placental insufficiency which is the 
inadequate transportation of nutrients and oxygen to the fetus, causing 
a hypoxic-ischemic environment in-utero. Over 80% of perinatal brain 
injuries lead to NDD prior to birth. Therefore, preventive approaches are 
needed, as opposed to ‘rescue’ therapies which take place after the injury 
has already occurred. Sulforaphane (SFA), derived from cruciferous 
vegetables such as broccoli sprouts (BrSps), is a phase-II enzyme 
inducer that indirectly enhances the production of anti-oxidant enzymes. 
We previously showed a profound neuro-protective effect of BrSps, on 
newborn brain pathology and behavior when given as a dietary supplement 
to pregnant rats in our model of placental insufficiency, compared to 
control. The aim of this study is to explore how SFA affects different brain 
cell types and the dosing range of SFA for neuronal and glial protection 
and toxicity in normal and oxygen/glucose deprived (OGD) cell cultures.
Methods: OGD simulates in-vitro, the conditions of in-vivo HI. We 
developed a newborn rodent cell culture of primary cortical neuronal, 
astrocyte, and combined cell cultures (co-cultures). Cell culture purity 
is evaluated by presence of cell specific markers in Western blot and 
immunofluorescence (IF). Cultures are exposed to an OGD environment 
for different durations of time to achieve 50% cell death (LD50). Using 
the LD50, cultures are exposed to varying doses of SFA. Control cultures 
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are not exposed to OGD. Cell viability is assessed by a Live/Dead assay 
using IF/high content and cytotoxicity by Alamar blue. One Way ANOVA 
and Dunette’s Multiple Comparison are used for statistics.
Results: Primary cortical neuronal, astroglial, and co-cultures have been 
established. We determined the LD50 to be 2 hours for neurons, 4 hours 
for astrocytes, and 10 hours for co-cultures. At the previously determined 
LD50, SFA was protective at 2.5uM (p<0.05) in both neurons and co-
cultures, and at 5uM (p<0.001) in astrocytes. Significant toxicity of SFA 
in control cultures was seen at doses ≥100uM (p<0.01) for neurons, and 
≥50uM (p<0.05) for both astrocytes and co-cultures.
Conclusion: These findings suggest that SFA shows promise as a 
preventative agent for fetal ischemic brain injury and that dosing 
parameters are required for safety. Future studies include determining the 
safety and efficacy of SFA in a rat animal model of placental insufficiency.

F-087
Universal Third Trimester Ultrasonic Screening Using Fetal 
Macrosomia in the Prediction of Adverse Perinatal Outcome, a 
Systematic Review and Meta-analysis of Diagnostic Test Accuracy. 
Alexandros A. Moraitis,1 Norman Shreeve,1 Ulla Sovio,1 Brocklehurst 
Peter,2 Heazell EP Alexander,3 Thornton G Jim,4 Stephen C Robson,5 
Aris Papageorghiou,6 Gordon CS Smith∗.1 1University of Cambridge, 
Cambridge, United Kingdom; 2University of Birmingham, Birmingham, 
United Kingdom; 3University of Manchester, Manchester, United 
Kingdom; 4University of Notitngham, Nottingham, United Kingdom; 
5University of Newcastle, Newcastle, United Kingdom; 6University of 
Oxford, Oxford, United Kingdom.
Introduction: The objective of this study was to investigate the diagnostic 
effectiveness of universal ultrasonic fetal biometry in predicting the 
delivery of a macrosomic infant, shoulder dystocia and associated neonatal 
morbidity in low and mixed risk populations.
Methods: We conducted a predefined literature search in Medline, 
EMBASE and the Cochrane library from inception to August 2019. 
No language restrictions were applied. We included studies where the 
ultrasound was performed as part of universal screening and those that 
included low and mixed risk pregnancies. We excluded studies confined 
to high risk pregnancies only. We used the estimated fetal weight (EFW; 
multiple formulas and thresholds) and the abdominal circumference (AC) 
to define suspected large for gestational age (LGA). As adverse perinatal 
outcomes we included macrosomia (multiple thresholds), shoulder 
dystocia, and other markers of neonatal morbidity. The risk of bias was 
assessed using the QUADAS-2 tool. Meta-analysis was carried out using 
the hierarchical summary ROC and the bivariate logit-normal models.
Results: We identified 41 studies that met our inclusion criteria involving 
112,034 patients in total. The quality of the studies was variable and only 
two studies blinded the ultrasound findings to the clinicians. Both EFW 
>4000g (or 90th centile for the gestational age) and AC >36cm (or 90th 
centile) had >50% sensitivity for predicting macrosomia (birthweight 
above 4000g or 90th centile) at birth with positive likelihood ratios (LR) of 
8.74 (95% CI 6.84-11.17) and 7.56 (95% CI 5.85-9.77) respectively. The 
results were similar regardless of the formula used. EFW >4000g (or 90th 
centile) also had about 70% sensitivity at predicting severe macrosomia 
(birthweight above 4500g or 97th centile) at birth with a positive LR of 
6.58 (95% CI 2.78-15.58). An EFW >4000g (or 90th centile) had 22% 
sensitivity at predicting shoulder dystocia with a positive likelihood ratio 
of 2.12 (95%CI 1.34-3.35). There was insufficient data to analyse other 
markers of neonatal morbidity.
Conclusion: Suspected LGA is strongly predictive of the risk of 
delivering a large infant in low and mixed risk populations. However, it 
is only weakly (albeit statistically significantly) predictive of the risk of 
shoulder dystocia.

F-088
Metformin Suppresses Glucose Production and Induces 
Transcriptional Responses in Metabolic and Stress Pathways 
in Fetal Hepatocytes. Amanda Jones, Michael Nash, Dong Wang, 
Paul Rozance, Laura Brown, Stephanie Wesolowski∗. University of 
Colorado Anschutz Medical Campus, Aurora, CO, United States.
Introduction: Metformin is the leading drug for reducing hepatic glucose 
production in adults with diabetes and is used by some women during 
pregnancy. Importantly, metformin crosses the placenta, yet little is known 
about its effects on the fetus. We hypothesized that metformin would 
have direct effects on fetal hepatocytes to suppress glucose production, 
decrease gluconeogenic gene expression, and disrupt normal metabolic 
transcriptional pathways.
Methods: Primary hepatocytes from late gestation fetal sheep were 
isolated and incubated overnight in basal media. To measure glucose 
production, hepatocytes (n = 5 isolations) were incubated under basal or 
D+C stimulated conditions (500 nM dexamethasone + 100 uM cAMP) 
in DMEM without glucose supplemented with 20 mM lactate and 2 mM 
pyruvate and exposed to 0, 250, or 1000 uM metformin. After 24 h, media 
glucose concentrations were measured and normalized to hepatocyte 
protein content. RNA was isolated from hepatocytes (n = 4 isolations) 
incubated with 0 or 1000 uM metformin for 24h for mRNA-sequencing. 
Libraries were sequenced on the Illumina NovaSEQ6000 and paired end 
reads were mapped (Oar_v3.1 genome). Filtered data were analyzed by 
paired t-test. Genes with an FDR adjusted q-value <0.05 and absolute 
fold change >1.5 (n= 954 upregulated and 929 downregulated) were used 
for KEGG pathway enrichment (DAVID 6.8) and discovery of putative 
upstream regulators (Ingenuity Pathway Analysis).
Results: Metformin dose-dependently decreased basal glucose production 
by 37% and 53% with the 250 um and 1000 uM dose, respectively 
(P<0.005). Metformin (1000 uM) also decreased D+C stimulated glucose 
production by 75% (P<0.05). There were 188 genes in the KEGG 
metabolic pathway regulated by metformin. Of these genes specific to 
gluconeogenesis, metformin decreased G6PC, G6PC3, and FBP1, yet 
PCK1, PCK2, and PC were unchanged. Other enriched pathways included 
glucose and lipid metabolism, DNA replication, and signaling pathways 
via MAPK, FOXO, ERBB2, and glucagon. The stress inducible protein, 
NUPR1, was predicted to be the most activated upstream regulator 
(z-score = 8.8). Expression of HNF4A, a transcription factor controlling 
hepatocyte differentiation, was decreased 4.7 fold and predicted to be 
the most inhibited upstream regulator (z-score = -3.5) with metformin.
Conclusion: Metformin suppressed glucose production in the fetal 
hepatocyte and this likely results from decreased expression of genes in 
the latter steps of gluconeogenesis. We speculate that metformin activates 
stress pathways via NUPR1 and also impairs the normal developmental 
activation of glucose and lipid metabolism genes via decreased HNF4A 
in late gestation fetal hepatocytes. Further studies are needed to test the 
effects of metformin exposure in utero on fetal hepatic metabolism.

F-089
Late Gestation Maternal Undernutrition Increases Cardiac 
Function and Combined Ventricular Output Measured by Cardiac 
MRI (CMR). Steven KS Cho†,1 Jack RT Darby†,2 Brahmdeep S 
Saini†,1 Mitchell C Lock†,2 Stacey L Holman,2 Sunthara R Perumal,3 
Christopher K Macgowan∗,1 Mike Seed∗,1 Janna L Morrison∗.2 
1University of Toronto, Toronto, ON, Canada; 2University of South 
Australia, Adelaide, Australia; 3South Australian Health & Medical 
Research Institute, Adelaide, Australia.
Introduction: Poor maternal nutrition in late pregnancy results in 
decreased cardiac function in adult life (Kuo et al, J Physiol, 2017). It 
is known that maternal undernutrition increases molecular signals for 
hypertrophic heart growth in the fetus (Darby et al, J Physiol, 2018), but 
it is not known if this impacts cardiac function in the fetus.
Methods: Pregnant Merino single bearing ewes were assigned 
by minimisation to control (C; n=14; 100% metabolizable energy 
requirement) or late gestation maternal undernutrition (LGUN; n=10; 50% 
dietary restriction) one day after fetal surgery (109-112d), in which the 
fetal femoral artery was catheterized. At 138-140d, ewes were anesthetized 
and underwent CMR using the femoral arterial line for cardiac gating. 



238A Reproductive Sciences Vol. 27, Supplement 1, March  2020 Scientific Abstracts

Fetal CMR acquisitions were analyzed to measure combined ventricular 
output (CVO) and calculate ejection fraction (EF), a measure of cardiac 
function. Unpaired Student’s t-test was performed to detect significant 
differences (P<0.05; mean±SEM).
Results: 11/24 CMR acquisitions had suitable quality for post-processing 
(C=7, LGUN=4). LGUN decreased fetal weight (4.90±0.15C vs 
4.22±0.23LGUN kg; P=0.016) and glucose concentrations (0.80±0.03C vs 
0.63±0.02LGUN mmol/L; P<0.001). LGUN fetuses had a higher LV-EF, 
RV-EF and CVO compared with C (Figure 1).
Conclusion: The increase in EF and CVO may be an early compensatory 
response to maternal undernutrition to support fetal development but 
this response may switch to decompensation at some point in adulthood. 
This finding is in keeping with data on growth restricted human fetuses 
and children, with increased fetal cardiac output and decompensation 
manifesting in reduced cardiac function (Zhu et al, AJOG, 2016; Crispi 
et al, Circulation, 2010).

F-090
First Trimester Preeclampsia and Aneuploidy Serum Markers in 
Twin Pregnancy. Mark I. Evans∗,1 David A Krantz,2 Terry Hallahan,2 
Hsiao-Pin Liu.2 1Fetal Medicine Foundation of America & Mt. Sinai 
School of Medicine, New York, NY, United States; 2NTD Eurofins 
laboratory, Melville, NY, United States.
Introduction: Preeclampsia screening has been limited to singletons. 
However, since twins are 3% of births and the risk of preeclampsia is 
higher in twins., we sought to validate the components of the screen 
for twins along with the additional aneuploidy markers commonly run 
concurrently. Specifically, we sought to determine if the twin adjustment 
factor was constant across gestational ages (GA) and for chorionicity (Ch).
Methods: Retrospective study of 878 twins including 185 monochorionic 
(MC) and 693 dichorionic (DC) twins. Data were grouped by GA and 
Ch; a regression of natural log median MoM values vs. the independent 
variables weighted by the number of patients in each group was performed. 
For each analyte, a final model was determined in a stepwise fashion by 
first evaluating, the Ch and GA interaction term which identifies whether 
there was a significant difference in the rate of change with gestation 
between monochorionic and dichorionic twins, then Ch, and then the GA 
term. If a term was not significant (NS), it was removed from the model.
Results: The median MoM in twins for AFP, PlGF, PAPP-A, inhibin 
and free Beta hCG was 2.08, 1.18, 2.18, 2.08 and 1.78, respectively. The 
interaction term was NS for all markers. For AFP, there was a 3.2% per 
day change in MoM values with gestation, and DC twins had 13% higher 
MoM values (Table 1). For PAPP-A, PLGF there was no significant change 
in MoM values with gestation, but there was a significant increase in DC 
twins (24% for PLGF and 21% for PAPP-A). For Inhibin and Free Beta 

hCG, there were no significant differences between MC & DC twins, but 
both showed a significant GA trend (1.2% and 5.5% per day for Inhibin 
and Free Beta hCG, respectively).
Conclusion: First trimester maternal serum correction factors for twins 
should take into account variation with respect to GA and chronicity in 
order to optimize patient specific risks for both aneuploidy and early 
onset preeclampsia.

Twin Pregnancy Chorionicity Adjustment factors in Preeclampsia screening

Constant GA 
Days

Chorio-
nicity

Analyte exp(B) P value exp(B) P value exp(B) P value

AFP 33.83 <.0001 0.968 <.0001 1.13 <.001

PLGF 0.98 0.56 1.24 <.0001

PAPP-A 1.85 <.0001 1.21 <.0001

INHIBIN 0.39 .001 1.019 <.0001

Free B 
hCG <.0001 <.0001

 

F-091
High Altitude Fetal Genetics and the Influence on Birthweight. 
Sara L Hillman∗,1 Sushil Bhandari,2 Padma Dolma,3 Mitali Mukerji,4 
Bhavana Prasher,4 Hugh Montgomery,5 Aniket Bhattacharyaa,6 
Gianpiero Cavalleri.2 1Univ. College London Institute for Women’s 
Health, London, United Kingdom; 2Royal College Surgeons Ireland, 
Dublin, Ireland; 3Sonam Norboo Memorial Hospital, Leh, Ladakh, 
India; 4Institute for Genomics and Integrative Biology, Delhi, India; 
5Univ. College London Institute for Human Health, London, United 
Kingdom; 6Institute for Genomics and Integrative Biology, Delhi, 
United Kingdom.
Introduction: Birth weight is a complex trait. Genome wide association 
studies have robustly identified approximately 70 single nucleotide 
polymorphisms (SNPs) that have a recognised effect. Fetal growth 
restriction is an important influencer of adverse outcomes. Understanding 
its genetic aetiology may pave the way for new treatments. Studies suggest 
that pregnancies at high altitude hypoxic environments experience higher 
rates of growth restriction. However, populations who have resided 
for many generations at high altitude, seem to be relatively protected. 
Genetic adaptation in long ancestry populations may explain the relative 
birth weight sparing effect seen. Leh in India is located at 3,500m within 
the Himalayan plateau. Many families have resided at this altitude for 
thousands of years, making the population a unique group to study 
potential genetic influences on birth weight.
Methods: Over 2 years, 300 pregnant women were recruited from Sonam 
Norboo Memorial Hospital, Leh Ladakh to the HAPS (hypoxia and 
pregnancy) study. Collection of umbilical cord blood and placenta was 
done after birth. Birth details (gestation- with accurate ultrasound dating 
confirmed, fetal sex, weight and length) were recorded. Samples were 
processed at the Institute for Genomics, Delhi using the Illumina Global 
Screening Array. Genetic associations were tested through principal 
component analysis based on fine structure analysis data and an admixture 
test and selection analysis testing to investigate birth weight associations.
Results: Admixture analysis suggests a considerable component of the 
contemporary Ladakhi genome descends from ancestral highlander 
populations residing on the Tibetan plateau for < 35,000 years, with 
subsequent admixture with neighbouring Indo-European populations.
Although no gene variants reached genome wide significance in relation 
to birth weight analysis this was to be somewhat expected with n=300. 
However, the top 60 variants reached p value of (1 x10-4 to 1 x 10-7) with 
enrichment of SNPs previously associated with birth weight (HMGA2), 
along with LING02 (SNP associated with body mass index) and PPP2R2C 
(body weight gene).
Conclusion: This study supports evidence of enrichment in high altitude 
populations of SNPs in key metabolic genes involved in body mass/ weight 
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and height. Strengthening our findings, a key replication was found in 
the gene HMGA2 that has been previously reported by the EGG birth 
weight consortium.

F-092
Vaginal Delivery is feasible and Safe in Giant Omphaloceles. Nicole 
R Gavin†, Amanda C Mahle†, Eric B Jelin, Clark T Johnson, Angie C 
Jelin∗. The Johns Hopkins Hospital, Baltimore, MD, United States.
Introduction: The appropriate delivery mode for abdominal wall defects, 
particularly giant omphaloceles, is unclear. This study was undertaken to 
examine delivery methods in cases of omphalocele and gastroschisis with 
respect to size of defect, presence of associated anomalies, and presence 
of extracorporeal organs other than bowel.
Methods: This is a retrospective cohort study of all cases with an 
abdominal wall defect visualized by ultrasound who underwent delivery 
at Johns Hopkins Hospital between 2008 and 2019. Elective terminations 
and fetal demises in utero were excluded.
Results: We identified 80 cases of abdominal wall defects (57 cases 
of gastroschisis, 23 cases of omphalocele). Cesarean deliveries were 
performed in 31.6% of gastroschisis cases and 52.2% of omphalocele 
cases (P= 0.085). Vaginal delivery was attempted in 93% of cases of 
gastroschisis and 82.6% of cases of omphalocele. The majority of 
cesarean deliveries performed were for standard obstetric indications, 
rather than scheduled due to an abdominal wall defect. There were 9 
cases of giant omphalocele (measuring greater than 5cm), including 1 
case with sonographically identified prenatal sac rupture. Six cases of 
giant omphalocele underwent trial of labor with a successful vaginal 
delivery rate of 66%. There were no cases of sac rupture or damage to 
intra-abdominal organs during delivery in any of these cases.
Conclusion: In pregnancies complicated by fetal abdominal wall defects, 
including giant omphalocele, vaginal delivery can be performed without 
damage to intra-abdominal organs or sac rupture. This suggests that 
more consideration should be given to delivering fetuses with giant 
omphaloceles vaginally, reducing the maternal morbidity that is associated 
with cesarean delivery.

Trial of Vaginal Delivery in Giant Omphaloceles

Largest 
Measured 
Dimension

Gestational 
Age at 
Delivery

Attempted 
Vaginal 
Delivery

Successful 
Vaginal 
Delivery

Reason for 
Cesarean 
Delivery

6.9 cm 35w4d Yes Yes

5.3 cm 38w4d Yes No
Non-
reassuring 
FHR

5.4 cm 40w2d Yes yes

7.1 cm 36w4d Yes Yes

6.5 cm 37w1d Yes Yes

9.4 cm 38w2d yes No Failed 
Induction

 

F-093
Small for Gestational Age Outcomes Stratified by Identification 
Within a Week of Delivery. Hadas Ilan†. Sheba Tel Hashomer, 
Moshav Hadid, Israel.
Introduction: The adverse outcomes associated with small-for-gestational 
age (SGA; birthweight [BW] < 10% for gestational age [GA]) may be 
influenced whether they were identified as being fetal growth restricted 
(sonographic estimated fetal weight [SEFW] < 10th percentile for GA). 
Our aim was to compare the rate of adverse outcomes among SGA that 
were identified as FGR vs. those that were note.
Methods: A retrospective cohort study (March 2011-June 2019) of all 
non-anomalous, singleton live birth with a managed at single tertiary 
center, where sonographic is done routinely before anticipated delivery. 
As an inclusion criteria, SEFW had to be done within a week. WHO 
2014 growth charts was used to categorize newborn as SGA. Outcomes 
were compared between identified vs. unidentified SGA. The primary 

outcome was a composite neonatal outcome (CNM; any of the following: 
5-min Apgar score<5, need for mechanical ventilation, necrotizing 
enterocolitis, intraventricular hemorrhage, culture positive sepsis, seizure, 
bronchopulmonary dysplasia or neonatal death). Secondary outcomes 
were other neonatal and maternal outcomes. Adjusted relative risk (aRR) 
and 95% confidence intervals (CI) were calculated
Results: Of 47,311 singleton birth, 4.5% (2,143) were SGA that met 
inclusion criteria, with 47% of them being identified prior to delivery. 
Table 1 compares demographic and clinical characteristics. Nulliparity, 
preeclampsia, and GA at delivery differed between the two groups (Table 
1). Prenatally identified SGA babies had a higher rate of CNM (18.1% 
vs 8.6%, aRR 2.06, 95%CI 1.61-2.60), including sepsis, and neonatal 
death. The rate of hypoglycemia and blood transfusion (5.5% vs were 
significantly higher in identified SGA than those unidentified. There 
were no differences in the rate of adverse maternal outcomes between 
the groups (Table 2).
Conclusion: In a practice of routine SEFW before delivery, about 50% of 
SGA neonates are identified prior to delivery. Compared to unidentified 
SGA, those that are identified have a poorer prognosis, in part, due to 
greater extent of growth restriction and interventions
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F-094
Changes of Middle Cerebral Artery (MCA) Flow During 
Decelerations in Early Onset Growth Restricted Fetuses. Pedro 
S Argoti†, Claudio Schenone†, Patricia Goedecke, Mari Giancarlo∗. 
UTHSC, Memphis, TN, United States.
Introduction: The effect of the fetal heart rate (FHR) in the Middle 
Cerebral Artery pulsatility Index (MCA PI) has been described. It remains 
unclear, however, how adaptations to intrauterine growth restriction 
(IUGR) affect this relationship. The objective of this study was to 
prospectively describe the MCA PI changes during periods of FHR 
deceleration in severe early-onset IUGR fetuses.
Methods: The fetuses were studied longitudinally from hospital 
admittance to the time of delivery. Seventy-two fetuses were diagnosed 
with IUGR (estimated fetal weigh <10th percentile + abnormal umbilical 
pulsatility index) at <32 weeks’ gestation. The patients were admitted 
to the hospital if they developed umbilical artery absent end-diastolic 
velocity.When a FHR deceleration was noted during routine Doppler 
MCA examination, it was recorded from onset to 20 seconds after return to 
baseline. Recordings were analyzed at 2-second intervals. The pregnancies 
continued for > 72 hours with all three fetuses. Linear regression was 
used to determine the relationship between MCA PI and fetal heart rate.
Results: Nine decelerations were recorded for 3 different fetuses, each 
with decreased MCA PI for gestational age. One fetus had three variable 
decelerations (onset to nadir < 30 seconds). The other two each had 
three late decelerations (onset to nadir > 30 seconds). The mean duration 
and mean onset to nadir (OTN) time of the 6 late decelerations were 77 
seconds and 44.5 seconds, respectively. The mean duration and mean 
OTN of the 3 variable decelerations were 20 and 9 seconds respectively. 
A significant inverse linear relation between MCA PI and FHR was noted 
(0.25 adjusted R2, p= 4.09e-05). Changes in MCA PI with respect to 
FHR showed a similar trend regardless of type of deceleration (variable 
vs late; see Figure 1).
Conclusion: The MCA PI value is inversely correlated to the FHR in 
IUGR fetuses with “brain sparing”. The effect is similar, regardless of 
the type of deceleration. These observations seem to suggest that one of 
the main determinants of the MCA PI is the FHR rather than vascular 
impedance. Assessment of the MCA PI should be ideally performed during 
periods of normal FHR ranges. Further study is needed to determine 
whether the MCA-PI pattern with decelerations differentiates genuine 
late decelerations from false positives.

F-095
Exposure to Nicotine in Pregnancy Does Not Cause Elevations in 
Maternal or Fetal Testosterone Levels in Humans at Birth. Sashana 
S Gordon, David N Dhanraj∗, Ganga Devaiah, Donna S Lambers. 
TriHealth, Cincinnati, OH, United States.
Introduction: Animal studies in pregnant rats and sheep have shown 
a more than 50% increase in female fetal testosterone (FFT) levels 
following nicotine exposure. Increased testosterone levels have been 

linked to infertility, shorter final body height, increased BMI and increased 
anogenital distance (AGD) and reduced second digit to fourth digit 
(2D:4D) finger length ratios (FLR). In humans, we hypothesized that 
maternal total testosterone (MTT) levels would be elevated in smoking 
mothers and would cause increased FFT levels. We also hypothesized 
that elevated FFT levels would result in increased AGD and decreased 
2D:4D FLR.
Methods: In this prospective cohort study, we enrolled and consented 
women with singleton pregnancies with expectant female fetuses into 
either non-smoking or smoking cohort, defined by self-reported current 
cigarette smoking status of at least ½ a pack per day. Maternal cotinine was 
assessed in the 3rd trimester and at delivery to ascertain nicotine exposure. 
MTT levels were drawn on admission for delivery and FFT levels were 
collected from cord blood immediately after birth. Measurements of the 
AGD and 2D:4D FLR were collected after birth by study staff. Data was 
analyzed using parametric and non-parametric tests.
Results: Data on 36 smokers and 28 non-smokers was analyzed. Maternal 
baseline characteristics differed with the smoker group having higher 
parity, a history of drug abuse and were more likely white race. There 
were no statistical differences among the primary outcomes of MTT and 
FFT levels between the groups. However, MTT was much higher among 
smokers and non-smokers alike (107 vs 144 ng/dL) as compared to the 
normal range for premenopausal women 9-55 ng/dL. Conversely, the FFT 
median for both groups at birth was 4 ng/dL which is very low for female 
newborns (20-64 ng/dL), unless born premature (5-22 ng/dL). A strong 
correlation (0.648, p = <0.001) was noted between the maternal cotinine 
levels at 3rd trimester and at delivery demonstrating persistent smoking 
throughout pregnancy in smoking mothers. No correlations were noted 
between maternal cotinine levels at delivery, MTT and FFT levels. No 
statistical differences were noted among secondary outcomes of AGD 
and FLR. Median MTT was higher among non-smokers in which trends 
of increased AGD and decreased FLR were noted.
Conclusion: Although animal studies showed increased FFT levels 
following nicotine exposure in utero, this was not seen in our human 
study. This may be due to different placentation types in animals and 
humans. A potential area of future research can concentrate on testosterone 
effects on female AGD and FLR. This study has demonstrated the need 
for additional research in uncovering potential effects of smoking during 
pregnancy on fetal hormones.

F-096
Does Inpatient Management of Early Onset IUGR Affect Risk 
of Stillbirth? Pedro Argoti†,1 Jennifer Barr†,2 Claudio Schenone†,2 
Patricia Goedecke,2 Mari Giancarlo∗.2 1UTHSC, MemphisGermantown, 
TN, United States; 2UTHSC, Memphis, TN, United States.
Introduction: Although various degrees of surveillance of early onset 
intrauterine growth restricted (IUGR) have been proposed, the ideal setting 
for surveillance remains undetermined.The objective of this study is to 
prospectively describe the risk of stillbirth according to the setting of 
management in IUGR-affected gestations.
Methods: There were 72 fetuses diagnosed with IUGR (estimated 
fetal weigh < 10th percentile + abnormal umbilical pulsatility index) 
at < 32 weeks’ gestation. The patients were recommended admission 
to the hospital if they developed umbilical artery absent end-diastolic 
velocity. On admission the patients were managed as per institutional 
protocols, consisting of NST twice a day and daily BPP, AFI and Doppler 
assessments. Patients who declined admission were monitored with a 
minimum of twice a week NST and weekly Doppler assessment. We 
described the odds of stillbirth with a) NST and/or ultrasound assessment 
within the prior week; and b) refusing inpatient management.
Results: Thirty-four patients met the criteria for inpatient management. 
The gestational ages ranged from 24 to 37 weeks and 2 days. Twenty-
five were managed in the hospital; there were no stillbirths among them. 
There were 2 cases of neonatal death among the survivors to birth. Of 
9 stillbirths, 6 declined inpatient management; 3 were referred late for 
initiation of care. In retrospective review, the latter 3 would have qualified 
for inpatient management. Table 1: Predictors of Stillbirth
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Conclusion: These data indicate that inpatient management of early-
onset IUGR improves survival rates. This information is important when 
counseling patients aff ected by early-onset IUGR.

F-097
Survivin-Sodium Iodide Symporter Reporter as a Non-
Invasive Diagnostic Marker to Diff erentiate Between Uterine 
Leiomyosarcoma versus Leiomyoma. Natalia Garcia†, Mohamed 
Ali†, Mara Ulin†, Maarten Bosland∗, Liaohai Chen∗, Al-Hendy 
Ayman∗. University of Illinois at Chicago, Chicago, IL, United States.
Introduction: Uterine leiomyosarcoma (LMS) is the most common type 
of uterine sarcoma, accounting for up to 60% of all uterine sarcomas. 
LMS has been challenging to diagnose because of limitations in clinical 
and radiographic predictors as well as lack of reliable serum or urinary 
biomarkers. The majority of women with uterine masses do indeed have 
benign leiomyoma’s (LM). However, currently, it is a major challenge in 
gynecologyic practice to diff erentiate between LM vs. LMS. As the LM 
is much more common than LMS, many of surgeries are unnecessary 
and could have been avoided if LMS could be excluded prior taking the 
patient to surgery. If the diagnosis of LM is confi rmed in pre-operative, 
many of these women could elect to explore other less destructive and 
more conservative treatment options that will allow them to preserve 
their fertility potential and have future pregnancies. Based on a recent 
discovery that Survivin promoter is specifi c to LMS, the aim of this study 
is to evaluate the use of Survivin-Sodium iodide symporter (Ad-SUR-
NIS) as a reporter gene to diff erentiate between uterine LM and LMS by 
positron emission tomography (PET) imaging.
Methods: 36 Adult femal nu/nu Nude mice, 6-8 weeks of age, weighing 
between 20-25 g, were used. Total of 2x107 cells of LMS or LM cells 
were inoculated subcutaneously into the right fl ank. One week after 
inoculation with visible and palpable tumors, the mice were transfected via 
retro-orbital with Ad-SUR-NIS (1x109 PFU/mouse) or PBS (control). 24 
hours after Ad-SUR-SIS injection, 22 animals were submitted to PET/CT 
scanning using NaBF4

18 or NaI124 as radiotracers to assess the expression 
of NIS reporter gene, and 14 animals were euthanized and tumors and 
organs were collected for pathologic analysis for safety studies.
Results: The results showed that the tumor masses on LMS animals, which 
received Ad-SUR-NIS inoculation, had increased radiotracer uptake, 
compared to that on LM animals, presumably due to the overexpression 
of NIS in LMS in contrast to LM. The control groups (PBS) showed very 
minor signal on the PET/CT images in LMS and LM animals models. The 
nature of the tumor masses (LMS vs LM) were confi rmed histologically. 
H&E-stained sections of the LM and LMS tumors and brain, liver, kidney, 
ovary, uterus, heart, spleen and lung collected after 24 hours of Ad-SUR-
NIS or PBS transfection were examined histologically and compared to 
the PBS group. No pathological changes were found in any of these tissues 
after Ad-SUR-NIS transfection.
Conclusion: Ad-SUR-NIS PET reporter is a promising imaging biomarker 
to diff erentate uterine LMS from LM using NaBF4

18 or NaI124 radiotracers. 
This new diagnostic method can provide a much needed tool in clinical 
practices to eff ectively triage women with suspicious uterine masses.

F-098
The Role of the TRPV2 Ion Channel in Endometrial Carcinoma. 
Charlotte Van den Eynde†, Katrien De Clercq†, Aurélie Hennes†, 
Daniela Annibali∗, Rita Van Bree†, Annelies Janssens†, Frederic 
Amant∗, Thomas Voets∗, Joris Vriens∗. KU Leuven, Leuven, Belgium.
Introduction: The endometrium is a highly dynamic tissue, continuously 
exposed to fl uctuating concentrations of reproductive hormones. The 
ability of the endometrial cells to timely switch between epithelial and 
mesenchymal phenotypes, allows the endometrium to undergo changes 
in order to facilitate embryo implantation. However, dysregulation 
of this phenotype-switching can confer mesenchymal and oncogenic 

features upon endometrial epithelial cells, resulting in endometrial 
carcinoma (EC). Despite the large eff orts to understand the pathogenesis 
of EC, therapy effi  ciency has not signifi cantly improved. A new concept 
emerging is the involvement of calcium conducting ion channels in 
cancer, resulting in dysregulated Ca2+ homeostasis. We have assessed 
the functional expression of Ca2+-permeable transient receptor potential 
(TRP) channels in both endometrial stromal (ESC) and epithelial (EEC) 
cells, and unravelled a distinct expression pattern between both cell 
populations. In particular the TRPV2 channel is highly expressed in the 
stromal compartment, and expression in epithelial cells only emerges 
when these cells undergo epithelial-to-mesenchymal transition. Moreover, 
TRPV2 is suggested to be regulated by the PI3K pathway, which is often 
overactive in EC. In addition, we have investigated mutations in the 
TRPV2 gene that are not present in healthy individuals, suggesting that 
disruption of the channel’s activity might play a role in EC. We hypothesize 
that altered TRPV2 function might play a role in the development and 
progression of EC.
Methods: TRPV2 channel expression in endometrial cancer cells, 
endometrial cells and HEKT cells was assessed using RT-qPCR and 
Western blot. The functional activity of TRPV2 was assessed by 
intracellular Ca2+ imaging and whole cell patch-clamp experiments.
Results: RNA expression of TRPV2 was evaluated in endometrial 
cancer cells derived from diff erent tumour stages: Ia (confi ned to the 
endometrium) and stage > Ia (myometrial invasion). This revealed a 
5-fold increase of TRPV2 channel in stage > Ia cancer cells compared 
to stage Ia cells. In addition, calcium imaging experiments confi rmed 
increased functional expression of TRPV2 in these cells. Furthermore, the 
regulation of TRPV2 by the PI3K pathway was confi rmed in endometrial 
cells showing high TRPV2 expression levels (3-fold increase) with 
activation of the pathway and low expression levels (10-fold decrease) 
when the PI3K pathway was blocked. Finally, the TRPV2 mutant R369Q 
described in EC, showed a gain-of-function in both calcium imaging and 
patch clamp experiments.
Conclusion: These results suggest an increase in TRPV2 activity in 
stromal-associated processes and upregulation of TRPV2 activity could 
be linked to EC. Therefore, dysregulation of TRPV2 function could 
potentially confer oncogenic features onto endometrial epithelial cells.

F-099
Isolating Cause on Future Cardiovascular Risk in Mothers with 
Complicated Pregnancy. K. J. Botting†, Y. Niu, T. A. Garrud†, L. 
Zhang, Q. Lyu†, W. Tong†, S. G. Ford, D. A. Giussani∗. University of 
Cambridge, Cambridge, United Kingdom.
Introduction: Women who develop complicated pregnancy, such as 
preeclampsia and fetal growth restriction (FGR), are at greater risk of 
cardiovascular disease in later life (Ray et al. Lancet 366:1797,2005; 
Bellamy et al. BMJ 335:974, 2007). However, it is unclear if this is due 
to a shared cause, such as a genetic predisposition, or because of damage 
during the adverse pregnancy. Hypoxic pregnancy in sheep without prior 
cardiovascular risk mimics the utero-placental pathology associated with 
obstetric syndromes, such as gestational hypertension and FGR (Tong et 
al. Reprod Sci 26(1):T-196, 2019). However, whether these ewes develop 
cardiovascular complications remains unknown. We have isolated the 
eff ects of hypoxic pregnancy in sheep on maternal cardiovascular function 
in late gestation.
Methods: Pregnant ewes carrying a single fetus were exposed to normoxia 
(N) or chronic hypoxia (H: 10% maternal inspired air) from 0.7 of 
gestation in isobaric chambers (Brain et al. PLoS Biol 17(1):e2006552, 
2019). At 0.95 of gestation, following euthanasia, the maternal heart was 
isolated and left ventricle (LV) function investigated via a Langendorff  
preparation. Third-order maternal femoral arteries were isolated and 
vascular function established via wire myography. Statistical signifi cance 
(P<0.05) was determined with the Student’s t test for unpaired data and 
two-way ANOVA+Sidak post-hoc test for drug dose.
Results: Hypoxic pregnancy resulted in greater maternal heart weight 
relative to body weight (A), reduced LV systolic (B) but enhanced LV 
end diastolic (C) pressure. Maternal femoral arteries from hypoxic 
pregnancy showed enhanced constriction to endothelin (ET-1; D), but 
impaired endothelial-dependent dilatation to acetylcholine (ACh; E). 
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This endothelial dysfunction was due to the absence of NO dependent 
relaxation, as inhibition with the NO synthase blocker L-NAME reversed 
the ACh response to constriction (F). 
Conclusion: The data support that mothers from complicated pregnancy 
are at greater risk of cardiovascular disease because of lasting adverse 
effects originating during the sub-optimal pregnancy rather than a genetic 
predisposition.
Support: British Heart Foundation

F-100
Impact of Probiotic Intake on Obese Rat Mothers in the Maternal 
and Offspring Metabolism and Gut Microbiota. Diana C Castro-
Rodríguez†,1,2 Berenice Palacios-González,3 Gimena Juarez,1 Luz 
Cano-Cano,1 Peter W Nathanielsz,4 Jorge Yañez,5 Elena Zambrano.1 
1Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, 
Mexico City, Mexico; 2CONACYT-Cátedras, Mexico City, Mexico; 
3Facultad de Medicina UNAM-INMEGEN, Mexico City, Mexico; 
4University of Wyoming, Laramie, WY, United States; 5Instituto 
Politécnico Nacional, Mexico City, Mexico.
Introduction: Obesity during pregnancy and lactation leads to maternal 
and offspring (F1) metabolic dysfunction. A large numbers of studies have 
demonstrated that maternal obesity (MO) is associated with alterations 
in the composition and diversity of the intestine microbial community. 
Recently researches suggested that probiotics might be a novel approach 
to counteract these MO effects. The aim of this research was to analyze the 
impact of a probiotic isolated from aguamiel (edible sweet sap obtained 
from Agave salmiana, a traditional Mexican) by MO rats on maternal and 
F1 metabolism and gut microbiota.
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) for one month before mating and through lactation (CP and MOP). 
F1 were weaned onto C diet. Body composition, metabolic variables and 
change in the gut microbiota were determined in both mothers at the end 
of lactation and F1 at postnatal day 21.
Results: At the end of lactation, maternal body weight was similar 
between groups. Serum glucose, triglycerides and % fat were higher in MO 
compared with C, CP and MOP. Composition of maternal gut microbiota: 
Firmicutes/Bacteroidetes ratio (F/B), considered as an early biomarker for 
obesity, was higher in MO than to C, CP and MOP. In male and female F1, 
body weight and % fat were higher in MO than C, CP and MOP. Sexual 
dimorphism was observed in F1 gut microbiota. The Proteobacteria 
phylum, considered as early priming of the innate and adaptive immune 
system, in male and female MO was lower compared to C and CP. Male 
MOP was similar than MO and C, but female MOP was different to C and 
similar to MO. The Verrucomicrobia phylum associated with fat storage, 
was higher in male MO compared to C and CP, and was not different to 
MOP. In females MO was higher compared to C, CP and MOP (Fig. 1).
Conclusion: Maternal high fat diet produced a negative effect on maternal 
and F1 metabolism and gut microbiota. Maternal probiotic intervention 

improved metabolism and gut microbiota in both mothers and F1. Changes 
in maternal gut microbiota may drive infant immunity. Support by SEP-
CONACyT-2016 (287912).

F-101
Maternal Age, but not IGF-1 Availability, Affects the Recovery 
of the Maternal Skeleton After Lactation in Mice. Monika D. 
Rogowska†, Uriel N.V. Pena†, Julian K. Christians∗. Simon Fraser 
University, Burnaby, BC, Canada.
Introduction: During lactation, bone mineral density decreases 
dramatically, with the rate of bone loss exceeding that during menopause. 
Remarkably, the maternal skeleton recovers completely following 
weaning. The mechanisms underlying this striking recovery are not fully 
understood. Furthermore, the effects of age on recovery, and specifically 
whether recovery is impaired at older ages, have not been studied. We 
hypothesized that skeletal recovery following lactation would be impaired 
(a) at older ages and (b) by a reduction in the availability of insulin-like 
growth factor 1 (IGF-1) caused by the absence of PAPP-A2, a protease 
of insulin-like growth factor binding proteins.
Methods: We bred Pappa2 deletion mice and controls at 2, 5 or 7 months 
of age, and collected females after 3 weeks of lactation, or after 3 weeks 
of recovery following lactation, as well as age-matched control virgin 
females. We measured femoral microarchitecture using micro-computed 
tomography, and circulating IGF-1 levels by ELISA.
Results: Trabecular thickness and bone volume were lower in bred 
mice than in virgin controls (P < 0.001 in both cases), but did not show 
recovery after 3 weeks. In contrast, cortical thickness and bone volume 
were lower in bred mice than in controls (P < 0.0001 in both cases) but 
showed partial recovery. Specifically, cortical thickness and bone volume 
in bred mice showed greater increase over 3 weeks of recovery than in 
controls (interaction between time and breeding P < 0.01 in both cases). 
Recovery of cortical thickness was reduced in 5 and 7 month-old mice 
compared with 2 month-old mice (interaction between age and breeding 
P < 0.0001). Deletion of Pappa2 decreased circulating IGF-1 levels (P < 
0.0001), as expected, but did not affect bone recovery at any age.
Conclusion: We found no evidence that IGF-1 availability, when 
manipulated by Pappa2 deletion, influenced bone recovery. However, 
recovery was impaired at old ages.

F-102
The Periconceptional Maternal Renin-Angiotensin-Aldosterone 
System in Association with Embryonic and Fetal Growth 
Trajectories and Birth Outcomes. Damiat Aoulad Fares†, Rosalieke 
Wiegel†, Jan A.H. Danser∗, Sten P Willemsen∗, Régine P.M. Steegers-
Theunissen∗, Eric A.P. Steegers∗. Erasmus Medical Center, Rotterdam, 
Netherlands.
Introduction: The maternal renin-angiotensin-aldosterone system 
(RAAS) contributes significantly to the maternal cardiovascular and 
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hemodynamic adaptations of pregnancy. Derangements of the maternal 
RAAS are associated with adverse pregnancy outcomes. Because most 
reproductive failures originate in the periconceptional period, this study 
aimed to investigate associations between components of periconceptional 
maternal RAAS and embryonic- and fetal growth trajectories and birth 
outcomes.
Methods: The Virtual Placenta study, embedded in the prospective 
Rotterdam Periconception Cohort, includes 182 singleton pregnancies 
for analysis. Serial crown-rump-length (CRL) and embryonic volume 
(EV) at 7, 9 and 11 weeks gestational age (GA) to assess embryonic 
growth trajectories are measured using virtual reality software. Renin, 
prorenin and aldosterone levels as components of RAAS are determined 
in blood plasma at 9 and 11 weeks GA. Estimated fetal weight at 22 and 
32 weeks GA were measured to assess fetal growth trajectories. Pregnancy 
outcomes; small for gestational age (SGA <p10) and birthweight are 
retrieved from medical records. Statistical analysis is performed after 
logarithmic transformation of the RAAS components and its associations 
with embryonic- and fetal growth trajectories are assessed by linear mixed 
models and birth outcomes by logistic and linear regression. Models are 
adjusted for maternal age, mode of conception, body mass index, parity, 
smoking, alcohol, folic acid and fetal sex.
Results: No significant associations were established between the 
RAAS components and embryonic growth trajectories (CRL and EV). 
However, significantly negative associations were found between the 
mean renin and aldosterone concentrations at 9 and 11 weeks GA and 
fetal growth rates expressed in gestational days ((renin β: -1.61 [95% 
CI: -2.95, -0.26], p=0.0195) and aldosterone β: -1.08 [95% CI: -2.13, 
-0.02], p=0.046)). Furthermore, renin and prorenin at 11 weeks GA were 
positively associated with the risk of SGA (OR: 7.00 [1.70 - 34.51], p=0.01 
and 6.97 [1.62 - 35.82], p=0.013 respectively). Renin at 9 weeks GA was 
significantly negatively associated with Hoftiezer birthweight percentiles 
(β: -15.16 [95% CI: -29.04, -1.27], p=0.033).
Conclusion: Here we show that the periconceptional maternal renin, 
prorenin and aldosterone are negatively associated with fetal growth 
trajectories and birth outcomes, but no associations revealed with 
embryonic growth trajectories. This data suggest that early suboptimal 
cardiovascular adaption to pregnancy influences maternal RAAS 
activation and thereby contributes to pregnancy course and outcomes. 
This opens a new era of research.

F-103
Periconception Telomere Length as a Novel Maternal Biomarker 
to Assess the Risk of Congenital Heart Defects in the Offspring. 
Damiat Aoulad Fares†, Rosalieke E Wiegel†, Alex J Eggink∗, Joyce 
B.J. Meurs van∗, Régine P.M. Steegers-Theunissen∗. Erasmus Medical 
Center, Rotterdam, Netherlands.
Introduction: Congenital heart defects (CHD) are the most common 
congenital malformations in newborns with a prevalence of approximately 
1 million children born each year and the leading cause of morbidity and 
mortality among infants. Outflow defects (OD) share with neural tube 
defects a multifactorial origin in which neural crest cells are involved that 
are sensitive to periconception environmental exposures The ventricular 
septal defect (VSD) is the most prevalent phenotype, accounting for 
approximately 40% of CHD. Telomere length (TL) has been proposed 
as a biomarker for biological aging. TL shortening is associated with 
exposure to harmful environmental and lifestyle factors, and excessive 
oxidative stress and inflammation are suggested underlying mechanisms. 
We hypothesize that periconception TL shortening in women, due to 
exposure of chronic and excessive oxidative stressors, is associated 
with an increased risk of the OD phenotype in the offspring. Therefore, 
the aim of this study is to investigate the association between maternal 
periconception TL and the risk of having OD in the offspring.
Methods: In the HAVEN-study, a multicenter case control mother and 
child pair study on CHD, conducted at the ErasmusMC (2003-2010), 
venous blood samples were drawn from mothers at around 15 months 
after the index-pregnancy. Genomic DNA was extracted from the blood 
samples with the Reliaprep kit (Promega) on a Tecan Evo robot. Relative 
TL (T/S ratio) was measured using a qPCR assay based on the method 

described by Cawthon with minor modifications. Multivariable logistic 
regression analyses were used to estimate maternal age adjusted odds 
ratios (OR) with 95% confidence intervals (95%(CI)).
Results: In this study 306 case mothers of a child with OD and 424 control 
mothers of a child without congenital malformations were included for 
analysis. We observed that longer maternal TL tended to reduce risk of 
OD offspring (adjOR 0.66 (95% CI 0.26-1.64)), albeit not significantly. 
However, a significant decreased risk of 74% of VSD offspring was shown 
in association with maternal TL (adjOR 0.26 (95% CI 0.067-0.966)).
Conclusion: Longer maternal TL tend to reduce the risk of OD phenotype 
in the offspring, in particular of VSD. This first data supports our 
hypothesis that periconception TL shortening in women is associated 
with an increased risk of neural crest-related OD in the offspring. Further 
research is needed to confirm our findings in other cohorts.

F-104
Abstract Withdrawn

F-105
Hypertensive Disease in Pregnancy- Is it All in the Head? Suchitra 
Chandrasekaran, Susan Melhorn, Krishnam Neha, Mary Webb, Hilary 
Gammill, Ellen Schur. University of Washington, Seattle, WA, United 
States.
Introduction: The pathophysiology underlying hypertensive diseases of 
pregnancy (HDP) is incompletely understood, making disease prediction 
challenging. Obesity, (BMI ≥ 30kg/m2) associates with but poorly predicts 
HDP. In rodents, neuronal injury (gliosis) in the mediobasal hypothalamus 
(MBH) precedes obesity & metabolic disease (MD). MBH gliosis, 
measured by magnetic resonance imaging (MRI) is quantified by a T2 
relaxation time (T2RT) in milliseconds (ms). Higher T2RT, suggesting 
gliosis, associates with obesity & MD outside pregnancy. In pregnancy, 
studies have demonstrated elevated systolic blood pressure (sysBP) & 
mean arterial pressure (MAP) in the 2nd trimester (2Tri) associate with 
HDP. We investigated if maternal MBH gliosis in 1st trimester (1Tri) 
associates with elevated 2Tri sysBP or MAP, suggesting a potential role 
for neural regulation in HDP development.
Methods: We recruited N=15 nulliparous women in 1Tri [normal weight 
(NW, n=5) & above normal weight (ANW, n=10)] by BMI. Exclusion 
criteria were underweight, pregestational diabetes & hypertension. 
1Tri brain MRIs were performed, evaluating T2RT in the MBH. Linear 
regression was performed, evaluating the association between 1Tri T2RT 
& 2Tri sysBP & MAP.
Results: Mean sysBP & MAP among both groups are noted (Table 1). 
T2RT inversely related to sysBP (p=0.03) & trended an inverse relation 
between T2RT and MAP (p=0.06) [Figure 1]. There was no association 
between 1Tri BMI & sysBP (p=0.19) or MAP (p=0.29).
Conclusion: We are one of the first to examine whether MBH neuronal 
changes mediate HDP pathophysiology. In the nonpregnant state, higher 
T2RT associates with MD. Interestingly, our data suggests the contrary 
between 1Tri T2RT & 2Tri sysBP. Higher levels of 1Tri gliosis associated 
with lower sysBP, possibly decreasing HDP risk. Our data uniquely 
suggests that 1) neural dysregulation may underlie HDP pathophysiology 
& 2) MBH gliosis may be a necessary adaptation in normal pregnancy 
as it is needed for weight gain. Future studies evaluating longitudinal 
changes in MBH in pregnancy and HDP development are vital to further 
elucidate this novel relationship.

Mean Systolic BP and Mean Arterial BP

NW(n=5) ANW(n=10)

2Tri sysBP 112±5.8 117±11.9

2Tri MAP 85.7±7.2 88.73±9.2
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F-106
Placental Growth Factor (PlGF) Vasodilates Mesenteric Veins 
from Pregnant Rats by Nitric Oxide and Endothelial Derived 
Hyperpolarizing Factor (EDHF). Maurizio Mandalà,1 Nga Ling Ko,2 
George Osol∗.2 1University of Calabria, Cozensa, Italy; 2The University 
of Vermont, Burlington, VT, United States.
Introduction: The splanchnic circulation, which contains a substantial 
portion of the total vascular volume, must undergo significant adaptation 
to accommodate the 30-50% plasma volume expansion characteristic of 
pregnancy. Although previous studies have shown that placental growth 
factor (PlGF) induces vasodilation of mesenteric arteries, nothing is known 
about whether, or how it acts upon the veins, a major reservoir of blood.
Methods: The aim of this study was to determine the extent and molecular 
mechanism(s) of PlGF vasodilation of pressurized (6 mmHg) mesenteric 
veins isolated from late pregnant (LP, gestational day 20/22; n=14) Sprague 
Dawley rats. One vein from each animal was pressurized to 6 mmHg in an 
arteriograph and pre-constricted ≈40% with either thromboxane A2 (TP) 
receptor agonist, U46619 (0.1-1 µM) or potassium chloride (KCl, 30-40 
mM) prior to being exposed to increasing concentrations of PlGF (0.001-3 
nM) while measuring lumen diameter. Preincubation with inhibitors of 
NOS (L-NAME, 200 µM), cyclooxygenase (Indomethacin, 10 µM), or 
SK and IK potassium channels (Apamin, 0.1 µM; TRAM34,10 µM) was 
used to probe the underlying mechanisms. The expression of vascular 
endothelial growth factor receptor-1 (VEGFR-1) within the venous wall 
was measured by qRT-PCR.
Results: VEGFR-1 was present in the venous wall, and maximal 
venodilation (59 ± 4.7%) occurred at 0.1 nM of PlGF. Efficacy was 
reduced approximately 50% (to 31± 5.3%; p<0.05) by L-NAME, while 
indomethacin had no effect. In KCl-preconstricted mesenteric veins, 
maximal PlGF dilation reduced to 30% (p<0.05), and was virtually 
absent (3.3 ± 1.4%) in the presence of L-NAME. A combination of NOS 

and potassium channels (SK and IK) inhibition reduced the maximal 
venodilation in U46619-preconstricted mesenteric veins to 6.7 ± 1.3% 
(p>0.05 vs. KCl + L-NAME).
Conclusion: LP mesenteric veins are extremely sensitive to the 
vasodilatory action of PlGF, which is mediated in equal measure by NO 
and EDHF via VEGFR-1. Since approximately 40% of blood volume 
resides within the splanchnic circulation, PlGF-induced mesenteric 
venodilation may be important in the accommodation of the profound 
maternal plasma volume expansion characteristic of all mammalian 
pregnancies.

F-107
Differential Shedding of Endothelial Cell Proteins During the 
Peripartum Period. Maria Cristina Bravo, Ira Bernstein, Kelley 
McLean, Thomas Orfeo, Kathleen Brummel-Ziedins. University of 
Vermont, Colchester, VT, United States.
Introduction: The glycocalyx is a network of proteoglycans and 
glycoproteins projecting from the endothelial cell (EC) surface that 
plays a key role in maintaining endothelial integrity. Proteolytic release 
of components of the glycocalyx (i.e. shedding) has been shown to occur 
in response to a number of physiologic challenges. Syndecan-1 is a 
component of the endothelial glycocalyx and is substituted with heparan 
sulfate chains which promote its interactions with key anticoagulants 
such as tissue factor pathway inhibitor (TFPI) and antithrombin. 
Thrombomodulin (TM), another EC transmembrane protein, and TFPI 
are key components of the primary dynamic anticoagulant mechanism 
limiting thrombus growth and are also subject to proteolytic release. In this 
longitudinal study of the peripartum period, we evaluate the circulating 
plasma levels of these proteins in healthy women.
Methods: Healthy women (N=10) were prospectively enrolled in a 
longitudinal study at the University of Vermont Medical Center in 
a protocol approved by the Institutional Review Board. Two blood 
collections were obtained, Visit 1 was up to 1 week before a vaginal 
delivery (n = 5) or scheduled Cesarean-section (n = 5) and Visit 2 was 
within 18-36 hours after delivery. Blood was collected into citrate and 
platelet poor plasma aliquots were prepared. Syndecan-1, soluble TM 
(sTM), Total TFPI and Free TFPI were measured on all samples by 
ELISA. Comparisons were made across Visits using a paired Student’s 
t-test. Data are shown as mean ± SD.
Results: Pre- and post- delivery levels of syndecan-1, sTM, Free TFPI and 
Total TFPI are reported in the Table. A comparison of the four analytes at 
each Visit segregated by route of delivery did not reveal any differences 
(data not shown). Syndecan-1 levels fell to 21±5% of the pre-delivery 
level. sTM, Free TFPI, and Total TFPI fell on average to 87% of pre-
delivery levels (86±11%, 87±11%, and 89±7%, respectively).
Conclusion: After delivery women show significant decreases in plasma 
levels of four endothelial cell markers. The greater impact on syndecan-1 
levels suggest differential regulation of the proteolytic enzymes targeting 
syndecan-1 than sTM. A potential inference from these data is that after 
delivery the endothelial cell surface expresses or retains higher levels of 
these potent anticoagulants thus restoring the non-thrombogenic character 
of the endothelial surface.

Plasma Levels of Endothelial Cell Proteins Decrease after Delivery

Syndecan-1 
(ng/mL)

sTM (pg/
mL)

Free TFPI (ng/
mL)

Total TFPI (ng/
mL)

Visit 1 1049 +/- 237 4164 +/- 
1092 8.56 +/- 1.22 63.6 +/- 12.7

Visit 2 227 +/- 86 3502 +/- 
772 7.46 +/- 1.47 56.7 +/- 11.7

p-value < 0.0001 < 0.01 < 0.005 < 0.001
 

F-108
Risk of Guillain-Barré Syndrome Relapse During Pregnancy.
Nirit Maliyanker†, Michal Simchen∗. Sheba Medical Center, Ramat 
Gan, Israel.
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Introduction: Guillain-Barré syndrome (GBS) is an acute immune-
mediated polyneuropathy. It is a progressive disease characterized by acute 
onset of symmetric ascending weakness, and may progress to respiratory 
muscle paralysis and autonomic dysfunction. Current knowledge about 
the relationship between GBS and pregnancy is limited. Up to 35% of 
pregnant women with GBS require ventilation support and the maternal 
mortality rate is up to 10%. A previous study showed an increased 
incidence in the postpartum period with a relative risk of 2.93 in the first 
30 days after delivery. The goal of this study was to describe a cohort 
of pregnant women with the diagnosis of Guillian Barre syndrome and 
evaluate their risk of relapse during pregnancy and the post partum period, 
as well as to evaluate disease characteristics.
Methods: A retrospective study was performed. Information about disease 
relapse occurrence and related obstetrics outcome of all women with past 
diagnosis of GBS was extracted from the medical records. Information 
was collected of both mothers and neonates regarding characteristics of 
the disease, perinatal and neonatal outcomes and relapse during pregnancy.
Results: There were 13 pregnancies with past diagnosis of Guillian 
Barre syndrome, in 9 women. Three had a relapse of the disease during 
pregnancy, two of these women also had other pregnancies without having 
GBS outbreak. There were no relapses during the postpartum period. 
Ventilatory support, duration of rehabilitation, age at primary diagnosis 
and pregnancy associated primary diagnosis did not correlate with disease 
relapse in the following pregnancy.$$graphic1_$$graphic2_
Conclusion: Findings in our cohort suggest an increased risk of relapse 
during pregnancy but no increased risk during the postpartum period 
for women with prior diagnosis of GBS. Neither severity of the disease 
nor age at primary diagnosis nor pregnancy-related initial diagnosis is 
a prognostic factor for the risks of relapse in the following pregnancy. 
Larger studies are needed for more definitive conclusions.
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F-109
Fibrinolysis Parameters in Pregnancy Compared to Pre-pregnancy 
in Longitudinally Evaluated Healthy Women. Kelley C. McLean, 
Kathleen Brummel-Ziedins, Mathew Gissel, Thomas Orfeo, Maria 
Bravo, Ira Bernstein. University of Vermont, Burlington, VT, United 
States.
Introduction: Pregnancy is a well-described prothrombotic state, though 
the relative contribution of fibrinolysis to hemostatic balance has not 
been well-characterized. Thromboelastometry, which provides a visual 
representation of clot dynamics, including characterization of clot lysis, 
was used to investigate changes in fibrinolysis parameters longitudinally 
in women prior to conception, and again in the third trimester.
Methods: This is a retrospective sub-analysis of a prospective study, using 
citrated, frozen platelet-poor plasma samples collected pre-conception 
(follicular phase) and in the third trimester (28-34 weeks) in 31 women. 
In the presence of 5nM tissue Factor (TF) and 4nM tissue plasminogen 
activator (tPA) rotational thromboelastometry (ROTEM) was used 
to analyze the maximum clot firmness (MCF) and the following clot 
lysis parameters: 1. lysis onset time (LOT), which represents the time 
at which clot firmness is decreased by 15% compared to the MCF, and 
2. Lysis Time (LT), which represents the time at which clot firmness is 
decreased to 10% compared to MCF. Paired Student t-tests and Pearson’s 
correlation were used to compare parameters between groups at each of 
the two timepoints. Data are expressed as mean and standard deviation. 
The threshold for significance was set at p <0.05.
Results: Both MCF and the clot lysis parameters LOT and LT significantly 
increased in the third trimester compared to pre-pregnancy values, 
with a relatively greater increase in LT (Table 1). There was a positive 
correlation between the increase in MCF and the increase in LOT (r= 
0.39, p= 0.03, R2= 0.15) and LT (r= 0.40, p= 0.025, R2= 0.16) between 
the two time points.
Conclusion: Compared to their non-pregnant state, women in their third 
trimester demonstrate marked hemostatic alterations, with higher MCF, 
as well as prolonged fibrinolysis. Relative to the slowing of lysis onset, 
overall clot lysis time is further reduced between the two time points. The 
increase in MCF was moderately correlated with the increase in both onset 
of lysis and overall clot lysis times. Our data show increased resistance to 
tPA- induced lysis with pregnancy, which varies over the total lysis time. 
These changes may contribute to pregnancy’s prothrombotic potential, 
and also highlight fibrinolysis as a dynamic process.

Table 1. ROTEM parameter changes, pre-pregnancy to third trimester

Pre-
Pregnancy

Pre-
Pregnancy

Third 
Trimester

𝚫,Pre-Pregnancy to Third 
Trimester: p-value, 95% CI of 
mean difference

MCF 18.9 + 3.5 
(mm)

30 ± 4.3 
(mm) <0.0001, 9.8-12.3 (mm)

LOT 
(min)

36.5 ± 20.3 
(min)

83.1 ± 
39.2 (min) <0.0001, 31.7-61.5 (min)

LT (min) 54.4 ± 29.6 
(min)

113.7 ± 
55.8 (min) <0.0001, 38.2-80.5 (min)

 

F-110
Postpartum Depression Among Women with Cardiac Disease: 
Considerations During the Delivery Admission
Danielle Mari Panelli†, Elizabeth B. Sherwin, Christine J. Lee, Sanaa 
Suharwardy†, Hayley E. Miller†, Alisha T. Tolani†, Anna I. Girsen, 
Stephanie A. Leonard, Shiri Warshawsky†, Amy Judy, Abha Khandel-
wal, Ylayaly K. Bianco∗. Stanford University, Stanford, CA, United 
States.
Introduction: Peripartum care for mothers with cardiac disease is 
complex, often involving intensive monitoring and interventions that 

can be distressing. Therefore, we sought to investigate whether stressful 
events surrounding delivery were associated with postpartum depression 
in women with cardiac disease.
Methods: This was a retrospective cohort of women with congenital 
and/or acquired cardiac disease during pregnancy who delivered at a 
single institution between 2014 and 2019. Women who had Edinburgh 
Postpartum Depression Scores (EPDS) documented at the postpartum 
visit were included and were compared to scores obtained from a general 
postpartum cohort from the same institution. A score ≥10 defined a positive 
screen for depression. Potential predictors of depression were selected 
a priori and included adverse cardiac event composites. The adverse 
maternal cardiac event composite included any intrapartum cardiac event, 
admission to telemetry or intensive care unit, or prolonged hospitalization.
Results: Of 174 pregnancies in women with cardiac disease, 89 met 
inclusion criteria. Of these, 18 (20%) had a positive EPDS screen 
compared with 15 of the 109 (14%) controls (p=0.25). The EPDS score 
was significantly higher in the cardiac cohort [median 5, interquartile range 
(IQR) 3-8] than in the control (median 2, IQR 0-7, p=0.001). Within the 
cardiac cohort, the adverse maternal cardiac event composite occurred 
more frequently among women with a positive EPDS screen (61% versus 
27%, p=0.01, Table 1). Postpartum hemorrhage and blood transfusion were 
also associated with a positive screen (p=0.01 and p=0.03 respectively).
Conclusion: Postpartum EPDS scores were significantly elevated in this 
cohort of women with cardiac disease. A sentinel peripartum adverse 
maternal cardiac event imposed an increased risk of a positive EPDS 
screen. Therefore, team care awareness and early intervention to minimize 
maternal psychological distress during the delivery admission might be 
beneficial among this high risk population.

Table 1.Clinical factors associated with positive depression screen among 
women with cardiac disease

Whole 
cohort 
(n=89)

EPDS <10 
(n=71)

EPDS 
>=10(n=18) p-value

AMA at delivery 30 (34%) 24 (34%) 6 (33%) 1.00

Non-hispanic ethnicity 68 (76%) 56 (79%) 12 (67%) 0.35

White race 43 (48%) 33 (47%) 10 (56%) 0.70

Congenital 
cardiacdisease 38 (43%) 30 (42%) 8 (44%) 1.00

Nulliparous 58 (65%) 47 (66%) 11 (61%) 0.78

Composite adverse 
maternal cardiacevent 30 (34%) 19 (27%) 11 (61%) 0.01

Postpartum 
hemorrhage 6 (7%) 2 (3%) 4 (22%) 0.01

Blood transfusion 2 (2%) 0 2 (11%) 0.04

Preterm birth <37 
weeks 24 (27%) 18 (25%) 6 (33%) 0.56

Cesarean delivery 34 (38%) 26 (37%) 8 (44%) 0.59

Composite adverse 
neonatal event 28 (32%) 21 (30%) 7 (39%) 0.57

 

F-111
Abstract Withdrawn

F-112
Effect of Long-Term Storage and Pre-Pregnancy BMI on Lipid 
Parameters in Stored Maternal Plasma Samples. Nada Elsayed, 
Theresa Boyer, Kimberly Jones-Beatty, Jun Lei, Irina Burd∗. Johns 
Hopkins University, Baltimore, MD, United States.
Introduction: Maternal lipid levels may serve as a marker for maternal 
inflammation and a predictor of adverse pregnancy outcomes. We sought 
to determine the effect of pre-pregnancy body mass index (BMI) on 
maternal lipid profile, and to assess the effect of long-term storage on the 
integrity of maternal lipoprotein level measurements.
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Methods: Pregnant women were enrolled in a prospective, longitudinal 
cohort study. Women were categorized as normal (BMI<24.9 kg/m2), 
overweight (25.0 kg/m2<BMI<29.9 kg/m2), or obese (BMI>30.0 kg/
m2) based on pre-pregnancy BMI. Plasma samples were analyzed for 
levels of LDL, HDL, and total cholesterol (TC). Samples were stored at 
-80°C. Standard statistical methods were employed and storage effect on 
lipoproteins was assessed using linear regression.
Results: EDTA-extracted plasma samples from normal (n=18), overweight 
(n=8), and obese women (n=13) were collected at study enrollment and 
at delivery. Among all women, LDL, HDL, and TC increased during 
pregnancy (p<0.001, p=0.028, p<0.001, respectively). There was no 
significant difference in LDL, HDL, or TC at the time of enrollment or 
delivery between groups. Enrollment and delivery samples were stored 
at -80°C for an average of 433 and 263 days, respectively. A significant 
decay effect of storage time was noted. LDL degradation occurred at a 
significantly faster rate in enrollment samples from normal weight women 
(β=-0.294, p<0.001) compared to both overweight (β=0.060, p=0.012) and 
obese (β=-0.102, p=0.029) women. 
Conclusion: While we did not find a significant difference in maternal 
lipid profiles among BMI categories, we established that long-term storage 
of plasma from women with different BMIs may interfere with lipid level 
measurements in a non-linear fashion. Plasma lipid analysis should be 
conducted as soon as possible following collection to avoid potential 
degradation. Furthermore, consideration should be made for different 
lipid degradation rates or mechanisms in women with different BMIs.

Table 1. Sample Characteristics (shown as mean +/-std or n (%))

Normal 
(n=18)

Overweight 
(n=8)

Obese 
(n=13) p-value

Maternal Characteristics

Age (years) 33.3 
(3.8) 32.9 (6.9) 30.8 

(6.1) 0.458 

Race 0.813 

Black/African American 4 (22.2) 2 (25.0) 4 
(30.8)

White/Caucasian 11 
(61.1) 6 (75.0) 7 

(53.8)

Asian 2 (11.1)  0 (0) 0 (0)

Other 1 (5.6) 0 (0) 2 
(15.4)

Pre-pregnancy BMI (kg/m2) 21.7 
(1.6) 27.3 (1.3) 42.2 

(10.2) <0.001

Gestation at Enrollment 
(weeks)

15.8 
(3.5) 13.6 (2.5) 17.2 

(5.1) 0.093 

Gestation at Delivery 
(weeks)

39.0 
(1.3) 38.7 (1.6) 37.9 

(2.2) 0.292 

Time to Analysis Enrollment 
Sample (days)

419.3 
(164.6)

495.0 
(121.3)

414.9 
(182.5) 0.371

Time to Analysis Delivery 
Sample (days)

248.7 
(166.4)

312.5 
(126.8)

252.7 
(184.9) 0.541

Cholesterol Content

LDL Enrollment (mg/dL) 118.7 
(60.6) 95.9 (23.3) 96.4 

(47.8) 0.388

HDL Enrollment (mg/dL) 84.6 
(50.5) 65.7 (35.6) 74.5 

(47.5) 0.570

Total Cholesterol Enrollment 
(mg/dL)

203.3 
(106.3) 161.6 (42.2) 165.2 

(82.7) 0.372

LDL Delivery (mg/dL) 171.7 
(97.3) 194.3 (78.5) 156.3 

(78.2) 0.589

HDL Delivery (mg/dL) 98.2 
(63.0) 86.8 (46.0) 95.8 

(70.1) 0.874 

Total Cholesterol Delivery 
(mg/dL)

270.4 
(139.4)

281.1 
(104.4)

242.2 
(117.7) 0.729

 

F-113
A Comparative Analysis of Metabolomic Profiles between Term 
and Preterm Birth in Maternal Plasma. AbuZar Ansari,1 Young 
Ah You,1 Ji Eun Du,1 Soo Min Kim,1 Jeongae Lee.2 1Ewha Womans 
University, Medical School, Seoul, Korea, Republic of; 2Korea Institute 
of Science and Technology, Seoul, Korea, Republic of.
Introduction: Preterm birth (PTB) is considered as the most significant 
challenge of obstetrics owing to absentia in the early diagnostics, and high 
maternal mortality. The complications of PTB extend in the later life of 
the mother causing hematologic, neurological and respiratory diseases 
due to metabolic dysregulation. In the present study, we have compared 
the metabolomics profile and pathway analysis of preterm and term birth 
to understand the metabolomics changes in plasma.
Methods: We have examined the metabolites in maternal plasma of 
preterm birth (22.6-34.2 weeks, n=11) and termed birth (37.1-40.6 weeks, 
n=10). The plasma samples were evaluated by liquid chromatography 
quadrupole time-of-flight mass spectrometry (LC-Q-TOF-MS) in positive 
as well as negative polarity modes. The preterm and term birth groups 
were differentiated by the PLS-DA model. The differentially regulated 
metabolites were identified and pathway interaction analyzed by KEGG 
pathway analysis. The student’s t-test was performed to compare 
metabolites between term and preterm candidates.
Results: The results demonstrated 114 (943, total number of metabolites) 
differentially expressed metabolites, in which 15 were statistically 
significantly (p<0.05) expressed. 11 metabolites were upregulated while 
4 were found to be downregulated in the preterm birth as compared with 
the termed birth. On further investigations with KEGG analysis, we found 
that differentially regulated metabolites were associated with Linoleic acid, 
Retinol, D-Arginine and D-ornithine, Arachidonic acid, Pantothenate and 
CoA, and Folate biosynthesis pathway metabolism.
Conclusion: Profiled metabolites were the significant difference among 
preterm and term birth subjects. Some of the metabolites might be related 
to the early birth, level of gestation or the onset of labor. The difference 
in the metabolite and associated pathway inculcates the potential of 
metabolites as an early-stage biomarker for preterm birth to identify the 
risk of fetal complications. Moreover, associated pathways should be 
studied in detail for the drug development to maintain a healthy pregnancy.
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F-114
Maternal Body Mass Index is Associated with Increased Platelet 
Extracellular Vesicle Concentrations, but not Adipocyte-related 
EVs at Term. Terry Morgan∗, Mayu Morita, Rikki Wiggins, Amy 
Valent, Nicole Marshall, Kent Thornburg. Oregon HS University, 
Portland, OR, United States.
Introduction: Maternal obesity increases perinatal morbidity and 
mortality. The cause is not yet clear, but adipocyte-related cell signaling 
may play a role. We hypothesized that adipocyte-related extracellular 
vesicles (EVs) may be increased in the plasma of obese women at term 
compared with lean matched controls.
Methods: Retrospective analysis of banked platelet poor plasma 
uniformly collected, processed, and frozen from 18 women (BMI range 
25-50) at 37-38 weeks gestation. Nine cases also had concurrent cord 
blood samples for analysis. Cell- and size-specific EVs were imaged 
and quantitated per ul of plasma using nanoscale high resolution flow 
cytometry on a FacsAria Fusion (BD Biosciences) validated by our group. 
All samples were run in duplicate in a single batch. Plasma samples 
were stained for relative adipocyte markers SLC7A/CD36/ and CD9 
tetraspanin control. Simultaneously they were also stained for CD41/
CD61/CD9 platelet EV internal controls present in all plasma samples in 
the detectable range. Stained 0.1um PBS and EV depleted plasma served 
as negative controls. Adipose explant cultures served as fat-EV positive 
controls. EV size was estimated relative to Megamix polystyrene beads 
(100nm-900nm in size). Known quantities of flow sorted 200nm beads 
were used as sample dilution buffer to serve as standardized concentration 
controls to normalize test volumes between samples.
Results: We observed no difference in adipocyte-related EVs in obese 
vs lean cases and no correlation between their levels and maternal BMI. 
However, we surprisingly observed significantly more platelet EVs in 
cord blood vs their matched maternal samples at delivery (p<0.05) and a 
strong correlation between maternal platelet EV concentrations and her 
pre-pregnancy BMI (r=0.80; p<0.01).
Conclusion: Others have reported increased platelet counts in obese 
females, but not male subjects (doi:10.1155/2008/834153). It appears 
that platelet EVs may also be increased in obese mothers. This could 
be a marker of chronic inflammation in these women, but the clinical 
implications require further study.

F-115
Encouraging Healthy Lifestyle Behaviors in Vulnerable Women 
in Preparation for Pregnancy: An Ethical Framework. Sharissa 
M Smith†,1 Régine P.M. Steegers-Theunissen∗,1 Maria P.H. Koster∗,1 
Rianne M.J.J. van der Kleij∗,1,2 Hafez Ismaili M’hamdi∗.1 1Erasmus 
Medical Center, Rotterdam, Netherlands; 2Leiden University Medical 
Center, Leiden, Netherlands.
Introduction: Large inequalities in perinatal outcomes exist between 
women with a different socioeconomic status (SES). A low SES is 
associated with poorer lifestyle behaviours and health. A poor lifestyle 
increases the risk of adverse pregnancy outcomes (e.g. premature birth) 
and can affect the lifelong health of the child, even before conception. 
Therefore, the preconception period is an important window of opportunity 
to encourage women with a low SES to improve their lifestyle and 
subsequent pregnancy outcomes. At the moment, the use of so-called 
‘nudges’ is being considered to improve the lifestyle of vulnerable 
women who want to get pregnant. A nudge is a non-intrusive, non-
coercive behavioral intervention that can help transform healthy choices 
into easier choices. For example, providing a reward and changing their 
incentives may nudge women to stop smoking or visit a preconception 
care consultation. The use of nudges, however, raises a myriad of moral 
questions. Aren’t we rewarding poor lifestyle behaviors? Who should 
pay for the rewards and why? Do we run the risk to stigmatize a group 
of already vulnerable women?
Methods: To address these questions, we have developed a framework 
to support the ethical evaluation of the use of nudges for vulnerable 
women who want to get pregnant. A literature search was performed and 
morally undesirable effects were extracted from other ethical frameworks 

and interventions. Based on this study and our own moral analysis 
we developed ethical criteria that can be used to determine the moral 
justifiability of nudges under consideration.
Results: Our framework consists of 17 criteria that are grouped 
according to the four bioethical principles of Beauchamp and Childress. 
The criteria pertain to (I) transparency, (II) intrinsic motivation, (III) 
privacy, (IV) libertarian paternalism, (V) decreasing self-management, 
(VI) stigmatization, (VII) encouraging unwanted behavior, (VIII) 
intrusiveness, (IX) health benefits vs. burdens, (X) effectiveness, (XI) 
timing of the reward, (XII) the beneficiary, (XIII) allocation of rewards, 
(XIV) sustaining healthy behavior (XV) fairness, (XVI) inequity and 
(XVII) cost-effectiveness.
Conclusion: This ethical framework offers a sound moral basis for the 
development and evaluation of incentive-based interventions, such as 
nudges, that encourage vulnerable women to improve their lifestyle in 
the pre-conception period.

F-116
Fetal Metabolic Dysregulations in Response to Maternal Obesity. 
Matthew Bucher,1 Kim Ramil C Montaniel,1 Susan Weintraub,2 Leslie 
Myatt,1 Hagai Tavori,1 Alina Maloyan∗.1 1Oregon Health and Science 
University, Portland, OR, United States; 2University of Texas Health 
Science Center, San Antonio, TX, United States.
Introduction: Children born to obese mothers are developmentally 
programmed to become obese and develop cardiometabolic diseases. This 
creates a cycle of obesity that is established in utero and is perpetuated 
across generations. Obesity is associated with dyslipidemia, insulin 
resistance, and impaired energy metabolism. We hypothesized that fetal 
lipid metabolism and insulin sensitivity are dysregulated in the setting 
of maternal obesity.
Methods: Maternal and cord blood and placental tissues were collected 
following C-sections at term with no labor. Patients were grouped into 
normal weight (NW, BMI=18-24.9, n=47) or obese (OB, BMI≥30, n=51) 
and separated by fetal sex. We measured lipids, insulin, and glucose 
in maternal and cord blood. Placental markers of energy metabolism 
and relevant metabolites were measured by western blot and mass 
spectrometry, respectively.
Results: Maternal and cord plasma total cholesterol and cord plasma 
HDL were significantly reduced in OB women showing an inverse 
correlation with maternal BMI (p<0.05 for both). While no changes in 
glucose were observed, plasma insulin (p=0.03) and HOMA-IR (p=0.01) 
were increased in cord blood of OB women with females only. We next 
measured the effect of maternal obesity on placental metabolism. The 
expression of the LDL receptor responsible for tissue uptake of LDL and 
apoE-containing HDL was decreased only in male placentas of OB vs. 
NW women (p=0.01). Placental expression of regulators of mitochondrial 
function PGC1α and SIRT3, and of lipid metabolism ERRα, CPT1α and 
CPT2 were also decreased (p<0.05) with a stronger effect in females 
than males. Using the metabolomics approach, we found increases in 
glutamine, glutamate, alpha-ketoglutarate (αKG) and 2-hydroxyglutarate 
(2-HG) in OB placentas (p<0.05) suggesting that glutamate conversion 
into αKG and 2-HG was induced to maintain a normal metabolic flux. 
Citrate, a product of reductive carboxylation of αKG and precursor of fatty 
acid biosynthesis, was increased 2-fold in OB vs. NW women (p<0.05).
Conclusion: Maternal obesity causes a reduction in cord blood HDL, 
major fetal lipoprotein essential for proper growth and development. 
Fetuses born to obese mothers are insulin resistant and show dysregulations 
in placental energy metabolism and reduced placental cholesterol uptake. 
Future studies will reveal how abnormal lipid metabolism and insulin 
resistance in utero and in adults are related. If these changes persist into 
adult life, they might at least partially explain the cardiometabolic diseases 
seen in the offspring of obese mothers.



Friday Posters
 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 249A

F-117
Derivation of trophectoderm-like Cells From Human Naïve 
Pluripotent Stem Cells. Shingo Io†,1,2,3 Mio Kabata,2 Eiji Kondoh,1 
Takuya Yamamoto,2 Masaki Mandai,1 Yasuhiro Takashima∗.2 1Kyoto 
University Graduate School of Medicine, Kyoto, Japan; 2Center for iPS 
Cell Research & Application, Kyoto University, Kyoto, Japan; 3Japan 
Society for the Promotion of Science, Tokyo, Japan.
Introduction: A dysfunctional trophoblast can compromise placentation, 
which can cause pre-eclampsia, fetal growth restriction, placental 
abruption and late pregnancy loss. In order to elucidate the pathogenesis 
of various pregnancy complications, it is important to understand the 
development of normal placenta. In general, choriocarcinoma and 
immortalized cell lines have been used as human trophoblast models. 
However, these cell lines are confronted with problems of criteria 
mismatch, transcriptome discrepancy, and restricted differentiation 
potency. This study aims to establish in vitro trophectoderm (TE), the 
origin of trophoblast lineage, and reconstitute trophoblast development. 
We used human naïve pluripotent stem cells (PSCs) for our model, because 
they share features with pre-implantation epiblast.
Methods: We used three different human induced PSC (iPSC) lines 
derived from healthy donors. Naïve iPSCs were generated from 
conventional “primed” iPSC lines with transgene induction or small 
molecules. To generate TE-like cells (TELCs) from the naïve iPSCs, we 
tried direct differentiation under chemically defined culture conditions. 
After acquiring the TE state, the medium was switched to establish 
cytotrophoblast stem cells (CTSCs). We evaluated CTSCs by first-
trimester trophoblast criteria. Forskolin and the combination of geltrex, 
A83-01, and neuregulin-1 induced the differentiation of CTSCs into 
syncytiotrophoblast (ST) and extravillous trophoblast (EVT), respectively. 
The expression of molecular markers of each trophoblast stage was 
analyzed by qRT-PCR. The secretion of hCG was evaluated by ELISA. 
The protein expression of HLA-G was analyzed by immunostaining and 
flow cytometry. For RNA sequencing (RNA-seq), single-end reads were 
mapped using HiSAT2 and normalized with EdgeR.
Results: TELCs exhibited high transcriptome correlation with TE, and 
immunostaining showed the expression of TE consensus markers such as 
CDX2, GATA3 and TFAP2C. TELCs could terminally differentiate into 
both hCG+ST and HLA-G+EVT after differentiating into CTSCs. CTSCs 
proliferated extensively and maintained stemness over 4 months. Flow 
cytometry showed that CTSCs expressed ITGA6, but not HLA-ABC. The 
expression levels of C19MC microRNAs were high in CTSCs as well as in 
choriocarcinoma cell lines. Bisulfite sequencing showed hypomethylated 
ELF5 promoters in the CTLCs. RNA-seq confirmed the transcriptome 
of CTSCs was similar with that of first-trimester cytotrophoblast. Like 
iPSCs, embryonic stem cells could also differentiate into trophoblast 
lineage using our method.
Conclusion: The culture systems described here provide new 
opportunities for investigating the early development of human placenta, 
modeling diseases, and reproductive medicine.

F-118
Characterisation of Placental DNA Methylation Across Early 
Human Gestation. Qianhui Wan†,1,2 James Breen∗,2,3,4 Shalem Y-L 
Leemaqz∗,1,2,4 Stephen M Pederson∗,3 Tanja Jankovic-Karasoulos∗,1,2 
Dale C McAninch∗,1,2 Dyla McCullough∗,1,2 Melanie D Smith†,1,2 
K Justinian Bogias†,1,2 Claire T Roberts∗,1,2 Tina Bianco-Miotto∗.2,5 
1Adelaide Medical School, Adelaide, Australia; 2Robinson Research 
Institute, Adelaide, Australia; 3Bioinformatics Hub, Adelaide, 
Australia; 4South Australian Heath & Medical Research Institute 
(SAHMRI), Adelaide, Australia; 5School of Agriculture, food and Wine, 
Adelaide, Australia.
Introduction: Placental development is vital for pregnancy success. DNA 
methylation is important during fetal development but its role in human 
placental development is poorly understood. Oxygenation of the placenta 
increases at around 10 weeks’ gestation with initiation of maternal blood 
flow into the intervillous space. Our study focusses on understanding 
the DNA methylation profile of placenta across early gestation and the 
investigation of whether changes in DNA methylation coincide with 
maternal blood flow.

Methods: To characterise the methylome of placentas across early 
gestation, we used Infinium MethylationEPIC arrays to profile DNA 
methylation of 131 samples (6-23+6 weeks’ gestation). We used R/
Bioconductor packages to filter, normalise and identify differentially 
methylated regions (DMRs). After removing failed samples and probes, 
we used 616308 probes for downstream analyses.
Results: The placenta was the first non-cancerous tissue reported to 
contain partially methylated domains (PMDs). These are large regions that 
are partially methylated with repressed gene expression. With many more 
samples across early gestation when compared to previously published 
data, our data show that PMDs are established as early as 6 weeks of 
gestation. Placenta specific imprinted genes were imprinted as early as 
6 weeks’ gestation. We also undertook analyses comparing groups ≤10 
weeks’ and >10 weeks’ gestation. Using Stouffer method to combine P 
values of regions (combined p values <0.01, methylation change > 20% 
and minimum number of probes ≥ 3), 281 DMRs were identified between 
groups with 41 being located in gene promoters (FANTOM5 Human 
Promoters). For example, DNA methylation within DMRs at promoters of 
SLC2A3 and CCR7 increased across early gestation and the corresponding 
gene expression decreased. DNA methylation changes also involved in 
angiogenesis pathway (HIF1A and PLD1) and inflammation mediated 
by chemokine and cytokine signalling pathway (CCR7 and PRKACB).
Conclusion: In a large dataset we confirmed that DNA methylation 
increases across early gestation and that PMDs were established 
early. Placental DMRs that changed around 10 weeks’ gestation were 
enriched for genes involved in immune response and embryonic organ 
development. The regulatory mechanisms between DNA methylation 
changes and gene expression will be further investigated.

F-119
O-GlcNAc Transferase (OGT) and Tryptophan Hydroxylase (TPH) 
are Highly Expressed in the Human Placenta Across Gestation 
with Lower OGT Expression in Male Fetuses. Amy Kelly†, Anita 
Kramer, Lana Madi, Kathryn Erickson, Theresa Powell, Thomas 
Jansson∗. The University of Colorado, Aurora, CO, United States.
Introduction: Placental O-GlcNAc transferase (OGT) has been reported 
to mechanistically link maternal stress to impaired fetal neurodevelopment 
in mice. Similarly, increased placental serotonin synthesis by tryptophan 
hydroxylase (TPH1) and release into the fetal circulation is one mechanism 
mediating the adverse effects of maternal infection/inflammation on the 
developing fetal mouse brain. In addition, sex differences in placental 
OGT expression and serotonin release may underpin the differences in 
susceptibility to neurodevelopmental disorders between females and 
males. However, to what extent these mechanisms are operating in the 
human placenta remains to be established. We hypothesize that OGT and 
TPH1 is highly expressed in the human placenta across gestation with 
lower expression in male fetuses and that placental serotonin release into 
the fetal circulation at term is sex dependent.
Methods: Chorionic villi were collected from healthy, lean women with 
uncomplicated pregnancies. Early gestation placenta was from elective 
terminations (n=40) and term placenta was from c-sections without labor. 
Placental sex was determined with detection of sex-determining region 
Y (SRY) transcripts from extracted genomic DNA or reverse transcribed 
RNA. Protein expression was determined for OGT and TPH1 in placental 
homogenates with capillary immunoblotting and normalized to ß-actin. 
Serotonin concentrations were determined at term from platelet-depleted 
umbilical vein and arterial plasma by ELISA from male (n=23) and female 
(n=19) cord blood. Statistical significance was p<0.05 following repeated 
measures ANOVA with Dunnett’s post hoc test.
Results: Placental OGT expression in male placenta was lower than in 
females throughout gestation. From 6-13 weeks, placental OGT in males 
(n=14) was lower (44±8 %, p<0.05) than female first trimester placenta 
(n=11) and from 13-20 weeks OGT in males (n=11) was 39±9 % lower 
than female placenta (n=9). At term, OGT protein expression remained 
lower (38±6 %, p=0.01) in male placenta compared to female placenta. 
TPH1 was detected in placenta as early as 6 weeks and at term. Serotonin 
concentration was higher in the umbilical vein compared to umbilical 
artery in both males and females indicating placental serotonin secretion 
in human pregnancy.



250A Reproductive Sciences Vol. 27, Supplement 1, March  2020 Scientific Abstracts

Conclusion: OGT is highly expressed in the human placenta across 
gestation, with lower levels in male fetuses. Moreover, the human placenta 
secretes serotonin into the fetal circulation at term. This data is consistent 
with the possibility that placental OGT and serotonin secretion may be 
linked to neurodevelopment in humans. As in mouse models, it is possible 
that lower placental OGT expression in males may contribute to the 
increased susceptibility for certain neurodevelopmental disorders in boys.

F-120
Mice Lacking TRPV2 Adopt Compensatory Mechanism to Comply 
with Fetal Needs. Katrien De Clercq†,1,2,3 Jorge Lopez-Tello†,2 Yuki 
Katanosaka∗,4 Thomas Voets∗,1 Amanda N. Sferruzzi-Perri∗,2 Joris 
Vriens∗.1 1KU Leuven, Leuven, Belgium; 2University of Cambridge, 
Cambridge, United Kingdom; 3KULeuven, Leuven, Belgium; 4Okayama 
University, Okayama, Japan.
Introduction: 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, activating underlying signaling pathways. Mice lacking TRPV2 
are born with reduced birthweight and increased perinatal lethality. We 
recently observed that TRPV2 knockout (KO) mice suffer from late-onset 
intrauterine growth restriction caused by placental insufficiency. Placental 
weights were decreased from E16.5 onwards, while fetal failure to thrive 
was observed from E17.5. Interestingly, TRPV2 mRNA expression was 
confined to the labyrinth zone (Lz) of the placenta, which is responsible 
for nutrient transport. Here, we investigated whether the morphology 
and nutrient transport were altered in placentas from TRPV2 KO fetuses.
Methods: The cell specific mRNA expression of TRPV2 was assessed 
using RNAscope. Placental clearance of glucose and amino acids was 
assessed using 3H methyl-D glucose and 14C aminoisobutyric acid in vivo 
on E16.5 and E18.5 (term=20 days). In representative placentas, mRNA 
levels of glucose (Slc2a3 and Slc2a1) and amino acid (Slc38a1,Slc38a2 
and Slc38a4) transporters were quantified by q-RT-PCR in the Lz. 
Placental zone volumes were determined using stereology. Data was 
analysed in placentas from TRPV2 KO and wild type (WT) littermates 
using heterozygous breeding.
Results: TRPV2 was specifically expressed in SynA and SynB-positive 
syncitium layers I and II, respectively, and Ctsq-positive sinusoidal 
trophoblast giant cells, but not in fetal endothelial cells. The placental 
capacity to transfer glucose and amino acids was significantly increased 
in TRPV2 KO fetuses compared to the WT littermates at E18.5 (1.2 times 
for glucose transfer and 2.3 times amino acids transport relative to their 
size, n=7 litters), while no differences were observed at E16.5 (1.02 times 
for glucose transport and 0.98 times for amino acids transport = 7 litters). 
This compensatory mechanism was not caused by increased mRNA 
expression of glucose or amino acids transporters, nor by increased volume 
of the Lz. In contrast, the volume of the Lz was significantly decreased 
at E18.5 but not at E16.5. 
Conclusion: TRPV2 is abundantly expressed in syncitium cells that are 
responsible for nutrient transport. Mice lacking TRPV2 seem to adopt 
compensatory mechanisms in order to comply with fetal needs during 
pregnancy. Despite a decreased volume of the Lz, TRPV2 KO mice 
received more nutrients relative for their size. Unaltered expression 
levels of transporters in the Lz suggest that other strategies are employed 
to upregulate placental transport capacity, albeit insufficient to maintain 
normal fetal growth. 

F-121
Placental Vulnerabilities to Diesel Particulate Matter Exposure: 
Trophoblast Accumulation and Pathological Effects. E D 
Johnstone∗, N Ahmad†, N Yatim†, L Hammer, J Naylor, S Greewood, 
C Jones, G Margison, A Heazell, A Povey. University of Manchester, 
Manchester, United Kingdom.
Introduction: Exposure to air pollution increases the risk of fetal growth 
restriction (FGR), but the mechanism of this effect is poorly understood. 
Particulate matter (PM) produced following diesel combustion contains 
known mutagens and can cross the lung epithelial barrier, thereby 
gaining access to the placenta. Using an in vitro placental explant model 

we examined the susceptibility of trophoblast to PM, uptake of PM 
by trophoblast and functional effects on trophoblast development and 
function.
Methods: Placentas from normal term pregnancies were obtained with 
ethical approval and consent, and sampled within 30 mins of delivery. 
Functional O6-alkylguanine DNA alkyltransferase (MGMT) DNA repair 
activity was assessed in tissue extracts from 81 placentas using a MGMT 
assay. Placental explants were exposed to PM 100µg/ml over 7 days 
culture. The presence and morphological effects of PM exposure was 
examined in fixed explants by transmission electron microscopy (n=9). 
Representative micrographs of syncytiotrophoblast (SCT) microvillous 
and basal membranes (MVM &BM) were obtained. SCT differentiation 
was assessed by explant hCG release measured using ELISA (n=8). 
Immunohistochemical staining was used to quantify proliferation (Ki67), 
apoptosis (anti-M30), oxidative damage (8-OHdG) and macrophage 
presence (CD163). Data are presented as median+/-IQR and differences 
between groups assessed using Mann-Whitney.
Results: MGMT activity was low to minimal in trophoblast tissue 
(0.028-0.19 fmole MGMT/µg protein). EM demonstrated reduced MVM 
regeneration in vitro after PM exposure and PM in the SCT BM. Exposure 
to PM increased hCG release (mIU/ml/mg protein) (57.9(31.7-61.7) vs. 
37.6(25.9-41.5) p=0.02), but did not affect cell proliferation or macrophage 
presence. Oxidative damage (positively stained nuclei/total nuclei)x100) 
was increased by PM exposure (52.2(48.1-55.4) vs 43.4(41.4-45.1) 
p=0.03). Apoptosis showed a non-significant trend to increase with PM 
exposure (2.94(2.1-4.6) vs 1.9(1.3-3.5) p=0.31).
Conclusion: The placenta has 38x less MGMT DNA repair activity 
than liver and 3x less activity that brain making it more vulnerable 
to potential mutagens like PM. In vitro, PM can cross the MVM and 
potentially cause DNA damage via increased oxidative stress where it 
is associated with disrupted trophoblast differentiation. These results 
suggest that dysregulated differentiation, which is associated with 
placental dysfunction maybe the mechanism by which high levels of diesel 
PM pollution cause FGR and provide insights into how other potential 
mutagens may affect placental function.

F-122
Endothelial Jagged1 Regulates Decidual Angiogenesis in Early 
Mouse Pregnancy. Nicole M. Marchetto†,1 Salma Begum∗,1 Valerie 
O’Besso†,1 Hill Yin,1 Tracy Wu,1 Carrie J. Shawber∗,2 Nataki C. 
Douglas∗.1 1Rutgers Biomedical & Health Sciences, Newark, NJ, 
United States; 2Columbia University, New York, NY, United States.
Introduction: Maternal spiral arterioles (SpA) in the mesometrial decidua 
and newly formed decidual capillaries support embryonic development 
prior to placentation. We have previously shown Notch signaling is 
active in endothelial cells (EC) of capillaries and SpAs and Notch ligands 
Delta like-4 (Dll4) and Jagged1 (Jag1) are co-expressed in ECs of SpA. 
In the retina, EC Jag1 antagonizes Dll4, and loss of EC-Jag1 decreases 
angiogenesis due to increased Dll4/Notch signaling. Our aim was to 
determine if EC Jag1/Notch signaling regulates remodeling of decidual 
SpAs. We created a mouse model of specific Jag1 deletion in maternal 
ECs and determined impact on the formation of SpAs and progression 
of pregnancy.
Methods: EC-specific Cdh5-CreERT2 transgenic mice were bred to 
ROSALacZflox/flox mice to confirm Cre activity in decidual ECs, or bred 
to Jag1flox/flox mice to delete Jag1 in ECs. Cdh5-Cre control, Cdh5-
Cre;ROSALacZ flox/+ reporter, and Cdh5-Cre;Jag1fl/fl (Jag1ΔEC) mutant 
females were generated and tamoxifen (0.1mg/g body weight) given 
by oral gavage to induce recombination. To overcome ovarian defects, 
progesterone pellets (30mg, XR) were placed subcutaneously at embryonic 
day (E) 4.5. Uteri were harvested at E7.5. RNA was extracted from whole 
implantation sites or implantation sites were fixed, embedded, frozen and 
sectioned at 7µm. To determine expression of Notch downstream effectors 
Hey2 and Nrarp, qRT-PCR was performed and normalized to β-actin. 
X-gal staining was used to detect Cre activity. Sections were stained 
for Jag1 or Dll4 with EC marker, CD31, or pericyte marker, neural/
glial antigen 2 (NG2). SpAs were defined as CD31+ vessels with NG2 
coverage. Images were analyzed with ImageJ software. Mann Whitney 
U test was used to compare medians.
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Results: Analysis of Cdh5-Cre;ROSALacZ flox/+ uteri demonstrated 
recombination in EC of decidual capillaries and SpAs. Number of 
implantation sites in Cdh5-Cre and Jag1ΔEC mice were similar at E7.5. 
Jag1 expression was reduced by 91% in CD31+ ECs and by 76% in 
SpAs in the mesometrial region (MR) of Jag1ΔEC uteri (p<0.01). In 
contrast, Dll4 expression was increased by 65% in CD31+ ECs and 
by 45% in SpAs in the MR of Jag1ΔEC uteri (p<0.05). Expression of 
Notch effectors, Hey2 and Nrarp was increased in implantation sites from 
Jag1ΔEC (p<0.05), relative to Cdh5-Cre pregnancies, consistent with 
increased Notch signaling.
Conclusion: We show EC-specific loss of Jag1 in early pregnancy 
significantly increases Dll4 expression in CD31+ ECs in the MR. Increased 
Dll4 was associated with increased Notch signaling, consistent with loss 
of inhibitory function of EC-Jag1. Future studies will determine how loss 
of EC-Jag1 impacts decidual vasculature and pregnancy.

F-123
Placental Neurotransmitter Transporters and High Maternal BMI: 
Pathways to Adult Health Disorders? Natasha Walker†, Panagiotis 
Filis∗, Paul A Fowler∗. Institute of Medical Sciences, Aberdeen, United 
Kingdom.
Introduction: Being overweight or obese during pregnancy increases 
the risk for offspring neurodevelopmental and behavioral disorders (e.g. 
autism, ADHD) which are more prevalent in boys. Since the placenta 
is the interface between mother and fetus, altered maternal physiology 
resulting from maternal obesity will have direct effects on placental 
function. The placenta regulates levels of serotonin, which is essential for 
fetal brain development, and glutamate, which is neurotoxic in excess. We 
hypothesized that high maternal BMI influences expression of placental 
transporters resulting in adverse consequences for the fetus.
Methods: Electively terminated fetuses and placentas from normally-
progressing 1st and 2nd trimester pregnancies and term placentas were 
collected with informed consent. Early pregnancy maternal BMI was 
recorded. Multiple biopsies from placentas (n=129) and whole fetal brains 
were pulverized (n=41) to ensure representative sampling. Liquid-liquid 
phase partitioning was used to enrich plasma membrane proteins which 
were quantified by LC-MS/MS. Transporters were immunolocalized. 
Fetal serotonin metabolism was investigated using RT-qPCR and MAOA 
activity assays. Multivariate regression analysis used maternal BMI, fetal 
age and sex as covariates.
Results: In early gestation, glutamate importers ARALAR 1 and ARALAR 
2 localized to the placental plasma membrane and were decreased by high 
BMI, reducing glutamate clearance. Males showed further disruption if 
they were from a high BMI pregnancy: an additional glutamate importer 
was reduced (EAAT1; P=0.01) and the norepinephrine transporter 
(NET) showed a trend for altered developmental trajectory (P=0.06). We 
previously found decreased placental serotonin uptake transporter (SERT) 
and reduced fetal brain MAOA (neurotransmitter inactivator) transcript 
where the mother had BMI≥25 during neurogenesis (P=0.01). Now we 
show that high maternal BMI also reduces fetal brain MAOA activity 
(P=0.02). Serotonin signaling remains disturbed, with increased MAOA 
and MAOB protein expression in the obese placenta at term.
Conclusion: High maternal BMI was associated with altered in utero 
serotonin signaling and reduced clearance of glutamate, especially in boys. 
Our results suggest that the link between high maternal BMI and aberrant 
neurodevelopment in the child likely involves altered transplacental 
neurotransmitter transport and dysregulated serotonin metabolism, which 
persists throughout the pregnancy.

F-124
Defining Co-expression Patterns and Molecular Pathways of the 
Placenta During Early Pregnancy. James Breen,1,2,3 Melanie Smith,2,4 
Dale McAninch,2,2 Tanja Jankovic-Karasoulos,4,2 Dylan McCullough,2,4 
Stephen M Pederson,3 Konstantinos J Bogias,2,4 Qianhui Wan,2,4 Tina 
Bianco-Miotto,4,2 Claire Roberts∗.2,4 1South Australian Health & 
Medical Research Institute, Adelaide, Australia; 2Robinson Research 
Institute, University of Adelaide, Adelaide, Australia; 3University of 
Adelaide Bioinformatics Hub, Adelaide, Australia; 4University of 
Adelaide, Adelaide, Australia.
Introduction: The placenta is essential for pregnancy with impacts on 
the long-term health of mother and child. Difficulties accessing it in 
ongoing pregnancies have constrained detailed understanding of placental 
development, particularly in early gestation at the molecular level, when 
fetal and maternal vascular development is initiated.
Methods: Placental chorionic villous tissue was sampled from 84 healthy 
women undergoing elective pregnancy terminations from between 6-23+6 
weeks of gestation. Total RNA profiles identified using high-throughput 
sequencing. Differential gene expression (DE) analysis was undertaken 
comparing 6-10 weeks’ vs 11-23 weeks’ gestation using linear modelling 
on log-transformed counts and precision weights. Using an additional 
set of 25 first trimester samples, we also performed Weighted Gene 
Co-Expression Network Analyses (WGCNA) to identify groups of co-
expressed genes.
Results: We identify three phases of placental gene expression during early 
to mid-gestation, with highly distinct gene co-expression patterns defining 
early, transitional and late phases. In early (6-10 weeks’) gestation, we 
identified 301 significantly DE genes (FDR<0.01 & >1 logFC) that are 
involved in protein processing, cell cycle and ribosomal synthesis. Later, 
from 14-23 weeks’ gestation, 747 genes were differentially expressed. 
Co-expression patterns reveal a dramatic increase in the expression of 
immune response genes that are not seen in the early phase. From 11-13 
weeks’ the co-expression profile appears to be in transition. Using single-
sample gene enrichment scoring, we also show that samples across the 
gestational age gradient closely match epithelial-mesenchymal transition 
(EMT) gene expression signatures derived from cancer tissues.
Conclusion: The characterisation of putatively normal expression of 
genes involved in epithelial-mesenchymal transition and cell cycle during 
early pregnancy provides a basis on which to assess how pregnancy 
complications such as preeclampsia arise from aberrant placental 
molecular development. By using a pregnancy transect, we aim to 
establish precise timings for regulatory mechanisms that act within 
the developing placenta to enable establishment of accurate pregnancy 
monitoring systems.

F-125
Fibronectin-Integrin Interactions Regulate Placental Endothelial 
Cell Complex Formation and Migration in Severe Fetal Growth 
Restriction. Diane L Gumina†, Kathryn Kilpatrick, Shuhan Ji, Emily 
J Su∗. University of Colorado Anschutz Medical Campus, Aurora, CO, 
United States.
Introduction: Severe fetal growth restriction (FGR) increases risk for 
poor outcomes. Morphologically, severe FGR placentas have diminished 
vasculature mediated by impaired angiogenesis. We previously reported 
that fetoplacental endothelial cells (ECs) exhibit reduced migratory 
capacity in the absence of extracellular matrix (ECM) substrates, 
demonstrating intrinsic FGR EC impairments. Yet the underlying 
mechanisms remain unknown. EC-ECM interactions play a prominent 
role in regulating angiogenesis. Our lab has shown that FGR placentas 
exhibit reduced fibronectin (FN), a villous stromal ECM protein. FN 
interactions with FN-specific integrins drive focal adhesion complex 
formation, thereby triggering downstream signaling that initiates cellular 
migration. Of the angiogenic integrins that bind FN, αvβ3 expression 
is low in quiescent ECs and enhanced in angiogenesis, suggesting that 
αvβ3 activation is required for EC migration. Thus, we hypothesized that 
FN-induced αvβ3 complex formation would be impaired in FGR ECs 
subjected to FN resulting in reduced EC migratory capacity.
Methods: ECs were isolated from uncomplicated, term pregnancies 
and pregnancies with severe FGR. FGR inclusion criteria included an 
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estimated fetal weight <10th%ile and absent or reversed umbilical artery 
end-diastolic velocities. Integrin-based adhesion complexes were isolated 
from ECs plated on apotransferrin (negative control), FN in the presence 
or absence of LM609 (an αvβ3 blocking antibody), and FN+MnCl2, which 
promotes integrin complex maturation. Isolated complexes were compared 
via Western blot. Scratch wound assays performed on FN were used to 
assess migratory capacity of FGR ECs and control ECs +/- LM609. One-
way ANOVA with Tukey’s post-hoc analysis and paired t-tests were used 
to assess statistical significance.
Results: Integrin αv and β3 complexes were enriched in control ECs plated 
on FN and further enhanced with MnCl2. In FGR ECs, unexpectedly, there 
was a significant increase in both αv and β3 complexes in comparison to 
controls. This finding was similar for complex-associated proteins as we 
found increased recruitment of vinculin, vascular endothelial growth factor 
receptor 1, and vascular endothelial growth factor receptor 2 (mature and 
immature forms) in FGR complexes (p<0.05 for all comparisons). FGR 
EC migration remained significantly reduced compared to control ECs 
despite the presence of FN (p=0.0058). In contrast, control ECs plated 
on FN and subjected to LM609 demonstrated impairment in migration 
similar to FGR ECs.
Conclusion: FN-αvβ3 interactions regulate fetoplacental EC migration. 
However, increased recruitment of αv, β3, and complex-associated 
proteins in FGR suggests impaired integrin complex dynamics, which may 
represent a previously unidentified mechanism contributing to deficient 
angiogenesis in FGR.

F-126
Placental H-Scan Sonography Demonstrates Potential for Disease 
State Discrimination. Stefanie J Hollenbach†,1 Jihye Baek,1 Loralei 
L Thornburg,1 Helen Feltovich,2 Richard K Miller,1 Kevin Parker,1 
Stephen McAleavey∗.1 1University of Rochester, Rochester, NY, United 
States; 2University of Wisconsin-Madison, Madison, NY, United States.
Introduction: The ischemic placental spectrum of disease—preeclampsia, 
intrauterine growth restriction, and abruption—markedly increase 
morbidity and mortality for pregnant women and their neonates. However, 
direct clinical assessment of the placenta is limited. Our objective is to 
investigate the diagnostic potential of H-scan—a sonographic method 
of quantifying tissue microstructure—as a non-invasive method of 
characterizing placental tissue.
Methods: Prospective, descriptive cohort study of women presenting for 
obstetric care at a tertiary medical center with uncomplicated pregnancies, 
ischemic placental diseases, or chronic hypertension. Patients enrolled 
antenatally for post-delivery placental collection. Raw acoustic echos of 
the ex vivo placenta obtained on Siemens S3000 research platform. Raw 
RF data were acquired with the placenta in a water bath at physiologic 
temperature then post-processed to generate H-scan results (Figure 1). 
H-scan discrimination between disease states was quantified with ANOVA 
and ROC curves.

Results: 14 term patients enrolled for ex vivo placental ultrasound with 
12 regions analyzed in triplicate across 4 arbitrarily assigned quadrants 

representing a total of 504 RF sequences. H-scan results were not 
significantly different when uncomplicated pregnancies were compared 
to a full spectrum of ischemic placental diseases (F=0.3109, p=0.740). 
However, H-scan performed well when discriminating placenta of 
uncomplicated pregnancies from those complicated by gestational 
hypertension and preeclampsia (Figure 2).

Conclusion: H-scan analysis demonstrates the potential to discriminate 
placenta in pregnancies affected by preeclampsia from gestational 
hypertension and from uncomplicated pregnancies, though limited 
ability to discriminate chronic hypertension or an unselected spectrum 
of ischemic placental disease. This demonstrates exciting potential for 
H-scan generation of a placental biomarker for antenatal discrimination 
of preeclampsia.

F-127
Profiling Environmental Chemicals for Placental Toxicity Utilizing 
Primary Human Cytotrophoblasts. Joshua F Robinson∗, Hao 
Chen, Mirhan Kapidzic, Emily G Hamilton, Kenisha W Puckett, Yan 
Zhou, Katherine Ona, Susan J Fisher. University of California, San 
Francisco, San Francisco, CA, United States.
Introduction: The placenta is a vulnerable target to stressors and 
alterations in function may underlie pregnancy complications and 
developmental disease. While the mechanisms remain undefined, 
environmental pollutants are linked to common placental-mediated 
diseases such as preterm birth and preeclampsia. Polybrominated diphenyl 
ethers (PBDEs) are identified at appreciable levels in the human placenta 
with unknown consequences. Cytotrophoblasts (CTBs) play critical roles 
in placental development, including: uterine invasion, maternal vascular 
remodeling, and anchoring of the feto-placental unit. In vitro, primary 
human villous CTBs display cellular and molecular behaviors relevant 
to their in vivo functions.
Methods: To study the potential effects of PBDEs on placental 
development, we investigated the consequences of exposing isolated 
CTBs (2nd trimester) to a common PBDE congener (BDE-47). We 
utilized functional and genomic (transcriptomic, proteomic, methylomic) 
approaches to evaluate potential mechanisms of placental toxicity.
Results: In a concentration-dependent manner, BDE-47 produced 
cytotoxicity at levels ≥10μM and altered CTB invasion/migration with 
5μM (p<0.05). On the transcriptomic level, at 24h post-exposure, BDE-47 
(1μM) significantly altered expression of 276 genes (p ≤ 0.025, absolute 
FC ≥ 1.25). Of which, 159 genes were upregulated and 117 genes were 
downregulated. Functional enrichment analyses of differentially expressed 
(DE) genes suggested specific pathways were disrupted by BDE-47: 
steroid metabolism, morphogenesis, inflammation and differentiation. 
Via qRT-PCR we confirmed concentration-dependent alterations in the 
expression of targets known to be involved in placentation (e.g., MMP1, 
PLAC4) and inflammation (IL6).
Conclusion: Our results suggested that in vitro exposure of CTBs to 
PBDEs induced developmental toxicity and molecular perturbations 
relevant to placental development. Ongoing studies aim to link PBDE-
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induced transcriptomic, proteomic and methylomic alterations with 
functional consequences. This work was supported by the USEPA 
(RD883467801) and NIEHS (P01ES022841, R00ES023846).

F-128
Fostering Tolerance? GM-CSF Producing ILC3 as Players of the 
Immune Crosstalk in the Uterine Environment. Meike Hofer†, 
Damián Muzzio, Rebekka Einenkel†, Kristin Hartmann†, Theresa 
Meiner†, Jens Ehrhardt, Marek Zygmunt. Greifswald University, 
Greifswald, Germany.
Introduction: Pregnancy is a unique immunological challenge of 
striking a balance between tolerance and protection. GM-CSF is known 
as an essential mediator of the immune crosstalk at the maternal-fetal 
interface. Analogous to recent findings in the intestinal mucosa, we 
suspect the contribution of GM-CSF producing Innate Lymphoid Cells 
Type 3 (ILC3) to the establishment of a tolerogenic environment in the 
female reproductive tract and aim to elucidate their response to uterine 
hormonal and microbial signals.
Methods: (1) Decidual lymphocytes were isolated from human placentae 
obtained at term after informed consent (n=3). (2) Lymphocytes were 
isolated from uterus, spleen and Peyer’s Patches (PP) of C57/Bl6 mice 
at day 14 (n=7) or day 17 (n=6) of pregnancy and non-pregnant controls 
(n=9). (3) For in vitro experiments, ILC3s were differentiated from 
human cord blood CD34 precursors and treated with either 2 ng/ml 
TGFβ (n=6), 100 ng/ml progesterone (n=5), 50 ng/ml estrogen (n=4) or 
heat killed Lactobacillus rhamnosus (HKLR) (10:1 bacteria:cell) (n=4) 
for 24 h or 10-100 IU/ml hCG for 72 h (n=4). Functional and phenotypic 
characterization was performed by flow cytometry. Additionally, ILC3s 
sorted from the cultured cell population were stimulated with 2 ng/mL 
TGFβ or 100 IU/ml hCG for 24 h and gene expression was analyzed 
by qPCR (n=6). Means were compared using t-test and a p<0.05 was 
considered significant.
Results: (1) We detected GM-CSF+ILC3 in Decidua basalis and 
parietalis at similar frequencies. (2) About 5 % of all ILC3s isolated from 
murine uteri, spleen and PP were GM-CSF positive. Our data indicate 
a distinct although non-significant upregulation of GM-CSF expression 
by ILC3s towards the second trimester compared to the non-pregnant 
state. The GM-CSF mean fluorescence intensity of uterine ILC3s was 
significantly decreased at day 17 of pregnancy compared to day 14. 
(3) TGFβ significantly reduced the percentage of GM-CSF+ILC3s 
from 40.8 % to 22.5 % after 24 h and from 46 % to 27.4 % after 48 h. 
Treatment with HKLR decreased GM-CSF expression by 50 % but only 
in NKp44+ILC3s. No significant change was detected upon stimulation 
with hCG, progesterone or estrogen. qPCR confirmed a significant down-
regulation of GM-CSF gene expression following TGFβ treatment while 
hCG had no such effect.
Conclusion: We confirm the presence of GM-CSF+ILC3s (1) in human 
decidua (2) as well as in murine uterus. Changes of GM-CSF levels in 
ILC3s during the different stages of pregnancy with a significant increase 
during the second trimester indicate their involvement in a tolerogenic 
immunological state. (3) We identify microbial signals and TGFβ as 
factors influencing the GM-CSF expression pattern while detecting 
no significant response to pregnancy hormones. This stable secretion 
suggests the contribution to steady-state GM-CSF levels under physiologic 
pregnancy conditions.

F-129
Viral Infection During Mouse Pregnancy Impacts Placental ABC 
Transporters and Results in Behavioral Dysfunction in Adult 
Offspring. Victoria Regina S Monteiro†,1 Hanailly R Gomes,1 Cherley 
B V Andrade,1 Guinever E do Império,2 Enrrico Bloise,3 Stephen G 
Matthews,2 Pedro M Pimentel-Coelho,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: The placenta expresses ATP-Binding Cassette (ABC) 
transporters which can efflux harmful substances, preventing them 
from entering the fetal circulation. Infection during pregnancy can alter 

the expression of these transporters in the placenta. However, little 
is known as how viral infection impacts placental ABC transporters. 
We hypothesized that viral infection, which has been associated with 
neuropsychiatric disorders, disrupts placental ABC transporters altering 
behavior in the offspring.
Methods: Pregnant mice (CEUA-CCS:036/16) received viral mimic 
(TLR3 agonist), polyinosinic-polycytidylic acid (poly(I:C)), a synthetic 
double stranded RNA, or vehicle on gestational day (GD) 13.5 (ip). For 
placental analysis, females were euthanized at GD18.5 (n=9/group). 
Placental expression of P-glycoprotein (P-gp), breast cancer-related 
protein (Bcrp), Abca1 and Abcg1 (ABC transporters), as well as cell 
proliferation and death were evaluated by immunohistochemistry and 
TUNEL. Adult offspring (54&93 days-old) from 14 pregnancies (7/
group) underwent Rotarod test (motor function) and T-water maze task 
(cognition). Males and females were analyzed separately. Results were 
analyzed using student T-test.
Results: Poly(I:C) resulted in increased immunostaining for Bcrp 
(p<0.01) and Abca1 (p<0.01) in spongiotrophoblast endocrine layer, 
whereas Abca1 (p<0.01) and Abcg1 (p<0.05) signal was lower in 
labyrinth. Cell-proliferation and death markers were lower in the labyrinth 
(p<0.01 and p<0.02, respectively), while cell-death was greater in the 
spongiotrophoblast (p<0.01). Both female and male offspring exhibited 
impaired performance in the Rotarod and the T-water maze, indicating 
impaired motor and cognitive function.
Conclusion: Gestational Poly(I:C) insult decreases the expression of 
placental ABC transporters, leading to a potential increase in fetal exposure 
to drugs and toxins, as well as, deranged lipid biodistribution within the 
maternal-fetal interface. Poly(I:C) was also associated with motor and 
cognitive deficits in adult offspring, suggesting that disruption of placental 
ABC transporters may be involved with altered offspring behavior after 
gestational viral infection.

F-130
A Meta-analysis of Transcriptomic Datasets to Identify Consistent 
Placental Biomarkers of Preterm Birth. Nasim Sobhani†,1 
Chinomnso Okorie†,1,2 Hao Chen†,1 Nida Ozarslan†,3 Leticia 
Marquez-Magana,2 Stephanie Gaw,1 Joshua Robinson∗.1 1University 
of California San Francisco, San Francisco, CA, United States; 
2San Francisco State University, San Francisco, CA, United States; 
3Marmara University School of Medicine, Istanbul, Turkey.
Introduction: Preterm birth (PTB) remains the leading cause of neonatal 
morbidity and mortality, however the underlying mechanisms remain 
elusive. Multiple physiological processes, molecular transformations, and 
other factors, such as infection and/or inflammation may all contribute. The 
placenta is the interface between the mother and baby. Genomic studies 
have been performed to identify placental alterations that may contribute 
to PTB, however the generalizability of these individual datasets may be 
limited by small sample sizes. We hypothesized that by cross-examining 
publicly available transcriptomic datasets, we would have increased power 
to identify consistent molecular correlates of PTB.
Methods: We conducted a meta-analysis of transcriptomic PTB datasets 
available within the Gene Expression Omnibus (GEO) repository. Study 
design for each dataset was reviewed and assessed for applicability to 
PTB. Relevant datasets were independently normalized, and then merged 
based on similarity in design. Differentially expressed (DE) genes between 
PTB and study controls were identified using fixed effects linear model 
(p<0.0001). For each contrast, DE genes shared across studies were 
evaluated for enrichment of biological processes and pathways.
Results: From the GEO repository, we identified 16 datasets that evaluated 
preterm birth markers and the placenta. Of these, we found 3 datasets 
of similar design that analyzed the placental transcriptome in PTB 
compared to term delivery. The combined dataset included 31 samples 
(12 PTB and 19 term). In general, global signatures associated with PTB 
were unique to each study. However, evaluation across multiple datasets 
revealed specific genes/pathways that consistently correlated with PTB. 
We identified 235 DE genes (p<0.0001), in which 30 were upregulated in 
PTB, and 205 were downregulated in PTB, across all three studies. These 
molecules were significantly enriched for master regulatory pathways 
hypothesized to regulate placental development and pregnancy, including 
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organ development, signal transduction, and chromatin modification. 
Additionally, our analysis validated previously proposed biomarkers 
of PTB, including the inflammatory molecules IL17A and PELI1, the 
transcription factor SP1, and the actin-binding protein DIAPH1.
Conclusion: Meta-analysis revealed specific genes that are consistent 
candidate placental biomarkers of PTB. The chromatin modification 
pathway was significantly downregulated, suggesting a role for epigenetic 
dysregulation in PTB. Investigation of DE genes and associated pathways 
across multiple studies may provide enhanced insight into the etiologies 
of PTB.

F-131
Metformin Impacts Syncytiotrophoblast Mitochondrial Function 
in a Sexually Dimorphic Manner. Jessica F Hebert†, Leslie Myatt∗. 
Oregon Health & Science University, Portland, OR, United States.
Introduction: We have previously found significant sexually dimorphic 
reductions in placental mitochondrial respiration with obesity and GDM. 
Metformin is used to treat A2GDM. Its mechanism of action is unclear, 
but it may inhibit mitochondrial complex I, which reduces mitochondrial 
respiration and ATP production. Therapeutic maternal metformin 
concentration is 70µM with putative higher mitochondrial accumulation. 
As previous studies examined the effect of metformin on cytotrophoblast 
but not syncytiotrophoblast (STB) we studied the effect on mitochondrial 
respiration in both male and female STB.
Methods: Placentas from lean (BMI<25), obese (>30), and A2GDM 
pregnancies (male or female fetus, n=4/group) were collected at term 
C-section. Isolated cytotrophoblasts were syncytialized (72 hrs) before 24 
hr treatment with 0.01µM-30mM metformin. Mitochondrial respiration 
was assessed by Seahorse XF Cell Mito Stress Test (Agilent). Statistical 
analysis employed two-way ANOVA and Tukey post-hoc correction.
Results: Male and female STB of all groups showed a concentration-
dependent decrease in basal respiration at 0.1-3mM metformin (p<0.0001 
at 300µM). While maximal respiration similarly decreased at 0.1-30mM 
metformin (p<0.001 at 1mM), the slope of the concentration response 
curve was significantly less than basal respiration (p=0.006). Hence 
spare capacity (maximal - basal) was not significantly decreased until 
3mM metformin in all groups. Female STBs of A2GDM pregnancies had 
significantly increased spare capacity vs female STB of lean and obese 
pregnancies at 100 and 300µM metformin (A2GDM vs. Lean increase: 
52%, p=0.006; 34%, p=0.02) (A2GDM vs. Obese increase: 98%, p<0.001, 
34%, p=0.006) respectively. Oxygen consumption due to proton leak 
increased from 1-30µM metformin in male STB of A2GDM vs lean (106% 
increase, p=0.003) and vs obese (126% increase, p=0.05), and vs females 
from A2GDM pregnancies (150% increase, p=0.01) before returning to 
normal at higher concentrations. Male STB of lean pregnancies also had 
increased proton leak compared to BMI-matched females (57% increase, 
p=0.03 at 30µM).
Conclusion: Metformin at concentrations above therapeutic plasma levels 
decreased basal and maximal mitochondria respiration in STB. Spare 
capacity (ability to respond to stress) improved in female STB of A2GDM 
pregnancies at 100-300µM. However metformin at concentrations in the 
lower therapeutic range increases proton leak, uncoupling respiration, in 
STBs from male fetuses especially from A2GDM pregnancies. Overall 
metformin may differentially impact STB mitochondrial respiration, 
depending on concentration used. Effects on male STB appear deleterious 
with some benefit for female STB.

F-132
Hypoxia Activates Notch Signaling to Promote HTR-8/SVneo 
Trophoblast Cell Migration. Barry E Perlman†,1 Markos El-Far,1 
Carrie J Shawber,2 Douglas C Nataki∗.1 1Rutgers-NJMS, Newark, NJ, 
United States; 2Columbia University, New York, NJ, United States.
Introduction: Proper placentation requires the complex regulation of 
extravillous trophoblast (EVT) migration and invasion into the maternal 
decidua in physiologic hypoxic conditions of 1-3% O2. Abnormal EVT 
migration due to disruption of this hypoxic microenvironment or aberrant 
intercellular signaling is proposed to lead to pregnancy complications, 
such as preeclampsia and intrauterine fetal growth restriction. While 

studies support a role for Notch and hypoxia as mediators of trophoblast 
(TB) function, crosstalk has yet to be described. We hypothesized that 
Notch signaling mediates the effects of hypoxia in TB cells. In this 
study, the first trimester TB cell line, HTR-8/SVneo (HTR-8), was used 
to investigate the relationship between hypoxia and Notch signaling on 
TB migration.
Methods: HTR-8 cells were exposed to normoxia (21% O2) or hypoxia 
(2.5% O2) for 6hrs. RNA sequencing (RNA-seq) was performed to 
determine differentially expressed genes and upregulated cellular 
pathways. Changes in gene expression were confirmed by qRT-PCR. 
We determined HTR-8 cell migration in 2.5% O2 vs. 21% O2 and after 
exposure to DAPT, a γ-secretase inhibitor used to inhibit Notch signaling, 
in 2.5% O2 and 21% O2. In the migration assay, a scratch was made 
through a confluent monolayer and wound closure captured at 0, 6 and 
24hrs. Distance travelled was measured from the mean of 10 random 
horizontal measurements using ImageJ software. Percent wound closure 
was calculated. Unpaired t-test was used with *p <0.05, **p< 0.01, 
****p<0.0001.
Results: Exposure of HTR-8 cells to 2.5% O2 significantly changed 
expression of 3822 genes, with a fold change of ≤-1.75 or ≥1.75 and 
adjusted p-value = 0.05. Ingenuity Pathway Analysis (IPA) showed 
significantly increased expression of 21 genes in the Notch signaling 
pathway and activation of cellular motility in HTR-8 exposed to 2.5% 
O2. Hypoxia increases expression of the NOTCH effector, NRARP and 
DAPT decreases expression of the NOTCH effector, HES1. Exposure to 
2.5% O2 increases HTR-8 migration, whereas exposure to DAPT decreases 
migration of HTR-8 cells grown in 2.5% O2 and 21% O2.
Conclusion: RNA-seq analyses suggest that exposure to hypoxia activates 
Notch signaling in HTR-8. Inhibition of γ-secretase reduced hypoxia-
induced HTR-8 cell migration, suggesting that the induction of HTR-8 
migration by hypoxia is a Notch dependent process. These data support 
a role for crosstalk between the hypoxia and Notch pathways in EVT 
migration during placentation.

F-133
Exogenous IL-1β Induced Intrinsic Production of Tnfα in the 
Placenta. Anna Chudnovets†, Jun Lei†, Quan Na†, Jin Liu†, Irina 
Burd†. Johns Hopkins University School of Medicine, Baltimore, MD, 
United States.
Introduction: The variety of inflammatory cytokines are involved in 
the pathophysiology of the fetal brain injury in preterm infants after 
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intrauterine infection. In our previous study, we found that even low-
dose exposure to recombinant (r)IL-1β causes damage to the fetal 
brain, despite the fact that there was no upstream activation of further 
IL-1β production or secretion. We hypothesized that the damage of the 
fetal brains in low-dose exposure (0.1 and 0.5 µg) of rIL-1β could be 
mediated by the upstream activation of other infl ammatory cytokines 
which could cause its detrimental eff ect on the fetal brain. As compared 
to IL-1β, other cytokines do not require a two-step activation process 
and one-step activation (through p-NF-κB) is enough to propagate their 
further production.
Methods: At embryonic day (E)14, CD1 dams (N=28) were randomly 
allocated into four groups: intraperitoneal injection (IP) of 100 µL 
phosphate-buff ered saline (PBS) or 0.1 and 0.5 µg/100 µL PBS of 
mouse rIL-1β. The dams were injected for four consecutive days to 
simulate maternal sub-chronic infl ammation. At E17 placenta, spleen 
and fetal brain were collected. Nissl staining was performed on fetal 
brain samples to evaluate cortical neuronal morphology in fetal brains. 
Placental vimentin (i.e., endothelial cell marker) staining was assessed 
by immunofl uorescence (IF). Gene expression was analyzed utilizing 
quantitative PCR (qPCR) for the following markers: Tnfα, Il6. Standard 
statistics were employed.
Results: Fetal brain Nissl staining revealed that maternal sub-chronic 
infl ammation resulted in signifi cantly reduced numbers of neurons/
fi eld in IL-1β 0.5 group, as compared to the control. Immunofl uorescent 
staining with vimentin showed signifi cantly decreased expression in 
placentas from dams treated with rIL-1β as compared to control (p<0.05, 
1-way ANOVA). rIL-1β exposure of timed-pregnant dams resulted in 
signifi cant upregulation of Tnfα in the placenta but not spleen in the low 
dose groups (0.1 and 0.5 µg) (p<0.05, 1-way ANOVA) (Figure 1 a, b). 
In contrast, there were no changes of Il6 in the spleen and placenta after 
IL-1β injection (Figure 1 c, d).
Conclusion: Systemic exposure to low levels of rIL-1β can induce 
upstream signaling of Tnfα in the placenta and cause subsequent fetal 
brain damage.

F-134
Latent Tuberculosis Increases Placental Pro-infl ammatory Profi le 
in Women with HIV. Anna Chudnovets†,1 Jun Lei†,1 Quan Na†,1

Mallika Alexander∗,2 Ramesh Bhosale∗,3 Vandana Kulkarni∗,3 Amita 
Gupta∗,1,4,5 Jyoti S. Mathad∗,6 Irina Burd∗.1 1Johns Hopkins University 
School of Medicine, Baltimore, MD, United States; 2Byramjee 
Jeejeebhoy Government Medical College Clinical Research Site 
(BJMC), Pune, India; 3Byramjee Jeejeebhoy Government Medical 
College Clinical Research Site (BJMC), Pune, India; 4Johns Hopkins 
Bloomberg School of Public Health, Baltimore, MD, United States; 
5BJMC-Johns Hopkins University Clinical Health Site, Pune, India; 
6Weill Cornell Medical College, Center for Global Health, New York, 
NY, United States.
Introduction: HIV-exposed uninfected infants have over 70% increased 
risk of death due to other infectious diseases. How HIV exposure in 
utero increases susceptibility to infections early in life remains unclear. 
Co-infection with latent tuberculosis infection (LTBI) may change the 
immunologic profi le of the placenta and in turn cause changes in the 
passage of protective IgG to the fetus. Therefore, we sought to study the 
chemokines and cytokines, immune surface antigens and other markers 
of infl ammation in the placentas of HIV-infected mothers with and 
without LTBI to determine if there is a placental immunologic profi le 
associated with LTBI.
Methods: A prospective cohort study was conducted with HIV-infected 
and HIV-uninfected pregnant women in Pune, India. Placental biopsies 
from: 1) HIV-infected & LTBI+ by interferon gamma release assay 
(IGRA+) (n=12); 2) HIV-uninfected & IGRA+ (n=20); 3) HIV+ & IGRA- 
(n=8); 4) HIV- & IGRA- (n=2) were evaluated using Immunocard for 96 
immune markers. Standard statistics were employed.
Results: There were 42 women who had placental biopsies taken; 20 
were HIV-infected and 22 were HIV-uninfected. qPCR of the placenta 
revealed signifi cantly increased expression of pro-infl ammatory markers 
HLA-DRA and Il12α (p<0.05; Figure 1 a, b) in the HIV+IGRA+ group 
compared to other experimental groups. Furthermore, we found that Il10
was signifi cantly decreased in HIV-IGRA+ and HIV+IGRA+ cohorts 
compared to control group (HIV-IGRA-) (p<0.05). Other markers that 
were signifi cantly decreased in HIV-IGRA+ group (vs HIV-IGRA-) 
included: Ccl19, Il15, Cd34, Cd38, Cd40, Bcl2, Prf1.
Conclusion: HIV-infected mothers with LTBI demonstrated an altered 
immune profi le of the placenta, which was skewed towards a pro-
infl ammatory state. We hypothesize that these changes may prevent 
immune protection of the fetus, causing further adverse neonatal outcomes, 
including susceptibility to future infections.

F-135
How Do Maternal BMI and Fetal Membrane Infl ammation 
Infl uence Infant Outcomes at Birth? Eleanor Duffl  ey†,1 Marina 
White†,1 David Grynspan,2 Shannon Bainbridge,3 Kristin Connor∗.1

1CarletonU, Ottawa, ON, Canada; 2Children’s Hospital of Eastern 
Ontario, Ottawa, ON, Canada; 3UOttawa, Ottawa, ON, Canada.
Introduction: Suboptimal maternal metabolic states associate with 
chronic, low-grade inflammation in pregnancy and poor offspring 
development. However, the eff ect of maternal BMI on infl ammatory 
phenotypes in gestational tissues are poorly described. We hypothesised
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that maternal underweight (UW) and obesity (OB) would be associated 
with increased inflammation in fetal membranes, and increased 
inflammation would associate with poor outcomes at birth.
Methods: Clinical data and biospecimens were collected from Mount 
Sinai Hospital, Toronto. Mothers were classified based on pre-pregnancy 
BMI UW (BMI<18.5; n=9), normal weight (NW; BMI 18.5-24.9; 
n=22), overweight (OW; BMI 25-29.9; n=18) or OB (BMI>30; n=16). 
H&E stained fetal membrane sections were scored for histopathological 
characteristics with a clinical pathologist, and associations between 
maternal BMI, membrane inflammation including stage ([S]: S1 
[neutrophils in membrane trophoblast layer], S2 [diffuse neutrophils in 
fibrous chorion/amnion]) and grade ([G]: G1 [moderate], G2 [severe, 
confluent neutrophils between chorion and decidua]), and infant outcomes 
(birthweight z-scores [BWZ]), Apgar score (1 and 5 min) were investigated 
for term (T), preterm without (PT) and preterm with chorioamnionitis 
(PTC). Differences in inflammation stage and grade between T, PT and 
PTC pregnancies are presented as (median [IQR]) with p-value from 
Steel-Dwass All Pairs post hoc. Associations between inflammation and 
infant outcomes in T, PT or PTC groups are presented as (β [95% CI]) with 
R2 and p-value from multiple variable regression (adjusted for maternal 
gestational weight gain and gestation length).
Results: Overall, inflammation was higher in PTC membranes (S: 2.0 
[1.0, 2.0]; G: 2.0 [1.0, 2.0]) than PT (S: 0.0 [0.0, 1.0], p<.0001; G: 0.0 
[0.0, 1.0], p<.0001) and T (S: 0.0 [0.0, 0.0], p<.0001; G: 0.0 [0.0, 0.0], 
p<.0001). In T, but not PT or PTC membranes, higher inflammation stage 
and grade associated with lower Apgar at 5 min (S: -0.2 [-0.4, -0.01], 
R2=0.4, p=0.04; G: -0.2 [-0.4, -0.01], R2=0.4, p=0.04). There was no effect 
of maternal BMI on inflammation stage or grade, and inflammation did 
not associate with BWZ.
Conclusion: Our data reveal that increased inflammation in term fetal 
membranes is associated with lower Apgar scores at birth, suggesting 
that exposure to inflammation may have consequences for offspring 
even in the absence of preterm birth or infection. Current work is more 
deeply investigating specific immune markers to better understand these 
relationships and the effects of BMI on gestational tissue phenotypes.

F-136
Mapping Enhancer - Transcription Factor Interactions in Human 
Placenta Development and Trophoblast Differentiation. David 
Owen, Xuan Huang, Anusha Nagari, Tulip Nandu, W. Lee Kraus∗. UT 
Southwestern Medical Center, Dallas, TX, United States.
Introduction: The architecture of placenta villi changes over gestation 
from immature forms with a low syncytiotrophoblast/volume ratio 
in early pregnancy to highly branched mature villi with much greater 
syncytiotrophoblast surface area at term. These changes facilitate 
increased nutrient and gas exchange to support fetal growth. The 
transcription factors responsible for this process, and their genomic targets, 
particularly within enhancer elements, are not well understood. The 
objective of this study is to identify changes in active enhancer elements 
and their associated transcription factors in immature and mature human 
placenta tissue, and to correlate these findings with a human trophoblast 
stem cell model of sycytiotrophoblast differentiation. The transcription 
factors identified could serve as targets to modulate placenta development, 
while the genomic loci where they act could facilitate genetic risk 
assessment for placenta pathologies such as delayed villous maturation, 
associated with stillbirth.
Methods: We identified ~ 20,000 enhancer sites in human placenta 
tissue across gestation by enhancer RNA transcription (PRO-seq) and 
characteristic histone marks (ChIP-seq). We then implemented the Total 
Functional Score of Enhancer Elements (TF-SEE) methodology, which 
integrates enhancer activity, transcription factor binding site motif 
analysis, and transcription factor expression levels (RNA-seq) to predict 
the most active transcription factors at enhancers in a given set of samples. 
We performed ChIP experiments to validate these relationships in a human 
trophoblast stem cell model of syncytiotrophoblast differentiation.
Results: TF-SEE identified about 100 transcription factors with predicted 
activity at enhancers in human placenta tissue. Of these, 14 were 
significantly enriched in immature placenta tissue (<22 weeks gestation), 
while 12 were enriched at term. The majority of the transcription factors 

enriched by TF-SEE in immature placenta tissue also showed increased 
expression by RNA-seq in trophoblast stem cells as compared to the 
syncytiotrophoblast state. This suggests a possible role for these TFs in 
maintenance of the stem cell state. Of note, some transcription factors 
showed a difference in TF-SEE activity score despite being expressed 
at similar levels, highlighting the importance of accessible binding sites 
for activity.
Conclusion: TF-SEE identifies transcription factor - enhancer interactions 
associated with placenta development and syncytiotrophoblast 
differentiation. Mapping these interactions can form the basis for future 
detailed mechanistic studies of their role in placenta development and 
pathology.

F-137
Dysregulation of HIF1a Impairs Placental Angiogenesisin 
Heme Oxygenase-1-Deficient Pregnancies. Hui Zhao∗, Purnima 
Narasimhan∗, Flora Kalish∗, Virginia D Winn∗, Ronald J Wong∗, 
David K. Stevenson∗. Stanford University School of Medicine, 
Stanford, CA, United States.
Introduction: In early pregnancy, mouse placentas are exposed to 
severe hypoxic conditions (1% to 3% oxygen [O2]) at ~E8.5 and then 
to higher O2 levels (7% to 8%) starting at ~E9.5. During this process 
of “hypoxia/reoxygenation”, hypoxia-inducible factor 1-a (HIF1a), a 
global gene regulator, is upregulated and initiates the onset of vigorous 
placental vascular development. In our previous studies, we found that 
the vasculature development of the feto-maternal interface in heme 
oxygenase-1 heterozygous (HO-1+/-, Het) placentas is impaired with 
markedly thinner junction zones and disorganized maternal sinusoid 
spaces and fetal capillaries. Here, we studied if the Hif1a response to 
hypoxia/reoxygenation is dysregulated in HO-1 Het placentas, and 
subsequently causes insufficient activation of downstream genes that 
regulate angiogenic, inflammatory, and antioxidant pathways.
Methods: Placentas from pregnant wild-type (WT) and HO-1 Het FVBn 
mice were collected daily from E7.5 to E15.5. Total RNA was then 
isolated and gene expression profiles were determined by PCR arrays 
using a customized 22-gene panel. Placental lysates were also prepared 
for measurements of Hif1a and HO-1 protein levels by Western Blots.
Results: In WT placentas, Hif1a mRNA levels were significantly 
upregulated between E9.5 to E13.5 compared with that at E8.5. During 
E8.5 to E11.5, Hif1a protein levels were also increased, but gradually 
decreased from E12.5 to E15.5. Pro-angiogenic factors (Vegf, Fgf1, and 
Mmp2), antioxidant (Sod-1), transcriptional factors (AP2, Bach1, and 
Nrf2), cytokines (Tgfβ, IL6), and iNOS and eNOS were upregulated 
from E10.5 to E12.5. However, at E9.5 to E13.5, Hif1a mRNA and 
protein levels in HO-1 Het placentas were significantly less than that of 
age-matched WT placentas. In addition, transcriptional factors (AP2 and 
Nrf2), pro-angiogenic factors (Vegf, Fgf1, Mmp2, and Cxcl12), Sod-1, 
Angpt1, and eNOS were all significantly reduced.
Conclusion: These results suggest that cellular HO-1 levels may 
regulate Hif1a expression. The insufficient response of Hif1a to 
hypoxia/reoxygenation in HO-1 Het placentas may lead to abnormal 
angiogenesis, resulting in vascular malformation. We therefore conclude 
that the molecular response, especially Hif1a, to the placental O2 
microenvironment in early pregnancy plays a critical role for normal 
placental vascular development. We speculate that insufficient HO-1 
expression might underlie pregnancy disorders such as preterm birth, 
preeclampsia, and intrauterine growth restriction.

F-138
35 Genes Expressed During Human Heart Development are Co-
expressed in First Trimester Placenta. Jennifer Courtney†,1 Victor 
Yuan,2 James Cnota,1 Helen Jones∗.1 1Cincinnati Children’s Hospital 
Medical Center, Cincinnati, OH, United States; 2BC Children’s 
Hospital Research Institute, Vancouver, BC, Canada.
Introduction: Human placenta and heart develop concurrently during 
the first trimester of pregnancy, then both remodel throughout gestation. 
Perturbations in shared genes may contribute to stillbirth as well as 
the congenital heart defects (CHDs) affecting 1% of live born infants. 
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Previously, we have shown placental changes in patients with CHDs. 
Villous trophoblasts are important regulators of vasculogenesis in the 
placenta, while epicardium independently directs heart vasculogenesis. 
By comparing gene expression patterns of single cell populations from 
human fi rst trimester placenta and heart, we hypothesize that we will reveal 
common genes vital for proper development which may be disrupted in 
patients with CHDs.
Methods: First trimester placental (Vento-Tormo et al., 2018) and cardiac 
(Cui et al., 2019) single cell RNA-seq data were downloaded from ebi 
ArrayExpress and GEO, respectively, and data were normalized and batch 
corrected (CCA). Expressed cell type -specifi c genes were identifi ed 
using Wilcoxon Rank Sum test for the cell types of interest, using a 
minimum log-fold change >0.2, and restricting to genes with >25% of cells 
showing expression. Cells of interest included villous cytotrophoblasts 
(VCT), cardiomyocytes (CM), placental villous endothelium (PVE), and 
cardiac endothelium (CE). Shared genes were put into the PANTHERdb 
Statistical Overrepresentation Test using Homo sapiens GO biological 
processes complete annotation for enrichment. Fisher’s exact test with 
False Discovery Rate (FDR) correction was performed for each dataset’s 
overrepresented pathway.
Results: Between VCT and CM, 68 genes were shared, including 10 
genes in the heart development pathway (over-represented 5.62 fold, 
FDR p=0.02) such as NR2F2, which has been identifi ed in human CHD 
by Jin et al. (2017) and verifi ed by the Pediatric Cardiac Genomics 
Consortium (PCGC). PVE and CE shared 238 genes, with 25 necessary 
for heart development (4.16 fold, FDR p<0.0001), including MEF2C and 
TEK, as well as several Notch pathway genes. Seven (7) genes involved 
in outfl ow tract morphogenesis (8.51 fold, FDR p=0.002), 8 in cardiac 
septum development (6.42 fold, FDR p= 0.003), and 3 in right ventricle 
formation (13.81 fold, FDR p=0.049) were shared between PVE and CE. 
Also between PVE and CE, 10 genes in the “female pregnancy” pathway 
(4.70 fold change, FDR p=0.004) were co-expressed.
Conclusion: Single-cell expression patterns of fi rst trimester human 
tissue off er new insight into shared developmental pathways between 
placenta and heart, with genes traditionally linked to heart development 
also expressed in placental tissue during early human development. Early 
alterations in genes shared between these two organs off er explanations 
for placental changes in patients born with CHDs and may direct new 
research in CHD causation.

F-139
Human Fetoplacental Endothelial Cells Exhibit Sexually 
Dimorphic IGF2 Expression but Similar Angiogenic Potential. 
Kathryn Kilpatrick∗, Megan Kiely†, Diane Gumina†, Shuhan Ji†, 
Emily J Su. University of Colorado Anschutz Medical Campus, Aurora, 
CO, United States.
Introduction: Male fetuses are at higher risk for adverse perinatal 
outcome in comparison to female fetuses, and this dimorphic risk persists 
in obstetric complications related to placental insuffi  ciency. Eff ects of fetal 
sex on the placenta range from diff erences in autosomal gene expression 
in pregnancies complicated by preeclampsia to sex-specifi c placental 
pathology among pregnancies with severe placental dysfunction. As 
the fetoplacental vasculature plays a critical role in placental function, 
our objective was to determine whether there are inherent, baseline 
diff erences in key angiogenic properties between male and female human 
fetoplacental endothelial cells (ECs). We hypothesized that there would 
be no functional diff erences in angiogenesis but that placental vascular 
development would be mediated by diff erent pathways in a sex-specifi c 
manner.
Methods: Human fetoplacental ECs were isolated/cultured from placentas 
of full-term, uncomplicated, singleton pregnancies after scheduled 
Cesarean section (N=12 males, N=12 females). ECs were assessed 
for sex-specifi c diff erences in proliferation with total cell count and 
immunofl uorescent assessment of BrdU incorporation, while angiogenic 
potential was interrogated via tube formation assays. qRT-PCR was also 
performed for relative expression of 16 key genes known to regulate 
angiogenesis. Outliers were identifi ed and removed via robust regression 
and outlier removal (Q=1%), and Wilcoxon rank sum tests were used to 
assess changes in relative gene expression.

Results: We found no signifi cant diff erence in EC cell count, BrdU 
incorporation, or tube formation between male and female ECs. Of the 
panel of 16 genes investigated, there was a 2.9-fold increase in expression 
of insulin-like growth factor-2 (IGF2, p=0.0284) in ECs of female fetuses. 
However, all other genes demonstrated similar relative expression between 
sexes, with no evidence of an alternate pathway of regulation in ECs 
from male fetuses.
Conclusion: No apparent sex-specifi c diff erences in fetoplacental EC 
angiogenic properties were seen. However, within ECs of female placentas 
there was a signifi cant increase in IGF2 expression. IGF2, a maternally 
imprinted gene, is known to positively regulate fetal and placental growth. 
Enhanced IGF2 expression in female ECs may not impact fetoplacental 
angiogenesis in uncomplicated pregnancies but instead, may further 
promote nutrient transfer to the fetus.

F-140
Phospholipid Composition in Placental Regions of Normal 
Pregnancy. Caitlin MacGregor†,1 Linda M Ernst,1 Thomas Victor,1

Dhavamani Sugasini,2 Alice Wyrwicz,2 PN Venkatasubramanian,1

Roland Gastfi eld,1 Alexandria Choi,1 Papasani Subbaiah,2 Beth 
Plunkett.1 1Northshore University HealthSystem, Evanston, IL, United 
States; 2University of Illinois at Chicago, Chicago, IL, United States.
Introduction: Our understanding of lipid transport and metabolism of 
the placenta is limited. Our objective was to evaluate the distribution of 
phospholipids using liquid chromatography mass spectroscopy (LC-MS) 
in diff erent regions of the placenta in normal pregnancies. We hypothesize 
that phospholipid levels will be highest in the placental villi as the most 
metabolically active region of the placenta.
Methods: Methods: Placentas of 6 normal term pregnancies delivered by 
scheduled cesarean were included in the analysis. Villous and chorionic 
plate placental specimens were collected, rinsed in sterile saline three 
times to remove maternal blood and fl ash frozen in liquid nitrogen within 
10 minutes of placental delivery. Placental specimens were later thawed 
and total lipids extracted. LC-MS was performed on the total lipid extract 
and the concentration of phospholipids (mg/g tissue) was calculated.
Results: Total phospholipid concentrations were higher in the villi 
compared to the chorionic plate (116.15±41.60 mg/g vs 70.51±36.60 
mg/g, respectively, p=0.026). The dominant phospholipid was 
phosphatidylcholine (PC) representing 86.2% and 87.0% of total PL 
at the villi and chorionic plate, respectively. Lipid concentrations 
were signifi cantly diff erent between the villi and chorionic plate for 
triacylglyercol (TAG), ceramide (Cer), and phosphatidylcholine (PC), but 
interestingly not for phosphatidylserine (PS), phosphatidylethanolamine 
(PE) or sphingomyelin (SM) (Table 1).
Conclusion: The distribution of lipids diff ers signifi cantly between 
the villi and chorionic plate. Further research is needed to determine 
whether this distribution is maintained in abnormal placentas or other 
metabolic states.

F-141
AR-45 is a Novel Placental Androgen Receptor Variant That 
Regulates Growth and Angiogenic Pathways. Ashley Meakin†,1

Zarqa Saif,1 Tamas Zakar,2 Vicki Clifton∗.1 1Mater Medical Research 
Institute - University of Queensland, Brisbane, Australia; 2Hunter 
Medical Research Institute-University of Newcastle, Brisbane, 
Australia.
Introduction: Androgen concentrations rise throughout gestation in the 
maternal and fetal circulations and may drive sex-specifi c diff erences in 
fetal growth. These sex-steroids function through the androgen receptor 
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(AR) to transcriptionally regulate genes primarily involved in growth 
pathways. Indeed, current epidemiological data shows male fetuses have 
greater birthweight outcomes but are at a greater risk of being born small 
for gestational age (SGA), when compared to female fetuses, especially 
in the presence of certain pregnancy complications such as maternal 
asthma exacerbations. The mechanisms contributing to these male-
specific outcomes remain unclear, but recent findings from our group 
have identified sex-specific expression of a novel placental AR variant, 
AR-45. Importantly, our research identified nuclear AR-45 expression 
was reduced in pregnancies complicated by severe maternal asthma and 
a small for gestational age male fetus, when compared with mild maternal 
asthma or non-asthmatic controls. The current study therefore focuses on 
characterising the function of AR-45 in the human placenta.
Methods: Dihydrotestosterone (DHT)-induced AR protein variant 
expression and downstream growth factors were examined in a trophoblast 
cell model. Characterisation of AR-45 function and localisation was 
conducted using pCMV-AR-45 constructs, and were compared with AR 
full-length (AR-FL)-overexpressing cells.
Results: In vitro DHT stimulation increased total AR-45 protein and IGF-
1R and IGFBP-5 mRNA (p<0.05). In vitro characterisation of AR-FL and 
AR-45 identified both variants were able to localise to the nucleus upon 
0.1nM DHT stimulation. Unlike AR-FL, AR-45-overexpression resulted in 
reduced expression of genes involved in IGF-signalling, but significantly 
increased expression of VEGF mRNA (p<0.05). AR-45-overexpressing 
cells had a significantly reduced proliferative rate when compared to AR-
FL-overexpressing cells and plasmid controls (p<0.05).
Conclusion: AR-45 is a novel placental androgen receptor variant that 
functions in a canonical, androgen-dependent manner. Our current data 
shows that, unlike AR-FL, AR-45 suppresses growth signalling but may 
be involved in the transcriptional regulation of angiogenic factors within 
the placenta. Evidently, continued characterisation studies are needed to 
delineate this variant’s specific role in modulating placental androgen 
signalling, and the implications this may have for sex-specific intrauterine 
growth outcomes.

F-142
Longitudinal Magnetic Resonance Imaging of Human Placental 
Immune Cell Infiltration. Zhexian Sun†,1,2 Xiao Ma†,1 Wenxu Qi,3 
Wenjie Wu†,1,2 Zulfia Kisrieva-Ware,3 Hui Wang†,1,2 Yong Wang.1,2 
1Washington University in St. louis, SAINT LOUIS, MO, United States; 
2Washington University School of Medicine, Saint louis, MO, United 
States; 3Washington University School of Medicine, SAINT LOUIS, 
MO, United States.
Introduction: Preterm labor occurs in about 11% of pregnancies 
worldwide and is the leading cause of neonatal morbidity and mortality. An 
important pathological component in preterm labor is premature placental 
immune cell infiltration. However, no current method can noninvasively 
image and quantify placental immune cell infiltration in vivo. In the 
brain, a magnetic resonance imaging (MRI) technique called diffusion 
based spectrum imaging (DBSI) can quantitatively measure immune cell 
infiltration by computing cellularity in each imaging voxel. In this study, 
we aimed to translate this method to the human placenta.
Methods: Ten patients with normal singleton pregnancy underwent 
diffusion MRI at 12, 20, and 32 weeks of gestation. Diffusion-weighted 
MR imaging of the entire uterus was acquired with a 2D EPI sequence 
under 22 different weightings with max b-value = 900(s/mm2). Other 
acquisition parameters were: 12.8 s repetition time, 62 ms echo time, 
3 mm slices thickness, 3x3 mm2 in-plane resolution. DBSI was used to 
image microstructural composition. Isotropic components within every 
imaging voxel were categorized into classes according to their apparent 
diffusion coefficients (ADC). The sum of the isotropic components with 
ADC under 6x10-4 mm2/s were considered cellularity, and the sum of voxel 
cellularity was used to quantitatively estimate the entire placental immune 
cell infiltration. A two-sample student t-test was performed to assess the 
significance of cellularity differences across gestation.
Results: The mean voxel-wise cellularity was similar at 12, 20, and 32 
weeks. However, the overall placental cellularity increased significantly 

between 12 and 20 weeks (30.85 ± 3.18% vs. 42.07 ± 5.89%, P=0.0021) 
and between 20 and 32 weeks (42.07 ± 5.89% vs. 107.47 ± 51.92%, 
P=0.0119).
Conclusion: DBSI revealed that placental cellularity increased 
longitudinally, likely reflecting an increase in immune cell infiltration. 
Future studies will assess the ability of DBSI to predict labor onset.

F-143
Plasma From Obese Gravidas Delays Migrations Rates of HTR8/
SVneo Placental Cells in Vitro. Corrie Miller†, Nicole Kurata†, 
Melanie Maykin†, Paula Benny†, Jonathan Riel†, Johann Urschitz∗, 
Dena Towner∗, Men-Jean Lee∗. University of Hawaii, Honolulu, HI, 
United States.
Introduction: Obese pregnant mothers are at risk of developing 
gestational complications such as hypertension and preeclampsia. Such 
conditions are attributed to shallow extravillous trophoblast invasion 
into maternal decidua leading to poor spiral arteriole remodeling. Using 
a Matrigel invasion assay model, we hypothesize that exposure to plasma 
from an obese pregnant mother on human first trimester extravillous 
trophoblast cells (HTR-8/SVneo) impairs trophoblast migration compared 
to that of a non-obese gravida.
Methods: Maternal peripheral blood plasma was obtained from the 
Hawaiian Reproductive Specimen Biorepository. Obese and non-obese 
samples were matched according to ethnicity, age and parity. Obese 
samples were defined as BMI>30 and non-obese as 18.5<BMI<25. 
HTR-8 /SVNeo cells were seeded onto 12-well Transwell inserts with 
and without Matrigel at a density of 200,000 cells/well and allowed to 
attach at 37°C, 5% CO2. RPMI 1640 growth media was replaced with 
fresh media containing 10% plasma from pooled obese versus non-
obese gravidas. After 24 hours, cells remaining on the upper surface of 
the Transwells were removed and cells which had invaded across the 
membrane were fixed in 1% crystal violet in methanol for 30 minutes. 
Microscopy images were acquired using an Olympus BX51 and migration 
rates were quantified using ImageJ.
Results: HTR-8 cells exposed to obese maternal plasma migrated 
significantly slower as compared to cells exposed to non-obese maternal 
plasma, at a magnitude of 2.1 fold. Similarly, HTR-8 cells grown on 
Matrigel and exposed to obese plasma migrated at a reduced rate of 1.45 
fold difference (Figure 1 and 2).
Conclusion: Maternal obesity appears to result in shallower invasion of 
HTR-8/SVneo cells, representing a mechanism of impaired spiral arteriole 
remodeling. This finding supports the clinical observation of increased 
risk of adverse pregnancy outcomes in obese women. Future studies will 
stratify maternal plasma by ethnicity in a Pacific Island cohort with high 
rates of preeclampsia and profile maternal pro-angiogenic cytokines in 
obese compared to non-obese pregnancies.
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F-144
Direct Induction of Trophoblast Stem Cells from Human 
Fibroblasts. Moriyah Naama Shacham†,1 Valery Zayat,2 Shulamit 
Sebban,1 Ahmed Radwan,1 Rachel Lasry,1 Ofra Sabag,1 Silvina 
Epsztejn-Litman,3,4 Michal Novoselsky Persky,5 Kirill Makedonski,1

Dana Orzech,1 Noy Dery,1 Debra Goldman-Wohl,5 Howard Cedar,1

Simcha Yagel,5 Rachel Eiges,3 Yosef Buganim∗.1 1The Institute for 
Medical Research Israel-Canada, The Hebrew University-Hadassah 
Medical School, Jerusalem, Israel; 2Mossakowski Medical Research 
Centre, Warsaw, Poland; 3Medical Genetics Institute, Shaare Zedek 
Medical Center, Jerusalem, Israel; 4The Hebrew University School 
of Medicine, Jerusalem, Israel; 5The Magda and Richard Hoff man 
Laboratory of Human Placental Research, Hadassah-Hebrew 
University Medical Center, Jerusalem, Israel.
Introduction: Pregnancy complications with a basis of placental 
dysfunction such as preeclampsia and intra-uterine growth restriction 
constitute a major cause of mortality and morbidity for mother and child. 
Their etiology is not fully understood in part because placental disorders 
are detected at late stages of pregnancy, when early placental progenitors 
are no longer available for isolation and study. It is therefore of paramount 
importance to develop a platform that allows the production of the earliest 
placental progenitors from diff erentiated cells. Our research aims to 
generate stable and fully functional human induced trophoblast stem cells 
(hiTSCs), from skin cells (fi broblasts), by the transient expression of a 
small number of master regulatory genes.
Methods: By using somatic cell nuclear reprogramming technology 
utilizing lentiviral vectors with a Tet-on system, we transiently 
overexpressed in fi broblasts transcription factors which are important 
in establishment of TSC identity. The resultant colonies were analyzed 
using qPCR, immunostaining, RNAseq and RRBS in order to assess 
their gene expression and methylome profi les and confi rm TSC identity, 
while functional experiments, such as diff erentiation into trophoblast cell 
subtypes, were also performed.

Results: Based on evidence we have collected thus far, our hiTSCs 
undergo a stable conversion process and are generally indistinguishable 
from their human blastocyst-derived TSC counterparts. Gene expression 
and methylomic analyses as well as functional assays such as the formation 
of trophoblastic lesions in NOD-SCID mice and diff erentiation into 
trophoblastic cell types and the formation of organoids indicate fully 
reprogrammed functional TSCs.
Conclusion: These results suggest that stable and functional human TSCs 
can be produced from diff erentiated cells and propose a new platform to 
model placental dysfunction diseases.

F-145
Management of Retained Placenta and Postpartum Hemorrhage: 
A Systematic Review and Meta-analysis. Haylea S Patrick, Anjali 
Mitra†, Cande V Ananth, Todd J Rosen, Meike Schuster∗. Rutgers 
Robert Wood Johnson Medical School, New Brunswick, NJ, United 
States.
Introduction: Retained placenta complicates roughly 2-3% of all vaginal 
deliveries and is associated with postpartum hemorrhage (PPH). We 
aimed to determine which intervention is most eff ective in treating PPH.
Methods: A systematic review of peer-reviewed English-language articles 
was conducted using PubMed, ClinicalTrials.gov, Cochrane Library, and 
Scopus. All randomized controlled trials that met our inclusion criteria 
were compiled and data were abstracted for the meta-analysis. Types 
of interventions for retained placenta included were intra-umbilical, 
intramuscular, and intravenous oxytocin; intra-umbilical and sublingual 
misoprostol; and intravenous and sublingual nitroglycerin. The primary 
outcomes evaluated were estimated blood loss,(EBL) postpartum 
hemorrhage (>500 mL and >1000 mL), and blood transfusion. Risk ratios 
and mean diff erences (with corresponding 95% confi dence intervals [CI]) 
were estimated based on fi xed eff ects analyses or random eff ects analyses, 
depending on heterogeneity.
Results: The use of any pharmacologic intervention for retained placenta 
compared to expectant management or placebo was associated with lower 
EBL (MD-112 ml, 95% CI -146, -78). The oxytocin and misoprostol 
subgroup analyses reached statistical signifi cance (MD -122 ml, 95% 
CI -193, -52 and MD -125 ml, 95% CI -167, -84 respectively), while 
the nitroglycerine subgroup was not statistically diff erent than expectant 
management or placebo (MD 17 ml, 95%CI -139, 106). There was no 
diff erence between any intervention and expectant management or placebo 
for PPH >500 mL (RR 0.88, 95% CI 0.61, 1.28), PPH >1000 mL (RR 0.95, 
95% CI 0.72, 1.26), or blood transfusion (RR 0.91, 95% CI 0.65, 1.28).
Conclusion: Administration of oxytocin or misoprostol for the 
management of retained placenta was associated with lower estimated 
blood loss, although this diff erence may not be clinically meaningful. 
However, pharmacologic interventions were not associated with a decrease 
in the outcomes of postpartum hemorrhage or blood transfusion.
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F-146
Transcriptional Analysis Of Bone Morphogenetic Protein 2 
(BMP2) Signaling In Human Placental Trophoblast Development. 
Yuyin Yi†, Hua Zhu, Christian Klausen, Hsun-Ming Chang, Amy 
M. Inkster, Wendy P. Robinson, Peter C. K. Leung∗. BC Children’s 
Hospital Research Institute, University of British Columbia, Vancouver, 
BC, Canada.
Introduction: Many pregnancy disorders, including pregnancy 
loss, preeclampsia, preterm birth and intrauterine growth restriction, 
are associated with defects in placental development, including 
abnormal placental trophoblast cell invasion and differentiation. Bone 
morphogenetic protein 2 (BMP2) belongs to the TGFβ superfamily of 
secreted factors and controls various physiological and developmental 
processes. However, the expression and function of BMP2 and its 
receptors in the placenta remains unclear.
Methods: 1) To determine the expression pattern of BMP2 and its 
receptors in the human placenta, we analyzed 5 publicly available 
microarray datasets. 2) To identify the transcriptional targets of BMP2 
signaling, mRNA-sequencing (mRNA-seq) was employed and analyzed.
Results: Analysis of two microarray datasets (GSE83115 and GDS4037) 
revealed that BMP2 and its receptors (BMPR2, ACVR1, BMPR1A) were 
expressed in placentas across all three trimesters, with receptor levels 
being significantly higher in the third trimester. Further examination 
of GSE100051 microarray dataset revealed increasing levels of BMP2 
and its receptors in primary trophoblast cells isolated from first-
trimester placentas at between 4 to 12 weeks of gestation. Importantly, 
BMP2 expression was significantly reduced in placenta samples from 
preeclampsia pregnancies compared with gestation age-matched normal 
pregnancies in two microarray datasets (GSE44711 and GSE66273). 
Previous studies have demonstrated the pro-invasive action of BMP2 
signaling in human trophoblast cells in vitro. To further investigate the 
downstream transcriptional targets of BMP2 signaling, mRNA-seq was 
performed on control and BMP2-treated primary human trophoblast cells 
(n=5). This analysis identified 431 differentially expressed genes, of which 
253 were up-regulated and 178 were down-regulated with a false discovery 
rate (FDR) <0.05 and fold change >1.5 in BMP2-treated group. Gene 
ontology (GO) annotations revealed that differentially expressed genes 
were involved in multiple organ development and cellular functions. Cell 
proliferation, cell differentiation, cell adhesion, and extracellular matrix 
(ECM) organization were among the significantly associated terms. The 
dynamic degradation and activation of ECM is essential for trophoblastic 
differentiation and invasion. We found differential expression of genes 
encoding proteins of the ECM (e.g. COL6A1, COL7A1, FBLN2) as 
well as those involved in ECM remodeling and processing (e.g. FURIN, 
HTRA1).
Conclusion: Together, this study identifies novel mechanisms by which 
BMP2 signaling regulates placental trophoblast cells.

F-147
ILC3 Produced IL-22 as Modulator of Angiogenesis in Early 
Pregnancy. Theresa Meiner†, Damián Muzzio, Rebekka Einenkel†, 
Kristin Hartmann†, Meike Hofer†, Jens Ehrhardt, Marek Zygmunt∗. 
University Medicine Greifswald, Greifswald, Germany.
Introduction: Insufficient vascular remodeling has been associated with 
preeclampsia, IUGR and miscarriage. Angiogenesis is one of the important 
processes in the adaption of vascular system during placentation. Although 
the process has not been fully elucidated, decidual immune cells has been 
shown to support placentation. IL-22 stimulates endometrial stroma cells 
(ESC) to secrete VEGF, which consequently enhances angiogenesis in 
endothelial cells. However, the link between IL-22, decidual stroma 
cells (DSC) and uterine microvascular cells has not been demonstrated 
yet. Recently described uterine ILC3 produce IL-22, IL-17A, IL-8 and 
GM-CSF which are described as regulators of tissue remodeling and 
angiogenesis in other tissues. We hypothesize that ILC3-derived IL-22 
can either directly stimulate angiogenesis of human uterine microvascular 
cells (HUtMECs) or acts indirectly through the stimulation of VEGF 
produced by DSC.
Methods: HUtMECs were used to study direct effects of IL-22. To 
investigate functional effects, 2D tube formation assay and scratch assay 

were performed. The expression of VEGF, MMP-2 and TIMP-1 were 
assessed by ELISA. VEGF was also confirmed by qPCR. The effect of 
IL-22 on cell viability was measured with Cell Titer Blue assay. Further 
experiments were performed under 1 % O2 and 21 % O2. Detection of IL-
22RA1 was performed by In-Cell Western. In order to obtain conditioned 
media (CM) of ILC3s, CD34+ stem cells were isolated from umbilical 
cord blood and differentiated in vitro into ILC3. Sorted NCR+ ILC3 were 
stimulated with IL-1β, IL-23, PMA and Ionomycin. CM of ILC3 with and 
without blocking of IL-22 was used to perform HUtMEC tube formation 
and scratch assay. Additionally, the CM was used to stimulate DSC to 
produce VEGF. Experiments were performed at least in duplicates and 
repeated six times. Microscopic images were analysed with Image J. Data 
was analyzed by repeated measures ANOVA and Dunnett’s post test or 
Student’s t-test. A p-value <0.05 was considered statistically significant.
Results: The presence of IL-22RA1 could be detected in HUtMECs. After 
stimulation with IL-22 there was a significant concentration dependent 
increase in tube formation. Measured with PCR, increasing concentrations 
of IL-22 induced the expression of VEGF in HUtMECs. VEGF could 
not be detected in supernatants. MMP-2 was significantly induced by 
IL-22 in a dose-dependent manner. There was no influence of IL-22 on 
TIMP-1 expression. Although the addition of 25 % supernatant of ILC3 
significantly increased tube formation compared to the addition of 25 % 
ILC3 control medium, the effect was still lower than with HUtMEC 100 
% basal medium.
Conclusion: Our data show that IL-22 supports an angiogenic phenotype 
on uterine microvascular endothelial cells. More experiments are needed 
to clarify the role of ILC3-derived IL-22 on uterine vascular remodeling.

F-148
Placental Handling of Excess Nitric Oxide During Maternal 
Inflammation. George Tinotenda Mukosera†,1 Tatianna C Clark†,1 
Steven M Yellon∗,1 Mana Parast∗,2 Arlin B Blood∗.1 1Loma Linda 
University, Loma Linda, CA, United States; 2University of California 
San Diego, San Diego, CA, United States.
Introduction: Nitric oxide (NO) is a gasotransmitter with important roles 
in pregnancy under both physiological and pathophysiological conditions. 
Although products of NO metabolism (NOx) also have significant 
bioactivity, little is known about the role of NO and NOx in conditions 
of aberrant maternal inflammation during pregnancy. Animal models of 
infection-based inflammation have especially demonstrated that systemic 
NO levels dramatically rise (from low nanomolar to high micromolar) 
during inflammation following induction of the iNOS enzyme. Since 
maternal infections during pregnancy often result in fetal demise or 
growth restriction, it is possible that excessive NO levels play a role in 
these negative outcomes.
Methods: We therefore set out to determine the metabolic handling 
of excess NO and NOx by the placenta, as well as to ascertain the 
transfer of NO and NOx across the placenta. We then used a pregnant 
mouse inflammation model, human placental explants, and human 
placental homogenates to determine the metabolism of endogenous and 
exogenous excess NO and NOx by the mouse or human placenta. We 
also used an isolated-perfused human placenta preparation to determine 
whether different NOx species cross the human placenta. Changes in 
NOx concentrations and their chemical reactivity in the placenta were 
determined by ozone-based chemiluminescence.
Results: Our results indicate that maternal nitrite rapidly equilibrates 
with the placental tissue and fetal circulation, and that nitrite, nitrate and 
nitrosothiols, but not NO or iron nitrosyl species (FeNOs) are stable in 
human placental homogenates. Our results also indicate that the human 
placenta has nitrite-reductase activity, indicated as formation of FeNOs, 
even under normal pH, and at pO2 levels higher than previously reported 
for this reaction.
Conclusion: The results also strongly support the involvement of FeNOs 
in both mouse and human placenta. This calls for further study of FeNOs 
as a critical mechanistic link in common pregnancy complications such 
as preeclampsia and fetal growth restriction.
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F-149
Placental Fibroblast Growth Factor 21 and Maternal Obesity. 
Rachel K. Harrison†, Katherine Allen†, Aaron Naatz, John Corbett∗, 
Meredith Cruz∗. Medical College of Wisconsin, Milwaukee, WI, United 
States.
Introduction: Fibroblast Growth Factor 21 (FGF-21) is an adipokine 
associated with metabolic derangements and weight gain. It has previously 
been identified as elevated in the placenta of women with gestational 
diabetes. We hypothesized it would be elevated in the placenta of women 
with obesity.
Methods: Women were eligible for analysis if they consented for tissue 
bank enrollment and delivered at our institution. They were excluded 
if diagnosed with chorioamnionitis or delivered prior to 37 weeks. 
Those with a body mass index (BMI) less than 30 kg/m2 comprised one 
group and those with BMI of 30 kg/m2 or greater comprised the other. 
Women were matched by mode of delivery and presence of diabetes. The 
placental samples were obtained from the maternal side near umbilical 
cord insertion. Western blot analysis was used to quantify relative protein 
concentration and all levels were normalized to GAPDH. The two groups 
were compared using Student’s t-test, Chi-squared, and linear regression 
analyses.
Results: Maternal baseline characteristics were similar in both groups, 
except for gestational weight gain, which was lower in obese women 
(8.2±6.2 vs 14.6±4.6 kg, p=0.002) (Table 1). The relative FGF-21 protein 
expression was not statistically significantly higher in obese women 
compared to non-obese women (1.20±0.73 vs 0.98±0.82, p=0.230), 
although there was a trend for higher levels in obese women (Figure 1a). 
Additionally, BMI and FGF-21 protein levels were found to be positively 
correlated, although not statistically significant (R2=0.326, p=0.091) 
(Figure 1b). When analyzed by gestational weight gain, women who 
gained less weight had higher FGF-21 levels (Figure 1c). When assessed 
by whether women gained too little, too much, or an appropriate amount 
of weight in pregnancy, there was no difference in FGF-21 protein levels 
between groups (Figure 1d).
Conclusion: FGF-21 protein levels were not different between women 
with obesity compared to controls, however, there was a trend toward 
higher levels in obese women and in women with lower gestational 
weight gain. Additionally, BMI and FGF-21 protein levels were positively 
correlated.

F-150
Chronic Intervillositis Series with 2 Cases of Recurrence: 
Successful Rescue Treatment. Kateri Lévesque, Dorothee Dal 
Soglio, Michele David, Evelyne Rey∗, Line Leduc∗. CHU Ste-Justine, 
Montréal, QC, Canada.
Introduction: Chronic intervillositis is a rare complication of pregnancy. 
Experimental preventive treatment has shown promises with a lower 
recurrence rate of 36% and an increase of babies born alive (36% to 
67%). We present our experience with prevention/treatment therapies 
for chronic intervillositis.
Methods: The diagnosis is based on obstetrical history with compatible 
placental findings and treatment follows the recommendations of Mekinian 
& al (2015)1. Patients are seen in the first trimester and followed monthly.
Results: Since 2015, 6 women were diagnosed with this condition. They 
had 8 pregnancies afterward. They all had suffered at least 1 intrauterine 
death (median 1.5). All patients received low dose aspirin, dalteparin and 
low dose prednisone (median 10 mg/d). Half the patients also received 
hydroxychloroquine. Patients delivered, at a median term of 37 weeks, 
babies with a median weight above the 10th percentile. Five of eight 
pregnancies were complicated by gestational diabetes. Two women 
suffered from a recurrence of chronic intervillositis. Both started their 
preventive treatment before 8 weeks of pregnancy. The first one presented 
preterm preeclampsia but delivered at 37 weeks a girl of 1870 grams. The 
second one presented with an intrauterine growth restriction (IUGR) at 
16 weeks. The fetal weight of the second woman was less than the 3rd 
percentile at 20 weeks with an increase in alkaline phosphatase (ALKP) 
levels to 302 U/L (N<126 for the 2nd trimester). The ALKP was used as a 
marker of placental inflammation. We considered a recurrence of placental 
chronic intervillositis as the most probable diagnosis and administered 
IVIG 1g/kg/wk. We observed a decrease in ALKP and improvement in 
fetal growth along pregnancy. At 30 weeks, as ALKP was increasing, the 
dose of IVIG was increased to 1.5g/kg/wk. At 32 weeks, the fetal middle 
cerebral artery doppler showed some vasodilatation and she had a c-section 
at 33 weeks after betamethasone administration. A healthy boy of 1775 g 
(10th percentile) was born. No intrauterine death occurred.
Conclusion: Discussion In our series, the recurrence rate was 25% and all 
babies were born alive at a median term of 37 weeks (32-40). We present, 
to our knowledge, the first report of rescue treatment for recurrent chronic 
intervillositis in the 2nd trimester. Presence of IUGR and increased levels 
of ALKP suggested recurrence. Monitoring ALKP levels allowed us to 
adjust therapy and the addition of IVIG helped avoid extreme prematurity 
and favored fetal growth.
Conclusion The preventive treatment reported currently in the literature 
is efficient to avoid recurrence. The use of IVIG, as a rescue treatment 
for a presumed recurrence of chronic intervillositis, need validation in 
similar cases.
1. Mekinian & al. Autoimmunity. 2015 Feb;48(1):40-5
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F-151
Maternal Characteristics Do Not Influence the Quantity of 
Critically Short Telomeres in Term human Placenta. Paula 
Edelson†,1 Kaitlyn James,1 Michala Sawyer,1 Jasmine Lee,1 David 
Cantonwine,2 Kathryn Gray,2 Thomas McElrath,2 Mark Phillippe∗.1 
1Massachusetts General Hospital, Boston, MA, United States; 
2Brigham and Women’s Hospital, Boston, MA, United States.
Introduction: Progressive telomere shortening in human gestational tissue 
has been proposed as a mechanism underlying initiation of parturition. 
However, the influence of maternal characteristics on the relative quantity 
of short telomeres in human placental tissue is not known. We aimed to 
examine the relationship between maternal demographic characteristics 
(age, BMI, pregnancy weight gain, race, fetal sex), medical comorbidities 
(hypertension, smoking), and socioeconomic characteristics (insurance 
status) and the relative quantity of short telomeres (500 bp, 1 kb and 3 
kb) in human placental tissue.
Methods: Placental tissue was collected from term (>37 weeks) singleton 
pregnancies immediately following scheduled cesarean delivery (no 
labor) using a standardized biopsy technique and immediately frozen. 
Measurement of critically short telomeres (500 bp, 1 kb and 3 kb) was 
performed using a real-time quantitative polymerase chain reaction 
(qPCR) adaptation of the telomere restriction fragment technique. 
Maternal demographic data was abstracted from the medical record. 
Statistical analysis of relative telomere length and quantification of short 
telomeres was performed using the Pfaffl method. Wilcoxon rank-sum 
test was used to compare categorical variables.
Results: Placental tissue was analyzed from 56 term pregnancies 
(>37 weeks). Maternal characteristics were compared between the 
representative short telomere lengths (500 bp, 1 kb and 3 kb) and reported 
in Table 1. For maternal demographic characteristics, there were no 
differences found in maternal age, BMI, pregnancy weight gain, race or 
fetal sex in the relative quantities of any of the telomere fragment sizes. 
There were no differences between medical comorbidities in the relative 
quantities of any of the telomere fragment sizes. For socioeconomic 
characteristics, there were no differences in the relative quantities of any 
of the telomere fragment sizes. 
Conclusion: In human placenta at term, the relative quantity of critically 
short telomeres is not influenced by maternal characteristics, including 
maternal age, BMI, pregnancy weight gain, race, smoking status, 
hypertensive disease, fetal sex, or insurance status. Further investigation 
into additional maternal factors that might influence telomere length in 
human placenta at term is needed to better understand the phenomenon 
of telomere shortening.

F-152
First-trimester Placental Growth Trajectories are Associated with 
Embryonic and Fetal Growth Trajectories and Birth Outcome. 
Igna F Reijnders†, Annemarie GMGJ Mulders∗, M (Wendy) PH 
Koster∗, Annelieke TM Kropman†, Sten P Willemsen∗, Anton HJ 
Koning∗, Eric AP Steegers∗, Régine PM Steegers-Theunissen∗. 
Erasmus MC University Medical Center, Rotterdam, Netherlands.
Introduction: Most placenta-related pregnancy complications originate 
in very early pregnancy. We aim to determine associations between first-
trimester placental (vascular) growth trajectories, i.e. placental volume 
(PV), placental vascular volume (PVV), and embryonic and fetal growth 
trajectories and birth outcome.
Methods: Women in the Virtual placenta study, as part of the Rotterdam 
periconception cohort, underwent three-dimensional (3D) power Doppler 
(PD) ultrasound at 7, 9 and 11 weeks gestational age (GA) in which 
volumes were obtained of the whole gestational sac. Offline measurement 
of PV was performed using Virtual Organ Computer-aided AnaLysis 
(VOCAL)™. Virtual reality (VR) software was used to measure PVV, 
crown-rump length (CRL) and embryonic volume (EV) offline. Fetal 
growth was assessed at 22 and 32 weeks GA using estimated fetal weight 
(EFW). Pregnancy outcomes were defined as birth weight (including 
birth weight percentile and Hoftiezer percentile) and the occurrence 
of placenta-related pregnancy complications (pregnancy-induced 
hypertension, preeclampsia, fetal growth restriction, preterm birth and 
small-for-gestational age). Growth trajectories of placental, embryonic 
and fetal parameters were estimated by linear mixed models. The slopes 
of placental parameters were analyzed in linear and logistic regressions 
to assess associations with the defined outcomes.
Results: 214 ongoing pregnancies were included of which 55 (25.7%) 
developed a placenta-related pregnancy complication. In the adjusted 
analyses for GA, maternal age, parity, mode of conception, body-mass 
index, preconception initiation of folic acid supplement use and fetal 
gender, PV was positively associated with CRL (β=0.334, 95% CI 
0.183;0.485, p<0.001), whereas PVV was negatively associated with 
CRL (β=-0.266, 95% CI -0.426;-0.107, p=0.001). In addition, PV was 
positively associated with EFW (β=0.158, 95% CI 0.004;0.313, p=0.045), 
and PVV was positively associated with birth weight (β=0.150, 95% CI 
0.026;0.274, p=0.018). No significant associations were observed between 
PV, PVV and the odds for placenta-related pregnancy complications.
Conclusion: Here we demonstrate that first-trimester placental growth 
trajectories assessed by the imaging markers PV and PVV are associated 
with embryonic growth, fetal growth and birth weight. This data provides 
opportunities for research and early diagnosis, treatment and prevention 
of adverse placenta-related pregnancy outcome in the future.

F-153
Effect of Fluoxetine (Prozac), on Expression of Biomarkers for 
Inflammation and Neurodevelopment by the Placenta. Yuko Arita, 
Cara Crementelli, Sarosh Ahmed, Debduth Pijush, Morgan Peltier∗. 
NYU Long Island School of Medicine, Mineola, NY, United States.
Introduction: Fluoxetine is widely used to treat a variety of psychological 
disorders, most notably anhedonia, the inability to feel pleasure. It’s 
recommended that women continue taking the medication if they become 
pregnant. Previous studies have not detected any effect of Fluoxetine 
on childhood development from 16 to 84 months of age and the risks 
of untreated depression are thought to outweigh the potential risks on 
adverse pregnancy outcomes. The extent to which Fluoxetine functions 
as a risk modifier, enhancing the potency of other risk factors such as 
infection can lead to adverse pregnancy outcomes is unknown. Therefore, 
we evaluated the effects of Fluoxetine on the production of an array of 
biomarkers that have been correlated with adverse pregnancy outcomes 
and neurodevelopmental disorders in children. Since neurodevelopmental 
disorders affect boys at 4-times the rate as girls, we also evaluated how 
gender may influence Fluoxetine’s effects on these biomarkers.
Methods: Placentae from 8 male and 8 female infants were collected 
at time of elective Cesarean-section and transported to the lab. Explant 
cultures were established and treated 0 to 0.04 mM Fluoxetine in the 
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presence and absence of 1E7CFU/ml heat-killed E. coli. Conditioned 
medium was harvested after 16 hours and IL-1β, TNF-ɑ, IL-10, HO-1, 
IL-6, and BDNF were quantified by ELISA.
Results: For unstimulated cultures, IL-1β, TNF-ɑ and IL-10 were 
undetectable and Fluoxetine had no effect on IL-6 production but inhibited 
IL-1β. Fluoxetine tended to increase BDNF production by male placentas 
and inhibit BDNF production by female placentas. Although no effects of 
the drug were detected on HO-1 production by female placentas, it tended 
to enhanced HO-1 by male placentas. For cultures stimulated with E. coli, 
Fluoxetine inhibited IL-1β production, tended to enhance IL-6 and BDNF 
production, but had little or no effect on HO-1, IL-10 or TNF-ɑ production.
Conclusion: Fluoxetine has some anti-inflammatory effects on the 
placenta. It may enhance HO-1 production which can inhibit placental 
inflammation via carbon monoxide synthesis. Fluoxetine also has anti-
inflammatory effects under a setting of mild infection, inhibiting IL-1β 
and promoting IL-6 that has some anti-inflammatory effects. Fluoxetine 
also impacted BDNF expression in a manner that was dependent on 
gender and the presence of infection. BDNF regulates the differentiation 
of dopaminergic neurons and its dysregulation is associated with autism 
spectrum disorders. Therefore, further study of how in utero exposure to 
fluoxetine may impact risk of autism and similar neurodevelopmental 
disorders is warranted.

F-154
Role of Decorin Induced Placental miRNAs in Trophoblast 
Function. Chidambra Dhariwal Halari†, Pinki Nandi, Peeyush K 
Lala∗. University of Western Ontario, London, ON, Canada.
Introduction: Extravillous trophoblasts (EVT) of the human placenta 
invade the pregnant uterus and its arteries to derive O2 and nutrients for 
the fetus. A hypo-invasive placenta is implicated in a serious maternal 
disease pre-eclampsia (PE). Our lab discovered that decorin (DCN), a 
leucine-rich proteoglycan produced by uterine decidual cells restrains 
multiple trophoblast functions e.g., self-renewal & differentiation of 
trophoblast stem cells, migration, invasion & endovascular differentiation 
(ED) of the EVT. ED allows EVT to transform uterine arteries into 
high-flow tubes for good influx of maternal blood. On the other hand, 
decidual over-production of DCN was associated with PE, and a rise in 
DCN level in maternal blood during the second trimester was a predictive 
biomarker for PE. We found that the anti-proliferative, anti-migratory and 
ant-invasive functions of DCN resulted from binding to multiple tyrosine 
kinase receptors EGFR, IGFR1 and VEGFR2 on the EVT. We wish to 
identify additional mechanisms.
Objectives: MicroRNAs are 15-20 nucleotide long small RNAs known 
to block gene transcription by binding to mRNAs. Many miRNAs have 
been reported to be dysregulated in the trophoblast associated with PE. 
We wish to identify DCN- induced miRNAs that may compromise EVT 
functions in PE.
Methods: Trophoblast cells do not express DCN. We transfected our 
first trimester EVT cell line HTR-8/SVneo with DCN gene which stably 
overexpress and secrete DCN. We conducted a differential gene/miRNA 
micro-array using HTR-DCN and the control (mock-transfected) HTR 
cells. Of the large number of DCN-regulated miRNAs, we selected 
some which were reported to be up-regulated in PE. We validated these 
miRNAs by qPCR with HTR-DCN cells and exogenous DCN (250nM)-
treated HTR cells.
Results: We selected 9 miRNAs from our microarray analysis. To 
identify whether any of them plays a role in migration, we compared 
their expression levels between migrant cells in the presence or 
absence of exogenous DCN. Migration was measured with “scratch” 
or “wound-healing assay” after 24 hours. We identified three miRNAs: 
miR363, miR155 and miR195 which were up-regulated in HTR cells 
during migration in the presence of DCN. We will knockdown these 
miRNAs using “miRIDIAN Hairpin Inhibitor” (single-strand RNA 
oligonucleotides, Dharmacon) in HTR cells and measure the effects on 
proliferation, migration, invasion, and endovascular differentiation (tube 
formation and expression of VE-cadherin).
Conclusion: DCN can epigenetically influence trophoblast functions by 
dysregulating miRNAs in PE.

F-155
Chaperon Mediated Autophagy in Placentas of Obese Women: A 
Pilot Study. Chiara Mando, Cristina Martelli†, Gaia Maria Anelli†, 
Daniela Salvatore†, Chiara Novielli, Fabrizia Lisso†, Anais Serati†, 
Irene Cetin, Luisa Ottobrini. Università degli Studi di Milano, Milan, 
Italy.
Introduction: Maternal obesity (OB) represents a significant risk factor 
for both adverse pregnancy and long-term outcomes. We recently showed 
altered placental mitochondria in OB, suggesting increased oxidative 
stress. Chaperone mediated autophagy (CMA) is a specific form of 
autophagy activated by oxidative stress, interacting with macroautophagy 
in a mutual modulation, for the maintenance of cell homeostasis. CMA 
activity results in important changes in cell energetics and metabolism. 
Here we hypothesized altered CMA activity in OB placentas.
Methods: We measured gene expression of the CMA activator PHLPP1 
in placentas delivered by elective caesarean section of normal weight 
(NW, n=5) and OB women (healthy n=5; with GDM, diet-treated n=5). 
Cesarean sections before labor were performed for breech presentation, 
repeated caesarean section, or maternal request. RNA levels were analyzed 
by Real Time PCR, using Beta Actin for data normalization. Statistics: 
independent-samples t-test, Levene’s test for equality of variances. Data 
were considered significant when p<0.05.
Results: All women delivered at term, appropriate for gestational age 
babies. Placental weight was higher (p=0.01), and placental efficiency 
(fetal/placental weight) was lower (p=0.005) in OB vs NW. All patients 
were no smokers. OB placentas showed significantly increased PHLPP1 
mRNA levels vs NW (p=0.03). Interestingly, OB+GDM placentas had 
higher PHLPP1 gene expression compared to healthy OB, though not 
significantly.
Conclusion: There are few reports correlating autophagy to obesity, 
suggesting autophagy activation in the obese omental and subcutaneous 
adipose tissues. However, the role of autophagy in human placentas 
remains controversial. In particular, only few contrasting studies in 
OB/GDM placentas reported alterations of macroautophagy, but to 
date placental CMA activity has never been specifically investigated. 
Increased PHLPP1 expression concurs at CMA induction. The excessive 
mitochondrial ROS release previously showed in OB placentas might 
induce abnormal upregulation of CMA activity. In turn, increased CMA 
activity was shown to alter cellular energetics by degradation of key 
metabolism enzymes. In this scenario, CMA could represent an interesting 
regulatory mechanism linking the intrauterine obese environment with 
placental dysfunction, leading to less efficient placentas and possible later 
disease. The role of increased PHLPP1 in relation to the modulation of 
CMA activity in OB placentas, still remains to be defined. Further analyses 
are in progress to confirm our preliminary results.

F-156
Regional Variations in Placental Protein Expression of Matrix 
Metalloproteinase-9 (MMP-9) in Term Uncomplicated Pregnancy. 
Sara Oraee†, Jayasri Basu∗, Yingyi Wu†, Diana M. Encalada, Aruna 
Mishra, Magdy Mikhail. BronxCare Health System, Bronx, NY, United 
States.
Introduction: In the study, we examined whether placental protein 
expression of matrix metalloproteinase-9 (MMP-9) differed in different 
regions of term delivered placentas.
Methods: In this IRB approved study, placentas were obtained from 
women with uncomplicated pregnancy following term delivery at 37 to 40 
weeks of gestation. After removal of placental membranes, umbilical cord 
and blood clots the placenta was weighed. Keeping the orientation of the 
insertion point pointing north a photograph was taken with a measuring 
tape in place to document its size. The placenta was then flipped from left 
to right to expose the maternal side and was photographed once again. 
Each placenta was visually dissected into four quadrants (Q), north-east 
(Q1), south-east (Q2), south-west (Q3) and north-west (Q4). A section 
from each quadrant was removed and the placenta was photographed 
again. Each section was thoroughly washed, dissected in saline to isolate 
chorionic villi not associated with the decidua and also free of embedded 
blood vessels and then placed in separately labelled tubes bearing the 
placental ID and the quadrant number. MMP-9 protein expression of the 
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chorionic villi was assayed using monoclonal antibody based ELISA kit 
from R&D Systems, MN. ANOVA and Pearson’s correlation were used 
for analysis and p<0.05 was considered significant.
Results: Results reveal that MMP-9 protein was equally expressed in all 
four quadrants and the protein expression did not vary with the distance 
between the insertion point and center of each quadrant. There was also no 
correlation seen between MMP-9 protein expression and placental weight. 
Significant positive correlations were seen between placental weight and 
distance between the insertion point and the quadrant, only for Q3 (r2 = 
0.552, p=0.003) and Q4 (r2 = 0.420, p=0.029). Women in the study were all 
normal, having blood pressure within normal limits yet maternal diastolic 
blood pressure was found to be negatively correlated with placental (r2= 
-0.240, p= 0.012) and newborn weights (r2 = -0.299, p=0.0002).
Conclusion: In term delivered normal placentas there was no regional 
variation seen in the expression of MMP-9. Our findings of significant 
positive correlations between placental weight and the distance between 
the insertion point and Q3 and Q4 suggest that orientation of the placenta 
within the uterus may have some effect on placental growth. 

Chorionic villi protein expression of MMP-9

Placental
Quadrant N

Mean
(ng/100
mg tissue)

Std. 
Deviation p value

Quadrant 1 27 23.45 18.54 0.715

Quadrant 2 27 21.04 12.73

Quadrant 3 27 20.22 11.61

Quadrant 4 27 24.37 16.58
 

F-157
Multiple Kinases Mediate TNFα- Induced Endothelial Damage 
in Uterine Artery Endothelial Monolayers; Could Complexity = 
Opportunity? Rachel L Dahn†, Luca Clemente∗, Amanda C Ampey∗, 
Jason A Austin∗, Ian M Bird∗. University of Wisconsin, Madison, WI, 
United States.
Introduction: Preeclampsia (PE) is marked by the failure of pregnancy 
enhanced vasodilation and the loss of endothelial monolayer integrity 
giving rise to hypertension and proteinuria. PE is also associated with 
elevated TNFα, and local uteroplacental production of VEGF. We have 
previously shown that TNFα acts long term to disrupt cell-cell connectivity 
and this can in part be reversed by Src and MEK/ERK (M/E) kinase 
inhibitors PP2 and U0126, but the rescue effects are not always complete. 
Others have shown endothelial monolayers may be controlled by p38 
MAPK and in 2007 Bain. et. al. showed U0126 has a 23% cross reactivity 
to p38MAPKα. Objective:1) To verify the specificity of the rescue action 
of U0126 on TNFα mediated monolayer damage by comparison to other 
MEK/ERK kinase inhibitors. 2) To identify the role of p38MAPK in TNFα 
effects on monolayer integrity to better understand potential therapeutic 
targets for those effected by preeclampsia.
Methods: Uterine Artery Endothelial cells from late pregnant sheep 
(Ovine P-UAEC) were grown to confluence in 96-well ECIS impedance 
sensing plates which measures monolayer resistance. The higher the 
resistance, the better the monolayer integrity. Cells were serum starved 
and treated alone with different doses (0.1, 1, and 10uM) of (SB203580 
(SB), BIRB0796 (BB), PP2, U0126, PD98059 (PD98), and PD0325901 
(PD03)) and then +/- TNFα (10ng/mL) for 20 hours. We then followed 
with combinations of SB with either PP2, U0126, or PD98 to see if their 
rescue effects could be improved.
Results: While PP2, SB (at high doses), and U0126, alone had positive 
effects on the monolayer, PD98 and PD03 were only effective at very 
low doses and were toxic at 10 uM. With TNFα, PP2 alone showed 
monolayer rescue. Combination of p38 and Src inhibition (SB and PP2) 
did not provide added rescue to PP2 alone. For MEK/ERK inhibitors, 
10uM U0126 showed the greatest rescuing ability. To mimic the known 
cross specificity effect of U0126 on the M/E and p38 pathways, PD98 and 
SB were used in combination (neither one with cross specificity for the 

other). PD98/SB combinations at submaximal doses did indeed provide 
rescue although, not improved over PD98 alone at the higher doses. SB 
was also able to alleviate some of the basal high dose PD98 toxicity.
Conclusion: In addition to Src and MEK/ERK, p38MAPK appears to 
also regulate monolayer integrity in P-UAEC in both the basal and TNFα 
driven state. Further, the U0126 unique rescuing ability over PD98, PD03, 
and the improved action of lower PD98/SB dose combinations, suggesting 
U0126 is effective due to its cross reactivity with both MEK/ERK and 
p38MAPK. Together our data reveals the complexity of kinase signaling 
that controls both basal and TNFα impaired monolayer integrity and 
suggests multiple drug targets may exist which could be used alone or 
in combination to treat vasodilation dysfunction observed in PE. Funded 
by T32 HD041921.

F-158
L-Citrulline Supplementation During Pregnancy Improves 
Maternal Vascular Dysfunction in a Preeclampsia-like Mouse 
Model. Mary Gemmel†,1 Elizabeth Sutton,2 Marcia Gallaher,1 Robert 
W. Powers∗.1 1University of Pittsburgh, Pittsburgh, PA, United States; 
2Woman’s Hospital, Baton Rouge, LA, United States.
Introduction: Introduction: Preeclampsia is a pregnancy-specific 
syndrome characterized by new onset hypertension and proteinuria. This 
disorder affects 3-5% of pregnancies worldwide, contributing to maternal 
morbidity, mortality and risk of future cardiovascular disease. Despite its 
prevalence, there is no cure for preeclampsia other than inducing delivery. 
Therefore, identifying therapeutic strategies to alleviate preeclampsia and 
associated vascular dysfunction is critical for maternal and fetal health. 
The nutraceutical L-citrulline promotes nitric oxide (NO) bioavailability 
and contributes to improved vascular function. The aim of this study was 
to investigate the effect of L-citrulline supplementation on vascular health 
during pregnancy in a preeclampsia-like mouse model.
Methods: Methods: Healthy wildtype C57BL/6 female mice were 
bred to male complement component C1q knockout (C1q-/-) mice. 
The C57BL/6xC1q-/- breeding scheme is documented to result in a 
preeclampsia-like pregnancy (PE) evidenced by pregnancy-specific 
hypertension, altered kidney and placental morphology, and vascular 
dysfunction. A subset of PE dams received L-citrulline (PE+CIT, 0.25%) in 
drinking water from gestation day (GD) 0.5-17.5. At the end of pregnancy, 
blood pressure and vascular function were assessed.
Results: Results: Female preeclampsia-like mice supplemented with 
citrulline (PE+CIT) exhibited reduced systolic blood pressure (p<0.01), 
diastolic blood pressure (p=0.04), and mean arterial pressure (p=0.02) 
when compared to untreated PE mice. Wire myography data indicate that 
PE+CIT dams have improved vascular function compared to PE mice 
evidenced by reduced sensitivity to phenylephrine (p<0.03). Further, 
PE+CIT mice displayed improved endothelial-dependent (p<0.01) 
and -independent relaxation (p<0.01) compared to untreated PE mice, 
supporting improved vascular function in PE mice supplemented with 
L-citrulline.
Conclusion: Conclusions: L-citrulline supplementation during pregnancy 
improves blood pressure and vascular function in a mouse model of 
preeclampsia. The current work points to a potential novel therapeutic 
which may improve vascular health during pregnancy and may contribute 
to improved maternal health throughout the lifespan.This project was 
supported by the American Heart Association Go Red for Women 
16SFRN27810001.

F-159
Increased Arterial Stiffness in Maternal Obesity, Preeclampsia 
and IUGR. Genevieve Eastabrook∗,1 Erin Murray†,2 Michael Miller,1 
Samuel Siu,1 Barbra de Vrijer.1 1University of Western Ontario, 
London, ON, Canada; 2University of Ottawa, Ottawa, ON, Canada.
Introduction: Although obesity is now one of the most prevalent risk 
factors for preeclampsia (PE), the majority of screening algorithms and 
diagnostic tests for PE target early-onset (placental) PE, as opposed to 
the later-onset (maternal) form of the disease which is more common in 
obesity. Thus, the role of pre-pregnancy cardiometabolic health in the 
development of PE and intrauterine growth restriction (IUGR) is becoming 
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increasingly relevant. Carotid-femoral pulse wave velocity (PWV) is an 
established measure of central arterial stiffness and cardiovascular health. 
PWV is validated in pregnancy, with increased values reported in both 
PE and IUGR. Our objective was to determine the relationship between 
elevated body mass index (BMI) and arterial stiffness in pregnancies with, 
and without, PE and/or IUGR.
Methods: Eighty-eight women with singleton pregnancies were recruited 
from a tertiary care centre inpatient antenatal unit. Participants were 
classified into two groups: controls (n=48) and cases (preeclampsia and/or 
IUGR) (n=40). Measurements of PWV and mean arterial pressure (MAP) 
were performed weekly until discharge or delivery (gestational age 24-37 
weeks). Demographic information, including admitting diagnosis, delivery 
indication, and medications (antihypertensives, acetylsalicylic acid, 
metformin, insulin, and corticosteroids) was collected. Last measurement 
data were analyzed using linear regression, using BMI as a continuous 
variable, and longitudinal data were analyzed using repeated-measures 
polynomial modelling for change over time.
Results: There was a significant difference in PWV between cases and 
controls, with cases (M=6.34, SD=2.01) having significantly higher PWV 
than controls (M=4.92, SD=0.89; adjusted R2=0.248). There was also a 
significant effect of BMI, with higher BMI being associated with higher 
PWV in both cases and controls (p=0.006). There was no significant 
change in PWV over time for either group (p=0.230). Similar findings 
were seen for MAP.
Conclusion: Pregnancies complicated by PE and/or IUGR are associated 
with higher mean PWV and MAP, with these values remaining stable from 
24-37 weeks gestation. In both PE/IUGR and controls, elevated BMI was 
associated with higher PWV. Increased arterial stiffness in women with 
PE/IUGR and elevated BMI suggests poor cardiometabolic health. PWV 
measurement in early pregnancy may be a useful tool for risk-stratifying 
women with increased BMI for PE/IUGR.

F-160
ER Stress Contributes to Gestational hypoxia-induced Suppression 
of Ca2+ Sparks/STOCs and Enhanced Myogenic Tone in Uterine 
Arteries. Xiang-Qun Hu, Rui Song, Monica Romero, Sean Wilson, 
Lubo Zhang∗. Loma Linda University, Loma Linda, CA, United States.
Introduction: Chronic hypoxia during gestation has a profound effect 
on uterine vascular adaptation and is associated with significantly 
increased incidence of maternal complications of preeclampsia and fetal 
intrauterine growth restriction (IUGR). In an animal model of pregnant 
sheep acclimatized to high altitude, we demonstrated that high altitude 
hypoxia suppressed pregnancy-induced uterine arterial adaptation and 
increased uterine vascular resistance and maternal blood pressure. 
Endoplasmic reticulum (ER) stress plays an important role in human 
pregnancy homeostasis and complications, and ER stress in uteroplacental 
tissues is a common feature of high altitude pregnancy, preeclampsia 
and IUGR. Here, we tested the hypothesis that ER stress contributes to 
gestational hypoxia-induced suppression of Ca2+ sparks and spontaneous 
transient outward currents (STOCs), resulting in an increase in uterine 
arterial myogenic tone.
Methods: Uterine arteries were harvested from near-term pregnant sheep 
maintained at low altitude (~300) or exposed to high-altitude hypoxia 
(3801 m) for 110 days. The expression of ER stress markers was measured 
using Western blot. For ex vivo treatments, uterine arteries from low-
altitude or high-altitude sheep were treated under 10.5% O2 for 48 hrs in 
the absence or presence of the ER stress inhibitor tauroursodeoxychloic 
acid (TUDCA, 1 mM), and Ca2+ sparks, STOCs and pressure-dependent 
myogenic tone were measured.
Results: Protein abundance of phosphorylated PKR-like ER kinase 
(p-PERK) and eukaryotic initiation factor 2α (p-eIF2α) was markedly 
increased in uterine arteries from high altitude pregnant sheep compared 
to those from low altitude animals. The TUDCA treatment under hypoxia 
significantly increased Ca2+ spark activity in uterine arteries of high 
altitude animals. The same treatment under hypoxia also boosted STOC 
frequency and amplitude in uterine arteries of both low and high altitude 
animals. Moreover, the TUDCA treatment under hypoxia also drastically 
reduced uterine arterial myogenic tone of low and high altitude animals.

Conclusion: Our studies demonstrate that gestational hypoxia promotes 
ER stress in uterine arteries, which consequently impairs Ca2+ sparks 
and STOCs leading to the maladaptation of uterine vascular function. 
(Supported in part by NIH grants HD083132 and HL137649)

F-161
Black and White Women in the United States Military Have 
Comparable Rates of Preeclampsia and Post-preeclamptic 
Cardiovascular Disease. Andrea I Loewendorf∗,1 Emily A Stone,2 Lee 
Ann Zarzabal,2 Thornton Mu,3 Amelia Duran-Stanton.4 1ImmunoVation, 
Pasadena, CA, United States; 2Defense Health Agency, San Antonio, 
TX, United States; 3Brooke Army Medical Center, San Antonio, TX, 
United States; 45Chief, Ready and Resilient Integration Branch/Deputy 
Surgeon, Houston, TX, United States.
Introduction: Preeclampsia (PE), a hypertensive-inflammatory pregnancy 
condition, poses acute risks of seizures, stroke, and heart attack during 
the pregnancy; residual increased risks for heart attack and stroke linger 
for much longer, possibly decades. Racial differences may influence 
outcomes, but the underlying biology is not yet fully understood. We 
have designed a retrospective case-control military chart review project 
to begin to address this question.
Methods: Pregnancies and PE cases in the Military Health System (MHS) 
electronic health records (EHR) of Active Duty service women in the 
years 2006-2017 were identified.
Results: Between 2006-2017, 684,905 pregnancies including miscarriages 
and abortions were identified. The racial breakdown of PE prevalence in 
the United States Armed Forces between 1/1/2006-9/30/2017 is as follows: 
White 9.8%, Asian/Islander 8.7%, Black 10.2%, Other 8.4%, Unknown 
6%. The prevalence of CVD as diagnosed by ICD code in preeclamptic 
(numerator) versus all pregnant/miscarriages (denominator) pregnancies 
is 15.8% for Whites, 15.7% for Asian/Islander, 17% for Blacks, 13.6% for 
Other and 9.2% for Unknown race. Stroke prevalence calculations were 
complicated by a change in the amount of reporting codes between the 
ICD9 and the ICD10 reporting system; the numbers and outcomes changed 
dramatically concomitantly and thus we decided to keep the datasets 
separate. The prevalence for stroke in the years 2006-2014 are between 
145.8 and 266.7 with an average of 192.3 per 100 control pregnancies. 
Similarly, the incidence for stroke in preeclamptic pregnancies per 100 
control pregnancies in the years 2006-2014 is between 110.4 and 218.6 
with an average of 161.
Conclusion: The overall preeclampsia prevalence discovered in our 
datasets is in the higher ranges from what is reported (often between ~3-
12%). Surprisingly, we find no difference of preeclampsia prevalence or 
CVD prevalence after preeclampsia between Whites, Asians, and Blacks 
despite the fact that these are large numbers of patients in our study; 
numerous previous studies have reported higher risks for preeclampsia 
in African Americans and also higher risks for CVD overall and after 
preeclampsia specifically. This raises the interesting question whether the 
lack of difference we observed is due to equal access to care and more 
similar lifestyles and employment situations within the Armed Forces 
versus in civilian populations.

F-162
DNA Methylomic Profiling of Preeclampsia Across the Three 
Trimesters of Pregnancy. Mandy J Schmella, Haoyi Yu, Yvette P 
Conley, Daniel E Weeks∗. University of Pittsburgh, Pittsburgh, PA, 
United States.
Introduction: Preeclampsia (PE) is a heterogeneous, multi-symptom 
hypertensive syndrome of pregnancy characterized by a dysfunctional 
placenta, yet the biologic underpinnings of PE have not been fully 
elucidated. Because DNA methylation is impacted by the environment, we 
hypothesized that DNA methylation would serve as a systemic biomarker 
of PE, and that DNA methylation profiles in the maternal blood would be 
associated with case/control status across pregnancy.
Methods: Peripheral blood samples were collected from n=28 women 
diagnosed with PE (cases) and n=28 normotensive women with 
uncomplicated pregnancies (controls) in the 1st, 2nd, and 3rd trimesters 
of pregnancy. Cases were 1:1 frequency matched to controls on race, 
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pre-pregnancy BMI, smoking status, and gestational age at sample 
collection. The Infinium® MethylationEPIC Beadchip was used to collect 
epigenome-wide methylation data. Within trimester association analyses 
were performed by regressing methylation M values on PE status and 
trimester-specific surrogate variables using an empirical Bayes approach. 
An epigenome-wide significance threshold was set at p<9x10-8, and a 
threshold of p<1x10-5 was set to identify suggestive significance, for 
individual CpGs. For the trimester-specific top CpGs, trajectory analysis 
was carried out to test whether mean methylation trajectories across 
trimesters differed between cases and controls.
Results: There were 16 CpGs (1st trimester: 4; 2nd trimester: 1; 3rd trimester: 
11) with suggestive p-values (p<1x10-5), and there were no epigenome-
wide significant associations (p<9x10-8) of PE case/control status with any 
methylation M values. Replication studies in an independent cohort are in 
process for our two most significant CpGs from the 3rd trimester analysis: 
cg16155413 (p=1.10x10-6) and cg21882990 (p=1.87x10-6), which lie in 
TRAF31P2 andTRAF3IP2-AS1. The trajectory analysis results for CpG 
cg16155413 indicate that the cases had higher methylation levels than 
controls across all three trimesters (p=9.79x10-5).
Conclusion: Results from our pilot study suggest that DNA methylation 
profiles in the maternal blood are associated with PE case/control status, 
especially in the 3rd trimester. TRAF31P2, which is involved in the 
inflammatory process, has also been shown to be differentially methylated 
in the cord blood of infants exposed to PE. We posit that members of the 
TRAF (tumor necrosis factor receptor-associated factor) family play a 
role in the exaggerated inflammatory response that is observed in PE.

F-163
Decidual Lymphatic Endothelial Cells in Preeclampsia Promotes 
Type 1 Macrophage Polarization. Yun Ji Jung†,1 Yejin Park∗,1 
Ja-Young Kwon∗,1,2 Ha Yan Kwon∗,1 Yong Sun Maeng∗.1,2 1Yonsei 
University College of Medicine, Seoul, Korea, Republic of; 2Institute of 
Women’s Medical Life Science, Placenta-derived Stem Cell Genomic 
Research Lab, Seoul, Korea, Republic of.
Introduction: Altered amount and polarization phenotype of 
decidual macrophages associated with increase in pro-inflammatory 
cytokines in placenta has been reported in preeclampsia (PE) patients. 
Lymphangiogenesis is known to affect macrophage polarization and as 
abnormal lymphangiogenesis at the maternal-fetal interface of PE, we 
investigated to explore and compare decidal lymphatic epithelial cells 
(dLECs)-regulated macrophage polarization in normal and preeclampsia 
pregnancies.
Methods: The human primary decidual lymphatic endothelial cells 
(dLECs) were isolated from decidua of gestational-age matched normal 
(n=5) and PE pregnancies (n=5). Culture media of dLECs were collected. 
THP-1 derived M0 macrophages were cultured in dLEC-conditioned 
media or co-cultured with dLECs. Polarization of macrophages toward 
M1 or M2 was confirmed by expression of cell-surface markers in flow 
cytometry analysis (HLA-DR and CD80 for M1, CD163 and CD209 for 
M2). To investigate the factors associated with macrophage polarization, 
microarray of dLECs was performed for gene expression profiles.
Results: M1/M2 ratio was increased when M0 macrophages were culture 
in PE dLEC-conditioned media or co-cultured with PE dLEC. Microarray 
analysis demonstrated higher expression of GM-CSF in LECs from PE 
compared to control. In accordance, the GM-CSF level was significantly 
higher in supernatant of PE.
Conclusion: Lymphatic endothelial cells in decidua is involved in 
promoting type 1 macrophage polarization in preeclampsia at the 
maternal-fetal interface. (supported by the National Research Foundation 
of Korea (NRF) and funded by the Ministry of Education (NRF-
2017R1D1A1B03029081 and 2019R1I1A1A01059738)

F-164
A Novel Laser Microdissection Approach for Proteomic Analysis of 
the Placental Syncytium in Severe Preeclampsia at Term. Nasim C 
Sobhani†, Matthew Gormley, M. Yvonne Kim, Pengyuan Liu, Joshua F 
Robinson, Stephanie L Gaw, Susan J Fisher∗. University of California 
San Francisco, San Francisco, CA, United States.
Introduction: Preeclampsia (PE) is a major cause of maternal morbidity 
and accounts for 10-15% of maternal death. However, the underlying 
mechanisms that lead to PE remain unknown. Although PE most 
commonly occurs at term (≥ 37 weeks gestational age (GA)), the majority 
of prior studies have focused on preterm PE. Furthermore, scant data 
are available regarding the pathophysiology of PE at the proteomic 
level. Investigating term severe preeclampsia (SPE) as an entity distinct 
from preterm SPE is important, as there is growing evidence that they 
are endpoints of different disease processes. The placental syncytium 
functions as the main gatekeeper between the maternal and fetal 
compartments and is comprised of the most functionally active trophoblast 
population in the third trimester. We hypothesized that the syncytium 
would demonstrate functional changes in SPE. Our aim was to examine 
the proteomic profile of SPE placentas at term gestation compared to 
healthy control using a novel method of laser microdissection (LMD) to 
isolate the syncytium.
Methods: This was a prospective study of pregnant women diagnosed 
with SPE based on severely elevated blood pressures (BP) (systolic 
(sBP) ≥ 160 mmHg and/or diastolic (dBP) ≥ 110) at or beyond 37 weeks 
GA at a single institution from July 2018 to January 2019. For controls, 
women with normal pregnancies were recruited during the same time 
period. Placental biopsies were collected within 1 hour of delivery and 
processed for LMD. The syncytia were collected and proteomic profiling 
was performed via SWATH-MS.
Results: Six placentas were included, three with SPE and three healthy 
controls. There were no significant differences in maternal age, parity, body 
mass index, or GA between the groups. The SPE group had significantly 
higher maximum BPs (median max sBP=176 vs 135, P=0.021; dBP 110 vs 
82, P=0.021). We detected 117 proteins in all samples, including proteins 
known to be highly expressed in the syncytium, e.g. keratin-7, placental 
lactogen, 3β-hydroxysteroid dehydrogenase 1, and the cytochrome P450 
CYP11A1. Identified proteins were enriched for functions associated 
with cell structure, nutrient transport, hormone metabolism, and 
immune response. Comparison of SPE to controls revealed 18 proteins 
(17 upregulated, 1 downregulated) that were differentially expressed 
(absolute log2 fold change (FC) >1.5, P < 0.2), including alpha-1 type 
I collagen (↓), forkhead box r1 (↑), keratin-19 (↑), and T cell receptor 
alpha fragment 56 (↑).
Conclusion: Utilizing a novel approach which combines proteomics and 
LCM, we identified proteins expressed in the syncytial layer of chorionic 
villi from SPE and control placentas. Differentially expressed proteins 
between the two conditions may be used as potential biomarkers of SPE.

F-165
Perinatal L-Citrulline Supplementation Improves Maternal 
Vascular Dysfunction in a High-Risk Preeclampsia-like Mouse 
Model. Mary Gemmel†, Elizabeth Sutton, Marcia Gallaher, Robert W. 
Powers∗. University of Pittsburgh, Pittsburgh, PA, United States.
Introduction: Preeclampsia affects 3-5% of pregnancies, and is 
associated with increased maternal morbidity, mortality and risk of future 
cardiovascular disease. There is no cure for preeclampsia, emphasizing 
the need for therapies to improve maternal vascular health during 
pregnancy. Research has suggested that women who develop preeclampsia 
are predisposed to poor cardiovascular health, highlighting a high-risk 
group of women who might benefit most from successful therapeutic 
strategies. L-citrulline is a nutraceutical which promotes nitric oxide 
(NO) bioavailability and improves vascular function. The current work 
sought to investigate the effect of antepartum L-citrulline supplementation 
on vascular health during pregnancy in a high-risk preeclampsia-like 
mouse model.
Methods: The current study utilized breeding schemes with complement 
component knockout (C1q-/-) male mice which induce pregnancy-specific 
hypertension, vascular dysfunction and alter kidney and placental 



Friday Posters
 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 267A

morphology. Female ApoE-/- mice were bred to C1q-/- male mice (ApoE), 
and a subset of dams received L-citrulline (ApoE+CIT, 0.25%) in drinking 
water from gestation day (GD) 0.5-17.5. Blood pressure was measured 
during pregnancy from gestation day (GD) 14.5-17.5. At GD 17.5, body 
weight, heart weight, heart/body weight ratio and ex-vivo vascular 
function data was collected.
Results: In high-risk ApoE females treated with citrulline (ApoE+CIT), 
heart weight (p=0.01) and heart to body weight ratio (p<0.01) were 
significantly reduced when compared to untreated ApoE mice. There 
was no difference in systolic, diastolic or mean arterial pressure (p>0.6) 
between groups. However, ApoE+CIT mice displayed reduced sensitivity 
to phenylephrine (p<0.04) and improved endothelial-dependent relaxation 
(p<0.03) compared to untreated ApoE mice.
Conclusion: L-citrulline supplementation during pregnancy improves 
vascular function in a high-risk mouse model of preeclampsia. The 
current work supports L-citrulline as a potential novel therapeutic which 
may improve maternal vascular health in a high-risk cohort.This project 
was supported by the American Heart Association Go Red for Women 
16SFRN27810001.

F-166
Increased Aspirin-Triggered Lipoxin A4 in Pregnancies 
Complicated by Preeclampsia. Veronica M Gonzalez-Brown†, 
Marwan Ma’ayeh, Douglass A Kniss, Kara M Rood∗. The Ohio State 
College of Medicine, Columbus, OH, United States.
Introduction: Preeclampsia (PE) is a multisystem progressive disorder 
associated with increased leukocyte-endothelium adhesion. Low-dose 
aspirin (LDA) has been recommended in high-risk pregnancies for PE 
prevention, but the precise mechanism of action is not known. LDA has 
a direct impact on the lipoxin (LX) circuit by triggering the biosynthesis 
of endogenous epimers of LX, termed aspirin-triggered 15-epi-LXA4, 
that share the potent anti-inflammatory actions of LX. The aspirin-
triggered lipoxin synthesis pathway is initiated when activated circulating 
leukocytes adhere to the vascular endothelium. We investigated the 
use of LDA on plasma 15-epi-LXA4 in pregnant women at high risk of 
developing PE.
Methods: This was a secondary analysis of a prospective multi-centered 
study investigating the effect of LDA (60 mg) administration in women at 
high risk for PE. Maternal plasma samples were drawn at 2 time points: 
before LDA intake between 13-26 weeks and between 24-28 weeks (at 
least 2 weeks after starting daily LDA). Patients were stratified by high risk 
category (pre-gestational diabetes, cHTN, twin gestation and history of 
PE in prior pregnancy). Plasma 15-epi-LXA4 and placental growth factor 
(PlGF) levels were measured by using commercially available enzyme-
linked immunosorbant assay (ELISA) kits. Data were compared with 
Wilcoxon signed-rank test, Kruskal-Wallis ANOVA on ranks followed 
by Dunn’s tests and Mann-Whitney Rank Sum test. 
Results: A total of 63 patients were included in the analysis: 29 (46%) pre-
gestational diabetic, 12 (20%) cHTN, 11(17%) twins, 11(17%) hx of prior 
PE, respectively. Overall, the absolute levels of 15-epi-LXA4 were similar 
before and after daily use of LDA (1.67 [1.14-2.35]ng/ml vs 1.50 [1.21-
2.45]ng/ml; p=0.59). In subgroup analysis: prior to starting LDA, levels 
of 15-epi-LXA4 were similar between all high-risk groups (p=0.93). After 
daily use of LDA, women with a history of PE had significant increase in 
plasma 15-epi-LXA4; p=0.03. Women diagnosed with PE (n=12,19%) had 
statistically signifcant increased plasma 15-epi-LXA4 levels (2.16 [1.36 
- 3.32]ng/ml vs 1.40 [1.17 - 2.31]ng/ml; p=0.04) and decreased levels of 
PlGF (258.83 [125.53 - 597.22]pg/ml vs 505.46 [351.63 - 827.40]pg/ml; 
p=0.03) compared to women without the diagnosis of PE.
Conclusion: Daily use of LDA increases biosynthesis of 15-epi-LXA4 in 
women with history of prior PE. Additionally, women diagnosed with PE 
have increased plasma 15-epi-LXA4 levels and decreased levels of PlGF 
compared to women without PE. These data submit a possible mechanism 
of action for LDA and PE prevention.

F-167
Aspirin Protects Against TNF-α-induced Oxidative Stress in 
Trophoblast via Promoting PI3K/AKT/Nrf2 Signaling Pathway. 
Kaimin Guo, Xiaoyan Sha, Huishu Liu∗. Guangzhou Women & 
Children’s Medical Center, Guangzhou, China.
Introduction: Low-dose aspirin effectively reduces the risk of pre-
eclampsia (PE). However, the internal mechanism remains unclear. 
Oxidative stress in trophoblast is one of the pathological mechanisms of 
PE. Our aim is to investigate the effect and possible mechanism of aspirin 
on oxidative stress in a type of trophoblast cell line, HTR-8/SVNeo cells.
Methods: HTR-8/SVNeo cells were treated with tumor necrosis factor 
(TNF)- α (10ng/ml) after pretreated with aspirin(0.1mM ) for 30min, and 
the levels of reactive oxygen species (H2O2) and antioxidant enzymes, 
including SOD, GPx, and CAT, were tested by colorimetric method. Cell 
invasion was detected with transwell assay. Inflammatory factors, such as 
IL-1, IL-6, and IFN-γ, were detected by ELISA. The nuclear translocation 
of Nrf-2 and activation of PI3K/AKT pathway were measured by western 
blotting.
Results: TNF-α increased the level of H2O2, and decreased the levels of 
antioxidant enzymes, including SOD, GPx, and CAT, in HTR-8/SVNeo 
cells. These effects were obviously inhibited by aspirin. Moreover, the 
inflammatory factors, such as IL-1, IL-6, and IFN-γ, were largely induced 
by TNF-α in HTR-8/SVNeo cells, which was attenuated when the cells 
were pretreated with aspirin. As a result, the inhibitory effect of TNF-α 
on cell invasion was significantly corrected by the treatment of aspirin 
in HTR-8/SVNeo cells. And also, the reduced nuclear translocation of 
Nrf-2 and the activation of PI3K/AKT pathway induced by TNF-α was 
reversed when aspirin was used in HTR-8/SVNeo cells.
Conclusion: Low-dose aspirin effectively reduces the oxidative stress 
level induced by TNF-α, and therefore increases the invasion of HTR-
8/SVNeo cells via upregulating PI3K/AKT/Nrf-2 pathway. The study 
provides an understanding of the mechanisms of aspirin in regulating 
oxidative stress and cell invasion in trophoblast, and put forward a 
plausible explanation for the effect of aspirin on the prevention of PE.

F-168
T Cell Subsets and Immune Regulatory Molecules in Preeclampsia. 
Natasha Scaria†,1 Maria Dinorah Salazar Garcia†,2 Svetlana 
Dambaeva,3 Kenneth Beaman,3 Alice Gilman-Sachs,3 Joanne Kwak-
Kim∗.1 1Reproductive Medicine and Immunology & Chicago Medical 
School, Vernon Hills, IL, United States; 2Mount Sinai Hospital, 
Chicago, IL, United States; 3Rosalind Franklin University of Medicine 
and Science, North Chicago, IL, United States.
Introduction: Preeclampsia affects 5-8% of all pregnancies, which 
has significant immune-inflammatory manifestations, including 
abnormal placentation, uteroplacental ischemia, vascular disorders 
of the placenta, insulin resistance, endothelial dysfunction, systemic 
maternal inflammation, as well as an imbalance of angiogenic and 
anti-angiogenic proteins. We hypothesized that dysregulation of T-cell 
immunity particularly, T helper (Th) 17/T regulatory (Treg) immunity, 
is implicated in preeclampsia.
Methods: The study is designed as a prospective cohort study. A total of 
14 preeclamptic patients and gestational age-matched 21 healthy pregnant 
women were included in the study. Blood was collected between 28 to 40 
weeks gestation, and patients were followed up until delivery. mRNAs 
were isolated using the RNeasy Plus Micro Kit (Bio-Rad 2006) to measure 
the expression levels of PD-1, PD-L1, CTLA-4, TIM-3, Gal-9, Foxp3, and 
RORγt by real-time qPCR analysis. Multiple logistic regression analysis 
was used to create a predictive model. Differences between the study 
group and controls were analyzed using student t-test, one-way ANOVA 
and chi-square test as indicated.
Results: Preeclamptic patients had a significantly lower % CD4+ cells 
(41.9 ± 6.2 vs 49.0 ± 6.3, P =.004) and a higher % CD8+ cells (32.0 ± 6.8 
vs 27.1 ± 5.3, P =.031) when compared with those of healthy pregnant 
controls. CD4+/IL-10+ cells were statistically higher in preeclamptic 
patients when compared with that of healthy pregnant controls (1.1 ± 
.1 vs 1.0 ± .1, P =.002). The mRNA transcript levels of Tim-3 were 
significantly lower in preeclamptic patients when compared to healthy 
pregnant controls (.34 ± .3 vs .52 ± .2, P =.042).
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Conclusion: Low Tim-3 levels, decreased T helper cells, increased T 
cytotoxic cells, and increased Th2 cells during the third trimester, are 
associated with preeclampsia. A larger-scale study is warranted.

F-169
Placental Mitochondrial Abnormalities Upon Hypoxia; The Cause 
of Placental Oxidative Stress? Philippe Vangrieken†, Salwan Al-
Nasiry∗, Aalt Bast∗, Pieter A. Leermakers∗, Christy B. M. Tulen†, Ger 
M. J. Janssen∗, Paul M. H. Schiff ers∗, Frederik J. van Schooten∗, Alex 
H. V. Remels∗. Maastricht University Medical Center+, Maastricht, 
Netherlands.
Introduction: Impaired utero-placental perfusion is a well-known feature 
of early preeclampsia and is associated with placental hypoxia and 
oxidative stress, both of which are heavily involved in its pathophysiology. 
In the present study, using placental explants and trophoblasts cells, we 
explored whether abnormalities in mitochondrial metabolism contribute 
to hypoxia-induced placental oxidative stress.
Methods: Using healthy term placentae and a trophoblast cell line exposed 
to hypoxia (1% O2), we assessed multiple indices of oxidative stress and 
antioxidant status as well as infl ammation, apoptosis, mitochondrial 
content, constituents of (non-)mitochondrial metabolic pathways and key 
regulators of mitochondrial biogenesis and mitophagy. Furthermore, we 
explored the therapeutic potential of the antioxidants MitoQ and quercetin 
in preventing hypoxia-induced placental oxidative stress.
Results: Placental hypoxia was associated with increased oxidative 
stress, infl ammation and apoptosis. Moreover, experiments with MitoQ 
revealed that hypoxia-induced reactive oxygen species originated 
from the mitochondria. Also, hypoxia resulted in reductions in 
mitochondrial content, decreased abundance of key molecules involved 
in the electron transport chain and increased expression and activity of 
glycolytic enzymes. Furthermore, expression levels of key regulators 
of mitochondrial biogenesis were decreased while the abundance of 
constituents of the mitophagy, autophagy and mitochondrial fi ssion 
machinery was increased in response to hypoxia.
Conclusion: This study is the first to demonstrate that placental 
hypoxia is associated with mitochondrial-generated reactive oxygen 
species and signifi cant alterations in the molecular pathways controlling 
mitochondrial content and function. Furthermore, our data indicate that 
targeting mitochondrial oxidative stress may have therapeutic benefi t in 
the management of pathologies related to placental hypoxia.

F-170
Circulating Microparticle Proteins Obtained at 12 Weeks 
Describe Clusters of Clinically Demonstrable Severe Preeclampsia 
Phenotypes. Thomas Frederick McElrath,1 David Cantonwine,1 Robert 
Doss,2 Brian Brohman,3 David Sarracino,4 Kevin Rosenblatt.3 1Brigham 
& Women’s Hospital, Boston, MA, United States; 2NxPrenatal, Boston, 
KY, United States; 3NxPrenatal, Louisville, KY, United States; 4Thermo 
Fisher Scientifi c, Cambridge, MA, United States.
Introduction: We hypothesize that circulating microparticle (CMP) 
associated proteins can identifying clinically distinct disease phenotypes 
among subjects diagnosed with severe preeclampsia.
Methods: We analyzed 23 cases of singleton pregnancies with 
preeclampsia requiring delivery less than 35 weeks gestation. Plasma 
was previously obtained between 10-12 weeks gestation and stored at 
-80 degrees. CMPs from these specimens were isolated via size exclusion 
chromatography and analyzed using global proteome profi ling based on 
HRAM mass spectrometry. Unsupervised K-means clustered the CMP 
associated proteins into two clusters. Clinical information was abstracted 
from the medical record. Protein function was determined with reference 
to the UniProt database.
Results: One cluster was associated with increased levels of complement 
associated proteins and the other was associated with a functionally less 
uniform set of proteins but did include proteins with angiogenic and 
coagulation function. After correcting for multiple testing, the second 
cluster was associated with the major clinical parameters of decreased 
gestational age at delivery (p=0.049), marginally increased median 
maximum diastolic pressure (p=0.09), and greater 24-hour protein 

excretion (p=0.01). This cluster was also consistently associated with 
the minor clinical parameters of higher serum creatinine, fi brinogen, uric 
acid, ALT, AST, and lower serum sodium and platelet count. This overall 
pattern was signifi cant (p=0.003).
Conclusion: While validation is needed, our fi ndings molecularly identify 
two sub-phenotypes among the preeclamptic cases with diff erential 
associations; one with complement and the other with angiogenic and 
coagulation functions. There are signifi cantly diff erent clinical courses 
for each. The ability to proceed with such sub-phenotyping has future 
testing and potential therapeutic implications.

F-171
Downregulation of Crry During Pregnancy Induces Complement 
Activation on Placenta and Increases Blood Pressure. Manu 
Banadakoppa, Meena Balakrishnan, Kathleen Pennington, 
Chandrasekhar Yallampalli. Baylor College of Medicine, Houston, TX, 
United States.
Introduction: Preeclampsia (PE) is a pregnancy-specifi c syndrome 
that aff ects 3-10% of all pregnant women. PE is clinically diagnosed 
as new onset of elevated blood pressure usually in the third trimester 
of pregnancy. Several putative mechanisms have been implicated in the 
pathogenesis of PE including complement (C) cascade activation. Several 
recent associative studies have shown evidence for elevated C activation 
in PE patients. In mice, ablation of complement receptor 1 related protein 
y (Crry), a rodent specifi c regulator of C activation causes embryonic 
lethality due to C mediated feto-placental injury. However, if C activation 
causes PE is not clear.
Methods: We employed a novel shRNA based method to downregulate 
Crry without causing lethal phenotype. Lentiviral particles (1250 TU) 
enclosing vectors containing tet-on inducible Crry or a non-target shRNA 
were injected into right uterine horn of pregnant mice (n=4 in each group) 
on 3.5 days post coitus (dpc). Doxycycline via drinking water (75µg/mL) 
was provided to both the groups from 10.5 dpc until 17.5 dpc. Blood 
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pressure (BP) was measured on 17.5 dpc using tail cuff  method followed 
by blood and tissue collection from euthanized mice. Placenta and fetal 
weights were also recorded. Expression levels of Crry and C3b deposition 
levels were examined by Western blotting.
Results: Lentiviral injection followed by doxycycline treatment reduced 
expression levels of Crry on placentas by 30% (p<0.03) in CrryshRNA 
mice compared to control group. The downregulation of placental Crry in 
the CrryshRNA mice was consistently lower in the contralateral horn also. 
Crry downregulation was consistently lower The Crry downregulation 
was placenta specifi c since its levels in uterus and kidneys were not 
diff erent between two groups. Levels of C3b deposited on placentas in 
Crry shRNA group were signifi cantly higher (p<0.03) than that in control 
group indicating increased C activation upon Crry downregulation. In 
addition, systolic, diastolic and mean BP were signifi cantly higher (p=0.05, 
p=.03, and p=.03 respectively) in Crry shRNA group compared to control 
mice indicating that C activation induced increased BP. Placental and 
fetal weights were not signifi cantly diff erent between the two groups.
Conclusion: Crry down regulation in mice during pregnancy increases 
blood pressure by inducing C activation.

F-172
Validation of sFlt1/PlGF Ratio to Rule Out Preeclampsia with 
Severe Features. Ariel Mueller,1 Saira Salahuddin,1 Heba Naseem,2

Rohin Dhir,2 Sarosh Rana∗.2 1Beth Israel Deaconess Medical Center, 
Boston, MA, United States; 2University of Chicago, Chicago, IL, 
United States.
Introduction: Preeclampsia is associated with signifi cant morbidity and 
mortality, especially among women with severe features. Angiogenic 
factors, sFlt1 (soluble fms like tyrosine kinase) and PlGF ( placental 
growth factor) has been used for risk stratifi cation in diff erent clinical 
scenarios.
Methods: This study was a secondary analysis of previously published 
data. In this analysis, we sought to validate the utility of previously 
published cutoff  of sFlt1/PlGF < 38 as a rule out test for preeclampsia 
with severe features (PE-SF) among patients presenting to triage with 
suspicion of preeclampsia, within 2 weeks of enrollment.
Results: A total of 451 patients were between 23 and 35 weeks on 
enrollment and included in this analysis. Of these, 96 (21.29%) developed 
PE-SF within two weeks of triage evaluation. Compared with women who 
did not have PE-SF, women with PE-SF had higher median (interquartile 
range [IQR]) systolic (153 [IQR 142-163] vs 136 [IQR 125-147]) and 
diastolic (97 [IQR 89-104] vs 84 [IQR 74-92]) blood pressures on 
enrollment, had higher rates of admission (94.79% vs 37.18%), younger 
gestational ages at delivery (32.6 [IQR 29.4-34.0] vs 37.2 [IQR 35.0-38.8]) 
and smaller birthweights (1485 [IQR 1090-2105] vs 2970 [IQR 2303-
3425] grams; all p-values < 0.0001). Women with PE-SF had higher sFlt1 
(10364 [IQR 7130-14980] vs 2105 [IQR 1431-3452]), lower PlGF (59 
[IQR 29-105] vs 393 [IQR 147-709]) and higher sFlt1/PlGF (219.7 [IQR 
82.5-411.5] vs 4.7 [IQR 2.3-17.9]) ratio (p-values < 0.0001). A total of 304 
(67.41%) patients had sFlt1/PlGF ratio < 38. Compared to patients with a 
higher ratio, patients with sFlt1/PlGF ratio < 38 had lower systolic (134 
[IQR 124-145] vs 150 [IQR 139-160]) and diastolic (83 [IQR 73-91] vs 
94 [IQR 87-102]) blood pressures in triage, and lower rates of admission 
(31.91 % vs 85.71%; all p-values < 0.0001). Women with sFlt1/PlGF 
ratio < 38 were less likely to have PE-SF (3.29% vs 58.50%; p <0.0001) 
and had lower rates of delivery within two weeks (14.80% vs 71.23%; 
p<0.0001) than patients with a high angiogenic profi le. The sensitivity, 
specifi city, positive and negative predictive values for sFlt1/PlGF ratio <
38 were 89.6%, 82.8%, 58.5% and 96.7%, respectively.
Conclusion: This study demonstrates a signifi cant association between 
angiogenic profi le in triage and risk of developing PE-SF within 2 weeks. 
A sFlt1/PlGF ratio of 38 can used to reliably rule out PE-SF. Future 
studies evaluating utility of angiogenic biomarkers in clinical decision 
making is warranted.

F-173
Mitochondrial Structure is Altered in the Cumulus Cells of 
Polycystic Ovary Syndrome Patients. Maya Barsky†, Janet Bruno-
Gaston†, William E Gibbons∗, Chellakkan S Blesson∗. Baylor College 
of Medicine, Houston, TX, United States.
Introduction: Polycystic ovary syndrome (PCOS) aff ects ~10% of women 
and these patients have poor pregnancy outcomes. Cumulus cells (CCs) are 
essential for the growth and maturation of oocytes. Studies have shown an 
association between mitochondrial dysfunction and PCOS. Our aim was 
to characterize mitochondrial structure and mitochondrial copy number 
in CCs of PCOS patients compared to age and BMI matched controls.
Methods: CCs were collected by treating cumulous-oocyte-complexes 
with hyaluronidase while denuding oocytes after routine oocyte retrieval 
following controlled ovarian hyperstimulation in PCOS and controls 
patients. CCs were isolated and cultured overnight. They were then stained 
with Mitotracker Red CM-H2XRos and Hoechst and live imaged using an 
epifl uorescence deconvolution microscope. Cells were categorized based 
on the mitochondrial structure (tubules, clusters or both). Mitochondrial 
DNA copy number was evaluated by qPCR for mtCO1, mtCO2, and 
mtCO3 in CCs. Appropriate statistical tools (t-tests, Fisher’s exact and 
one or two-way ANOVA) were used to analyze the diff erences between 
the groups.
Results: Age and BMI did not diff er from the PCOS and control group 
(35.6 vs 35 years and 25.6 vs 24.1 kg/m2 respectively, n=5/group). A total 
of 200 CCs from 5 diff erent patients for each group were evaluated for 
mitochondrial structure. PCOS patients had a higher proportion of cells 
containing elongated tubular mitochondria (55.9% vs. 6.5%, p = 0.0002), 
whereas control patients had a higher number of cells with rounded 
mitochondria in clusters (47.2% vs. 9.2%, p = 0.005). Further, CCs from 
PCOS patients had a higher mitochondrial DNA copy number compared 
to controls when assessed using mtCO1, mtCO2, mtCO3 (84.4 vs. 113.7, 
255.2 vs. 341.4, and 347.3 vs. 469.1 respectively, p=value <0.05).
Conclusion: Our data indicate a clear distinction in the mitochondrial 
morphology and distribution in the CCs of PCOS patients compared 
to age and BMI matched controls. This along with an increase in the 
mitochondrial DNA copy number indicates a role for mitochondria in 
the pathology of this syndrome.

F-174
IVF Outcomes in Males with Karyotypic Abnormalities and Y 
Chromosome Microdeletions. Olivia Carpinello†,1 Jessica Marinaro,2

Micah Hill,1 Alan DeCherney,1 Kate Devine,3 Rebecca Chason.3

1NIH, Bethesda, MD, United States; 2MedStar Georgetown University 
Hospital, Washington, DC, United States; 3Shady Grove Fertility, 
Rockville, MD, United States.
Introduction: We investigated pre-identified men with karyotypic 
abnormalities (n= 67) and Y chromosome microdeletions (YCM) (n= 37) 
who had azoospermia or severe oligospermia to describe their in vitro
fertilization (IVF) outcomes.
Methods: 104 men with male factor infertility, sperm concentration <5 
million sperm/mL and results for karyotype and/or YCM panel were 
investigated by chart review. Couples underwent IVF from 1/2014 - 
4/2019.
Results: Patients underwent 187 fresh cycles and 216 transfers, 66.7% 
of which used partner sperm to create embryos. 12 of 141 cycles (8.5%) 
which intended to use partner sperm had no sperm available. 22.2% 
(8/36) of cycles which intended to surgically extract sperm had no sperm 
recovered. In those who used TESE sperm, the live birth rate (LBR)/
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ongoing pregnancy rate (OPR) per transfer was 62.5% in those with 
karyotypic abnormalities and 18.2% in those with YCM. Only 1 cycle had 
complete fertilization failure with partner sperm. In those with karyotypic 
abnormalities who used partner sperm, 11.8% resulted in no-transfer 
due to poor embryologic development and another 3.5% had no euploid 
embryos to transfer. The LBR/OPR per transfer in those with karyotypic 
abnormalities using partner sperm was 51.8% versus 49.0% in those using 
donor sperm. Similarly, in those with YCM, the overall LBR/OPR per 
transfer was 50.8% versus 47.8%.

Conclusion: It is reasonable to use partner sperm to create embryos 
in men with severe oligospermia or azoospermia who have karyotypic 
abnormalities or YCM. However, it is notable that there is a higher 
probability of having no embryo to transfer, particularly in those with 
karyotypic abnormalities utilizing partner sperm. This cohort is limited 
to couples attempting IVF and thus does not represent the full breadth of 
couples who forgo treatment or attempt conception using donor sperm 

IUI. While the study size is too small to draw any statistical conclusions 
between groups, this data can be used to better counsel couples in whom 
the male partner has a karyotypic abnormality or YCM.

F-175
Evaluating the Effect of Asynchronous Follicular Recruitment 
in Antagonist IVF Cycles on Oocyte Yield, Nuclear/Cytoplasmic 
Maturity, and Embryo Developmental Competence. Elliott G. 
Richards†,1 Rebecca Flyckt,2 Meng Yao,1 Jenna Rehmer,1 Anne C 
Davis,3 Natalia C Llarena,1 Nina Desai∗.1 1Cleveland Clinic, Cleveland, 
OH, United States; 2University Hospitals, Cleveland, OH, United 
States; 3IVI America, Basking Ridge, NJ, United States.
Introduction: Controlled ovarian stimulation using a GnRH antagonist 
protocol can at times result in asynchronous follicular development with 
suboptimal IVF outcomes. We sought to identify possible contributory 
factors and whether asynchrony in IVF (defined as two distinct cohorts 
at final ultrasound where 1-2 follicles are ≥4 mm larger than the rest) is 
predictive of total oocyte yield, nuclear/cytoplasmic maturity, and embryo 
developmental competence.
Methods: All antagonist ICSI-IVF cycles performed at the Cleveland 
Clinic from 2018 were reviewed. Egg freezing, age >40, and canceled 
cycles were omitted. Continuous measures were compared using Wilcoxon 
rank sum tests. Categorical factors were compared using Fisher’s Exact 
tests. All analyses were done using SAS (version 9.4, The SAS Institute, 
Cary, NC). Any p < 0.05 was considered statistically significant.
Results: A total of 263 cycles were included in the analysis, of which 20 
cycles had asynchrony (7.6%). Asynchrony was associated with decreased 
number of total and mature oocytes (Table). This remained significant 
when male factor was excluded (p<0.001; not shown). Fertilization rate 
was lower in the asynchrony group but this difference was not statistically 
significant (Table). 

Statistics presented as median [P25, P75]. *=Fisher’s Exact test, all others 
Wilcoxon Rank Sum

No asynchrony 
(N=243)

Asynchrony 
present (N=20) p-value

Total eggs retrieved 15.0 [11.0, 23.0] 8.0 [6.0, 14.5] <0.001

Total immature eggs 3.0 [1.00, 7.0] 3.0 [1.5, 4.5] 0.29

Total mature eggs 11.0 [8.0, 16.0] 7.0 [4.0, 10.5] <0.001

Fertilization rate 0.60 [0.50, 0.74] 0.50 [0.44, 0.69] 0.22

Embryo utilization 
(frozen or transferred) 0.58 [0.40, 0.73] 0.54 [0.35, 0.88] 0.99

Age at IVF cycle 34.0 [32.0, 36.9] 35.3 [32.4, 38.2] 0.35

BMI 24.7 [22.1, 28.7] 24.0 [22.6, 31.3] 0.73

Smoking history
Current/former smoker; 
Lifetime nonsmoker

39 (16.3%); 201 
(83.8%)

8 (40.0%); 12 
(60.0%) 0.014*

TSH (if known) 1.7 [1.2, 2.3] 1.5 [0.71, 2.0] 0.27

Baseline AMH 3.6 [2.3, 6.0] 2.9 [1.6, 4.1] 0.029

Number of follicles on 
baseline scan 8.0 [4.0, 10.0] 7.5 [4.0, 10.5] 0.81

Total FSH dose 2100.0 [1600.0, 
2700.0]

1800.0 [1487.5, 
2250.0] 0.33

 

Conclusion: Asynchrony is a relatively common occurrence in antagonist 
IVF cycles and is associated with low baseline ovarian reserve and a 
decreased number of mature oocytes. Additional analyses with sufficient 
power are needed (and currently ongoing) to determine whether the 
observed decreased oocyte yield and maturity ultimately translates to 
differences in embryo developmental competence.
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F-176
Single Cell Analysis of Sperm DNA Methylation Reveals 
Correlation with Morphology. Stephanie Smeltzer†, Carole Grenier, 
Douglas Raburn, Zhiqing Huang, Thomas Price, Susan Murphy∗. Duke 
University, Durham, NC, United States.
Introduction: Sperm counts have markedly declined in the US 
and worldwide, with an overall diminution of 57% in mean sperm 
concentration over the past 35 years. In patients undergoing in vitro 
fertilization with intra-cytoplasmic sperm injection, the choice of sperm 
most suitable for fertilization is of utmost importance. Currently, most 
sperm are chosen for fertilization based on morphology, however it is 
unclear if morphology reflects optimal choice, including status of the 
epigenome. Several studies have identified DNA methylation defects when 
analyzing populations of abnormal sperm, but this has not been addressed 
in individual sperm. We hypothesized that methylation differences exist 
in abnormal morphology sperm compared to normal morphology sperm 
and assessed this at regulatory regions of imprinted genes where expected 
methylation status has been defined.
Methods: At the time of sperm collection, ten sperm each of normal and 
abnormal morphology were collected using ICSI pipettes, transferred 
into individual microcentrifuge tubes containing HEPES buffered media 
and stored at -20 degrees Celsius until transported by ice to the lab and 
stored at -80 degrees Celsius. DNA was lysed and bisulfite converted 
using the Zymo EZ DNA Methylation Direct Kit and amplified with an 
Epitect Whole Bisulfitome Kit (Qiagen). PCR was performed on each 
amplified sample at the differentially methylated regions associated with 
MEG3, H19, SGCE, IGF2 intragenic region, PEG3, NNAT, KCNQ1, 
KCNK9, SNRPN, UBE3A, the IFG2-DMR, MEST, FAM50B, NDN, 
DIRAS, DLGAP2 and GRB10, as well as non-imprinted loci SOD3, 
NPHP1, DPY19L2 and two regions of DNMT3A. All amplicons were 
purified following agarose gel electrophoresis with the GeneClean Kit 
(Thomas Scientific). Library construction with addition of adapters for 
sequence deconvolution (Kappa) was performed for each sperm sample. 
The pooled libraries were sequenced using an Illumina Miseq instrument. 
Results were tabulated for binary methylation status of each CpG within 
the sequence and compared by morphology.
Results: Across all genes, unexpected methylation was identified in 
abnormal sperm relative to normal sperm (p = 0.05). At individual genes, 
unexpected retention of methylation was present at MEG3 (p =0.019) and 
KCNQ1 (p < 0.0001). At individual CpG sites within sequenced regions, 
significant retention of methylation was identified for one of 22 CpGs at 
KCNQ1 (p = 0.049).
Conclusion: Statistically significant unexpected DNA methylation 
patterns were evident in sperm with abnormal morphology. This is of the 
first studies to evaluate individual sperm for epigenetic errors at multiple 
sites by morphology. These results support our hypothesis and suggest 
that selection of sperm with normal morphology may be prudent with 
respect to the epigenetic profile at imprinted genes.

F-177
Prepregnancy Vitamin D Status Predicts Risk of Preeclampsia: 
Profiling Vitamin D Metabolites in Women with PCOS Undergoing 
Ovulation Induction. Samantha Butts,1 Nathanael Koelper,1 Haley 
Zarin†,1 Andrew N Hoofnagle,2 David B Seifer,3 Suneeta Senapati,1 
Richard S Legro∗,4 Reproductive Medicine Network. 1University 
of Pennsylvania, Philadelphia, PA, United States; 2University of 
Washington, Seattle, WA, United States; 3Yale School of Medicine, New 
Haven, CT, United States; 4Penn State Health, Hershey, PA, United 
States.
Introduction: While evidence supports an association between poor 
vitamin D status measured during pregnancy and elevated risk of 
preeclampsia (PEC), the relationship between prepregnancy vitamin 
D status and PEC risk has not been investigated. We hypothesize that 
prepregnancy vitamin D metabolite levels are associated with PEC in 
women with PCOS achieving a singleton live birth.
Methods: A retrospective cohort study was performed utilizing data 
from the Pregnancy in Polycystic Ovary Syndrome II (PPCOS II) trial 
conducted by the Reproductive Medicine Network (RMN). PPCOS II was 
a double blind, multicenter RCT of 750 women with PCOS randomized 

to receive letrozole or clomiphene citrate to determine rates of ovulation 
and live birth for up to five treatment cycles. Banked study serum that had 
been collected prior to the initial treatment cycle was utilized to quantify 
25-hydroxy vitamin D (25(OH)D) and its metabolic product resulting 
from the C-3 epimerization pathway, 3-epi-25(OH)D (Epi-D3) using 
liquid chromatography-tandem mass spectrometry. Statistical analysis 
was performed using Student’s t-test, Wilcoxon Rank Sum and χ2 tests, 
and multivariable logistic regression.
Results: Twenty-seven cases of preeclampsia occurred in 154 singleton 
live births. Every unit decrease in Epi-D3 was associated with a more 
than two-fold increase risk of developing PEC adjusting for race, age, 
BMI, and season of initial positive pregnancy test (AOR 2.3 95% CI 1.02-
20.0, p=0.047). Women in the lowest category of prepregnancy Epi-D3 
levels were four times more likely to develop PEC than those with the 
highest levels (Table). Prepregnancy 25(OH)D less than 20 ng/mL was not 
associated with PEC adjusting for race, age, BMI, and season of positive 
pregnancy test (AOR 1.51 95% CI 0.54-4.25, p=0.4).
Conclusion: In the cohort of PPCOS II subjects achieving singleton 
live births, low prepregnancy Epi-D3 was associated with increased risk 
of preeclampsia whereas low prepregnancy 25(OH)D was not. These 
findings support the importance of preconception nutritional status to the 
development of pregnancy complications and underscore the importance 
of comprehensive vitamin D profiling in studies of reproductive outcomes.

*adjusted for age, race, and BMI

Vitamin D 
Classification

PEC 
Cases 
(27)

AOR of PEC in 
Epi-D3 quartiles 
compared to 
highest values*

AOR of PEC in Epi-D3 
quartiles compared to 
highest values further 
adjusted for season of 
positive pregnancy

Epi-D3 bottom 
quatile (0.05-
0.3 ng/mL)

12 3.9 (1.1-14.5), 
p=0.04 4.43 (1.1-18.2), p=0.039

Epi-D3 second 
quartile (0.31-
0.53 ng/mL)

4 1.3 (0.3-5.7), 
p=0.8 1.2 (0.3-5.5), p=0.23

Epi-D3 third 
quartile (0.54-
0.83 ng/mL)

7 1.6 (0.4-6.2), 
p=0.5 1.4 (0.4-5.7), p=0.48

Epi-D3 top 
quartile (0.84-
6.57 ng/mL)

4 ref ref

 

F-178
Total Follicle Stimulating Hormone (FSH) Dose is Negatively 
Correlated With Live Births in a Donor Recipient Model With 
Fresh Transfer:An Analysis of 8627 Cycles From the Society for 
Assisted Reproductive Technology (SART) Registry. Kathryn L 
Shaia†, Kelly Acharya, Benjamin Harris, Jeremy Weber, Tracy Truong, 
Suheil Muasher∗. Duke University, Durham, NC, United States.
Introduction: Oocyte donation has optimized our understanding of 
ovarian stimulation and the factors that contribute to a successful in 
vitro fertilization (IVF) cycle. Previous research in autologous cycles has 
noted that with increasing FSH dose, live birth rates were significantly 
decreased. The objective of our study is to evaluate if this relationship 
holds true within the donor/recipient population.
Methods: National IVF data from 2014-2016 for fresh donor transfers 
was requested from SART. We excluded donors ≥32 years old, recipients 
> 50 years old, recipient BMI > 50 kg/m2, total FSH < 600 or > 6000 IU, 
days of stimulation < 6 or > 26 days, and cycles utilizing preimplantation 
genetic testing. Total FSH dose, days of stimulation, and daily dose were 
investigated for their associations with live birth, clinical pregnancy, and 
miscarriage using logistic regression models while adjusting for recipient 
age, donor age, number of embryos transferred, recipient BMI, number of 
oocytes retrieved, sperm source, stage of transfer, and type of stimulation. 
Multivariable odds ratios (OR), 95% confidence intervals (CI), and p 
values (p) were reported. P<0.05 was considered statistically significant.
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Results: A total of 8627 donor cycles were analyzed. The mean donor 
age was 25.8 years ± 2.8 and underwent an average of 16 days ± 4.3 
of stimulation with a mean total FSH dose of 2521.3 IU ± 1003.2 and 
average daily dose of 167.1 IU ± 75.1. The mean age and median BMI 
in the recipient population was 40.9 years ±5.0 and 24.5 kg/m2(25th, 
75thpercentiles: 21.9, 28.7), respectively. The live birth rate was 56.7%. 
For every 500-unit increase in FSH dose, there was a 3% reduction in the 
odds of both a live birth (OR = 0.97; 95% CI = 0.95, 0.99; p = 0.007) and 
a clinical pregnancy (OR = 0.97; 95% CI = 0.95, 0.99; p = 0.005). Days 
of stimulation and average daily dose were not significantly associated 
with live birth (OR = 1.00; 95% CI = 0.99, 1.01; p = 0.60 and OR per 75 
IU unit increase = 0.97; 95% CI = 0.93, 1.01; p = 0.17, respectively) or 
clinical pregnancy (OR = 0.99; 95% CI = 0.98, 1.00; p = 0.15 and OR per 
75 IU unit increase = 0.97; 95% CI = 0.93, 1.02; p = 0.21, respectively) 
after adjusting for potential confounders. No significant association was 
found between miscarriage rates and total FSH dose, days of stimulation, 
and average daily dose.
Conclusion: This is the first report of a negative association of total FSH 
dosage on fresh IVF live births, controlling for the source of oocytes and 
independent of endometrial receptivity. Using a large national database, 
IVF programs are advised to avoid excessive FSH dosing for oocyte 
donors, not only for safety, but also for optimal fresh IVF success.

F-179
Analysis of Inflammatory Signaling in Repro-metabolic Syndrome. 
Andrew Tannous†,1 Andrew P Bradford.2 1Nanette Santoro, Denver, 
CO, United States; 2University of Colorado School of Medicine, 
Aurora, CO, United States.
Introduction: Obesity is characterized by elevated lipids, insulin 
resistance and relative hypogonadotropic hypogonadism; decreased LH, 
FSH, ovarian steroids and reduced pituitary response to GnRH, which 
we define as Repro-Metabolic syndrome. We have previously shown 
that this phenotype can be induced in healthy normal weight women by 
acute infusion of free fatty acids and insulin. Obesity is also a state of 
chronic inflammation. In order to identify potential mediators of insulin 
and lipid-related reproductive endocrine dysfunction, we examined serum 
levels of inflammatory markers.
Methods: Eleven reproductive aged women of normal BMI (<25 kg/
m2), with regular menses, were recruited with IRB approval. All were 
studied in the early follicular phase of the menstrual cycle.Each participant 
underwent infusion of either saline or insulin (40mg/kg/min) plus free 
fatty acid (Intralipid), for 6 hours, in sequential cycles in random order. 
Euglycemia was maintained by glucose infusion.Frequent blood sampling 
(q10 min) was performed to measure gonadotropin pulsatility. To assess 
the inflammatory milieu, blood samples from 180-230 min (at which 
time steady state lipid and insulin levels were achieved) were pooled 
and analyzed using ELISA for a series of 33 inflammatory signaling 
molecules; cytokines, interleukins, chemokines, adipokines and growth 
factors (Table 1) and markers of endoplasmic reticulum stress (CHOP 
and GRP78). Mean levels in saline controls were compared to insulin/
lipid infusions by paired t-test.
Results: Induction of Repro-Metabolic syndrome was confirmed by 
a decrease in LH and FSH pulse amplitude and the development of 
insulin resistance. No significant differences were observed in any of the 
inflammatory signaling or ER stress markers tested.
Conclusion: Infusion of lipid and insulin to mimic the metabolic 
syndrome of obesity was not associated with an increase in inflammatory 
markers. Our results imply that the endocrine disruption and adverse 
reproductive outcomes of obesity are not a consequence of the 
inflammatory environment, but may be mediated by direct lipotoxic effects 
on the hypothalamic-pituitary-gonadal axis.

F-180
Hyperglycosylated Human Chorionic Gonadotropin (h-hCG) 
Versus Human Chorionic Gonadotropin + β Subunit (HCG+β) for 
Early Prediction of Ongoing Pregnancy After In-Vitro Fertilization 
(IVF) and Embryo Transfer (ET): hyperPOC Study. Ernesto 
Bosch,1 Martin Hund,2 Reinhard van der Does,3 Laura Caracena,1 
Silke Ahlers,4 Elena Labarta∗.1 1IVI-RMA, Valencia, Spain; 2Roche 
Diagnostics International Ltd, Rotkreuz, Switzerland; 3IST GmbH, 
Mannheim, Germany; 4Prometris GmbH, Mannheim, Germany.
Introduction: Measurement of hyperglycosylated hCG (h-hCG) may 
permit earlier prediction of pregnancy during IVF. The prospective 
hyperglycosylated hCG proof of concept (hyperPOC) study aimed to 
determine if h-hCG was superior to HCG+β (total hCG plus β-hCG) for 
predicting pregnancy on day 21 after ET when measured on day 4, 7 or 11.
Methods: Inclusion criteria: age 18-45 years; first or second IVF-ET 
cycle; use of recombinant hCG for final follicular maturation (fresh ET); 
fresh/frozen day 5 blastocyst transfer (autologous/egg donor). Exclusion 
criteria: cancelled IVF cycles; GnRH agonist triggering cycles (fresh ET). 
Blood samples were collected on day 4 (+1), 7 (+1) and 11 (+2) after 
ET; pregnancy was assessed by ultrasound on day 21 (+4/-3). Analyte 
serum concentrations were measured using h-hCG (Quest Diagnostics) 
and Elecsys® HCG+β (cobas e 411 analyzer; Roche Diagnostics) 
assays. Performance of h-hCG and HCG+β for predicting pregnancy 
was evaluated by univariate logistic regression, area under the receiver 
operator characteristic curves (AUC-ROC) and chi-square tests. Optimal 
cut-offs were selected using Youden’s index.
Results: Of 155 women enrolled (median age 39 years), 142 were included 
in the per-protocol analysis. AUC-ROC (95% confidence intervals) results 
for predicting pregnancy on day 21 were similar for h-hCG and HCG+β 
at each time point: 0.890 (0.835-0.944) vs 0.906 (0.854-0.959; p=0.326) 
on day 4; 0.956 (0.919-0.992) vs 0.954 (0.917-0.991; p=0.550) on day 7; 
0.981 (0.963-1.00) vs 0.980 (0.961-0.999; p=0.645) on day 11 after ET. 
Optimal cut-offs on days 4, 7 and 11 (respectively) were 100, 500 and 
2200 pg/mL for h-hCG and 1.3, 15.2 and 50.1 IU/L for Elecsys® HCG+β. 
Using these cut-offs, diagnostic performance was similar between h-hCG 
and HCG+β for predicting pregnancy on day 21, and improved from days 
4 to 7 and 7 to 11. Predictive performance was similar based on change in 
h-hCG or HCG+β from day 4 to 7 and day 7 to 11. For example, h-hCG 
provided positive and negative predictive values of 91.3% and 82.3% (Day 
4), 92.0% and 94.4% (Day 7) and 94.3% and 98.1% (Day 11), respectively; 
corresponding values for HCG+ β were 88.0% and 81.4% (Day 4), 93.0% 
and 92.9% (Day 7) and 94.3% and 98.1% (Day 11).
Conclusion: The Elecsys® HCG+β assay demonstrated excellent 
performance for predicting early ongoing pregnancy after IVF-ET of 
day 5 blastocysts, with results similar to the prediction achieved by 
h-hCG, likely due to the ability of the Elecsys® assay to detect h-hCG 
and nicked h-hCG.

F-181
Differential Gene Expression and DNA Methylation Analysis of 
Oocytes from a Mouse Model of Polycystic Ovarian Syndrome. 
Natsuki Nakanishi†,1 Satoko Osuka,1 Reina Sonehara†,1 Natsuki 
Miyake†,1 Mayuko Murakami†,1 Wei Wei†,1 Umida Ganieva†,1 
Shotaro Hayashi†,1 Ayako Muraoka†,1 Sayako Yoshita†,1 Yukiyo 
Kasahara†,1 Bayasula Bayasula,1 Nobuyoshi Takasaki,2 Tomohiko 
Murase,1 Tomoko Nakamura,1 Goto Maki,1 Fumitaka Kikkawa∗.1 
1Nagoya University Graduate School of Medicine, Nagoya, Japan; 
2Nagoya University, Nagoya, Japan.
Introduction: Polycystic ovarian syndrome (PCOS)—related to oligo- or 
amenorrhea, hyperandrogenism, and polycystic ovaries—is a complex 
disorder that causes infertility, obesity, and an increased risk of diabetes 
and cardiovascular disease. Several genomic and epigenomic studies have 
investigated blood, fat, liver, and ovaries, except oocytes of patients and 
animal models with PCOS. In this study, we analyzed differential gene 
expression by RNA-Seq and epigenetic changes in oocytes from a PCOS 
mouse model, and analyzed relations between the ribosome pathway and 
oocyte development.
Methods: C57BL/6J female mice were subcutaneously injected with 
vehicle or 250 µg/day dihydrotestosterone (DHT) between the 16th and 
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18th day of pregnancy, and the female offspring were used as control or 
PCOS mouse models, respectively. Since 3 weeks of age, mice were 
measured for body weight, the while vaginal opening and sexual cycle 
was confirmed by vaginal smears. At 7-9 weeks, mice were follicularly 
developed by pregnant mare’s serum gonadotropin (PMSG) stimulation, 
and oocytes were collected 44 hours thereafter. Oocytes were analyzed 
for differentially expressed genes (DEGs) using RNA-Seq, and DNA 
methylation was analyzed using post bisulfite adaptor-tagging (PBAT) 
method.
Results: Compared to the control group, vaginal opening was found to 
be significantly slower in the PCOS group, while sexual cycle was found 
to be irregular; the phenotype was similar to that of previously reported 
PCOS mice. RNA-seq revealed that 90 DEGs were up-regulated while 27 
DEGs were down-regulated (| log Fold change |> 1, P <0.05) in the PCOS 
mouse. DNA methylation analysis showed 30 hypomethylated regions and 
10 hypermethylated regions in the PCOS group; however, no association 
was observed with variable gene expression. The Kyoto encyclopedia of 
genes and genomes (KEGG) pathway enrichment analysis revealed 5 
genes [ribosomal protein (RP)L36A, RPL36, RPL37A, RPL22L1, RPS21] 
involved in ribosome-related pathways.
Conclusion: DNA methylation analysis of oocytes of PCOS mice showed 
no significant difference in DEGs. We found 5 genes encoding ribosomal 
proteins that up-regulated in PCOS mice. It has been reported that Rps26 
knockout mice inhibit follicular development. Here, we suggest that 
RP expression is related to abnormal follicular development in a PCOS 
mouse model.

F-182
Clinical Evaluation of Autologous Human Platelet-Rich Plasma 
as a Novel Treatment to Promote Endometrial Growth and 
Implantation in Patients with Recurrent Implantation Failure or 
a Thin Endometrium. Tina Tu-Thu Ngoc Nguyen†,1,2 Yat Sze Sheila 
Kwok,2 Jordana Mashiach,2,1 Rodney Quiatchon,2 Stewart J Russell,2 
Clifford Librach∗.2,1 1University of Toronto, Toronto, ON, Canada; 
2CReATe Fertility Centre, Toronto, ON, Canada.
Introduction: Inadequate endometrial receptivity and thickness are 
proposed as major causes of recurrent implantation failure (RIF), but 
current therapies remain relatively ineffective. Recent clinical studies 
suggest that intra-uterine infusion with autologous platelet-rich plasma 
(aPRP) prior to embryo transfer (ET) can promote endometrial growth 
and implantation in patients with RIF and/or a thin endometrium (TE). 
Our own in vitro studies also support a mitogenic effect of aPRP on 
endometrial cell proliferation. We aimed to examine the clinical effect 
of aPRP on endometrial growth and pregnancy outcome in patients with 
RIF and/or TE. We hypothesize that aPRP stimulates endometrial growth 
and therefore receptivity to promote embryo implantation.
Methods: Twenty-four patients who received aPRP infusions prior to 
ET at the CReATe Fertility Centre (REB #16367) from October 2018 - 
May 2019 were included in our study and retrospectively analyzed and 
classified into 2 groups: RIF ± TE (n=14) and TE only (n=10). Autologous 
whole blood was processed to isolate aPRP and patients received up to 
3 intra-uterine infusions within a transfer cycle, where some patients 
underwent multiple transfer cycles with aPRP infusions. Endometrial 
thickness was measured prior to aPRP infusion by ultrasound and 
compared to ≥3 days post-infusion. ETs occurred when the endometrial 
thickness was ≥7 mm and pregnancy was confirmed 14 days post-ET.
Results: Within one transfer cycle and after all aPRP infusions, an average 
increase of 0.860 ± 0.178mm and 1.097 ± 0.250 mm was observed in 
RIF ± TE patients and TE only patients respectively (p<0.001). For RIF 
± TE patients, 46.7% of all transfer cycles displayed a significant increase 
of 1.100 ± 0.264 mm in endometrial thickness after 2 aPRP infusions 
(p<0.01). For TE only patients, 47.4% of all transfer cycles displayed a 
significant increase of 1.100 ± 0.379 mm in endometrial thickness after 
2 aPRP infusions (p<0.05). A positive pregnancy test was reported in 
25% and 60% of all transfer cycles for RIF ± TE patients and TE only 
patients, respectively.
Conclusion: Our results support the use of aPRP infusions to stimulate 
endometrial growth and improve pregnancy outcomes in patients with 
RIF and/or TE prior to receiving ETs. This preliminary data suggests 

that aPRP may be effective at improving pregnancy rates for patients 
that have a thin endometrium, with or without RIF. Future investigations 
will include in vitro mechanistic studies to elucidate the effect of aPRP 
on endometrial cell receptivity.

F-183
Culture Medium Used During In Vitro Fertilisation Impacts Post-
Implantation Embryonic Growth and Development Trajectories: 
The Rotterdam Periconception Cohort. Linette van Duijn†, Régine 
P.M. Steegers-Theunissen∗, Esther B Baart∗, Eric A.P. Steegers∗, Joop 
S.E. Laven∗, Melek Rousian∗. ErasmusMC University Medical Centre, 
Rotterdam, Netherlands.
Introduction: To improve the success rates of in vitro fertilization (IVF), 
much focus has been in on advancing culture conditions. Culture media 
are of special interest as a main source to supply the embryo with essential 
nutrients and have previously been shown to impact birthweight. Various 
culture media contain significant differences in glucose, lactate, pyruvate 
and amino acid levels, but no significant differences in pregnancy rates 
have been observed. Since IVF pregnancies are associated with an 
increased risk of pregnancy complications, the aim of the current study 
is to investigate differences in post-implantation embryonic and fetal 
development and birth outcomes of embryos cultured in Vitrolife G-1 
PLUS or SAGE 1-Step as well as spontaneously conceived pregnancies.
Methods: 153 IVF pregnancies after culture in Vitrolife G-1 PLUS, 252 
IVF pregnancies after culture in SAGE 1-Step and 468 spontaneously 
conceived pregnancies were selected from the prospective Rotterdam 
Periconception Cohort. Serial measurements of crow-rump length (CRL), 
embryonic volume (EV) and Carnegie-stage at 7, 9 and 11 weeks of 
gestation were performed offline by using 3D ultrasound and virtual reality 
techniques. Second trimester fetal growth parameters and birth outcomes 
were retrieved from medical records. Associations between pregnancies 
after IVF with either culture in Vitrolife G1-PLUS or SAGE 1-Step and 
spontaneous pregnancies and first trimester development were investigated 
by linear mixed models. Differences in fetal growth parameters and birth 
outcomes were assessed by Kruskall-Wallis.
Results: The EV was greater and the Carnegie stages were faster reached 
in pregnancies after IVF with culture in SAGE 1-Step compared to 
spontaneous pregnancies (βEV: 0.032 (95%CI 0.005, 0.059), βCarnegie 0.185 
(95%CI 0.000, 0.385)). The growth trajectories, analysed as CRL, EV and 
Carnegie-stage, were not significantly different between pregnancies after 
IVF with culture in Vitrolife G-1 PLUS and spontaneous pregnancies. A 
significant positive association was found for EV in pregnancies after IVF 
with culture in SAGE 1-Step compared pregnancies after IVF with culture 
in Vitrolife G-1 PLUS (βEV: 0.027 (95%CI 0.005, 0.049)). There were no 
significant differences in fetal growth parameters and birth outcomes.
Conclusion: SAGE 1-Step culture medium used during IVF-treatment 
significantly accelerates embryonic growth and development trajectories 
compared to Vitrolife G-1 PLUS and spontaneous pregnancies. These 
data indicate that more research is necessary to understand the impact 
of accelerated embryonic development as well as on optimising culture 
medium composition for healthy embryogenesis, prenatal development 
and health during the life course.

F-184
Induction of PCOS-Like Rodent Model Using a Low Dose 
Consecutive Streptozotocin Supply without the Onset of Diabetes 
Symptoms. Youngjae Ryu, Yoon Young Kim, Sung Woo Kim, Hoon 
Kim, Seung-Yup Ku*, Chang Suk Suh. Seoul National University 
Hospital, Seoul, Korea, Republic of.
Introduction: Polycystic ovary syndrome (PCOS) is a phenomenon of 
amenorrhea due to anovulation or irregular ovulation and other metabolic 
diseases such as diabetes and hyperandrogenism. Animal models for 
PCOS have been induced mainly using streptozotocin (STZ), however, 
the use of STZ arise diabetes symptoms in the animal models. To study 
the various PCOS phenotypes, we expect that a low dose of STZ treated 
mice can be used as a lean and non-diabetic PCOS type model and for 
exploring PCOS related intraovarian mechanism.



274A Reproductive Sciences Vol. 27, Supplement 1, March  2020 Scientific Abstracts

Methods: Animals were randomly grouped into three experimental 
groups: wild type (WT), vehicle (CON) and STZ-30. The STZ injections 
were performed 5 consecutive days. The end-point of the experiment 
was 4 weeks after the treatment. Three-week-old female C57BL/6 mice 
were used and STZ was given to STZ-treated groups as 30 mg/kg dose. 
The body weights and fasting blood glucose level was measured weekly. 
Insulin tolerance test was performed at 5 weeks after the treatment. Estrus 
cycles were checked for 14 days. At the end of the experiment, ovaries 
were weighed and sectioned.
Results: STZ-30 group presented pre-diabetic phenotype. Significantly 
reduced level of insulin and increased HOMA-IR index was not observed 
in STZ-30 group. Hormone analysis revealed that total testosterone level 
was significantly increased in STZ-30 group, however, the LH level was 
not elevated. In the view of ovarian histology, STZ-treated ovaries showed 
multi follicular morphology with increased atretic follicles. The number 
of antral follicles was notably increased in STZ-30 group. Furthermore, 
measured ovarian diameter, CL diameter, and theca cell thickness were 
significantly increased in STZ-30 group. STZ-treated groups presented 
an irregular estrus cycle. In consistence with other reports, typical STZ-
diabetic mice mainly exerted diestrus stage.
Conclusion: In summary, low dose and multiple injections of STZ 
induced PCOS-like symptoms in young female mice without presenting 
typical diabetes. Our limitation in this study is the lack of searching for 
the broad hormonal interactions related to PCOS manifestation such as 
the hypophysis-pituitary axis (2016R1E1A1A01943455).

F-185
Endometrial Human Herpesvirus 6 (HHV-6) Infection is 
Correlated with Uterine Polyp and Endometrial Adhesion in 
Infertile Women. Zitao Liu,1 Fan Chen,2 Yining Li,1 Phillip Pratt,3 
Konstance Knox.3 1New Hope Fertility Center, New York, NY, United 
States; 2GenPath/BioReference Lab, Elmwood Park, NJ, United States; 
3Coppe Healthcare Solutions, Waukesha, WI, United States.
Introduction: HHV-6A and 6B of the beta subfamily herpesviridae are 
greater than 90% identical genetically but express different pathologic 
symptomology. HHV-6B infects 95% of children by age 2 and is readily 
recovered from blood and saliva. In contrast, HHV-6A is rarely found 
in blood or saliva, and its mode of transmission and prevalence in 
the population are uncertain. Recently, HHV-6A was demonstrated in 
endometrial biopsies (EB) of 43% of women with unexplained infertility 
but not in fertile control women, suggesting that virus may alter the uterine 
microenvironment and impair endometrial receptivity. Studies presented 
here further explore the pathologic and clinical correlates of endometrial 
HHV-6 infection.
Methods: IRB approval was obtained for retrospective analysis of 37 
women presenting for infertility evaluation and IVF. Medical records 
review resulted in selection of subjects aged 31-51 with broad diagnoses of 
unexplained infertility, explained infertility due to female or male factors, 
and subjects with 1 or > failed embryo transfers. Archived formalin fixed 
paraffin embedded (FFPE) tissues from EB taken for routine infertility 
evaluation (cycle day 1-7) were retrieved from BioReference Labs. Slides 
from archived FFPE EB were assessed by immunohistochemistry with 
a validated diagnostic assay for late viral proteins of HHV-6. Statistical 
differences between HHV-6 positive and negative groups utilized SSPS 
software and Chi-Square Test and t Test.
Results: Active HHV-6 infection was identified in the endometrial 
epithelial cells of 10 of 37 cases. There were no significant differences 
in age between HHV-6 status, previous frozen embryo transfer (ET) 
failure (p=0.10), previous euploidy frozen ET (FET) failure or primary or 
secondary infertility. However, there was significant positive association 
between HHV-6 status and adhesion (p= 0.008) and all abnormalities 
(adhesion and polyp, p=0.009). Among 37 studied cases, 25 had euploidy 
FET. There was no difference in transferred embryo number, maternal 
age, clinical pregnancy rate and live birth rate between HHV-6 positive 
rate and HHV-6 negative group.
Conclusion: Uterine polyps and endometrial adhesions are significant 
risk factors associated with reduced fertility in women. The role of the 
endometrium in recurrent implantation failure (RIF) has been the subject 
of intense interest, especially in cases of euploid embryo implantation 

failure. In the studies presented here the association between HHV-6 
and failed ET/FET was not significant (p=0.10), however expanding case 
numbers would be important to confirm. The strong correlation between 
HHV-6 endometrial infection and the observed disruption of normal 
endometrial architecture warrants further study.

F-186
Effects of Pipelle Biopsy on Endometrial Gene Expression and 
Subsequent Pregnancy Outcomes. Anna P Ponnampalam∗, Diana 
Osavlyuk†, Sarah Lensen†, Jo Perry∗, Cindy Farquhar∗. 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 the 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 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.
Conclusion: This is the first study to investigate the gene expression 
changes in response to endometrial injury and its effect on IVF outcome 
with stringent parameters; the use of the women as their own control to 
account for the substantial changes the endometrium undergoes during a 
menstrual cycle and the substantial inter-women variation in endometrial 
samples. 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-187
Abstract Withdrawn

F-188
Risk of Adverse Pregnancy Outcomes in Women Conceived with 
Ovulation Induction and Intrauterine Insemination Using Partner 
Sperm. Shaila V Chauhan, Heidi K Leftwich, Katherine Leung, John 
Yeh∗. University of Massachusetts, Worcester, MA, United States.
Introduction: Ovulation induction and intrauterine insemination (OI/
IUI) is a commonly used procedure to treat infertile women. Data is 
accumulating regarding potential risks to the mothers and infants with 
the use of assisted reproductive technology (ART), but the literature 
addressing pregnancy risks specifically with OI/IUI is sparse. It has been 
hypothesized that hypertensive disorders of pregnancy may result from 
defective implantation and placentation which is controlled by ovarian 
steroids; therefore, manipulation of these by ovulation induction may be 
responsible for similar adverse pregnancy outcomes. We hypothesized 
there would be an increase in adverse pregnancy outcomes in infertile 
women conceived with ovulation induction and intrauterine insemination 
(OI/IUI) using partner sperm.
Methods: We conducted a retrospective chart review of women with 
a singleton gestation, conceived with OI/IUI and delivered at or after 
26 weeks of gestation, from 2005 -2015, using 2:1 matched controls 
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at the University of Massachusetts. The pregnancy parameters studied 
included preeclampsia, gestational diabetes, abruption, preterm delivery, 
and oligohydramnios. Subjects were excluded for current or history of 
chronic hypertension, preeclampsia, diabetes or gestational diabetes, 
lupus, chronic renal disease and multiple gestations as well as women 
using donor inseminations. Controls were matched for age, parity, pre-
pregnancy body mass index and year of delivery. Hypertensive disorders 
of pregnancy were defined according to ACOG criteria. Pregnancy 
outcomes were compared using conditional logistic regression. P < 0.05 
were considered statistically significant.
Results: A total of 211 subjects with a singleton gestation who conceived 
with OI/IUI and 422 matched controls with spontaneous conception 
were studied. Women who conceived with OI/IUI were more likely to 
be married, of white race and non-smokers than their matched controls 
(p<0.05). Incidence of preeclampsia without severe features was higher 
in the OI/IUI subjects versus controls (10.4% vs 3.8%; P <0.002), as was 
gestational diabetes (13.1% vs 7.6%; p<0.05). Abruption, preterm delivery, 
and oligohydramnios rates were similar.
Conclusion: Our data reveal increased incidence of preeclampsia 
without severe features and gestational diabetes in women who achieved 
pregnancy with OI/ IUI. Additional studies are necessary to examine 
the basis of the risk to patients who conceived with OI/IUI compared to 
women with spontaneous conception. The information presented here 
adds to our understanding of the impact of OI/IUI on clinical outcomes 
of the pregnancies achieved.

F-189
PCOS and Fertility Outcomes: What’s a Thyroid Got to Do With 
It? Emma Radley†, N. Raptis†, L. Grimm†, C. Oso†, H. Mandell†, 
Z. Pavlovic†, J. Anderson†, A. Beltsos∗, R. Jeelani∗. Vios Fertility 
Institute, Chicago, IL, United States.
Introduction: As recurrent pregnancy loss (RPL) continues to plague 
patients with Polycystic Ovary Syndrome (PCOS) we must consider 
all possible contributing factors to appropriately treat this population. 
Compared to the general population, PCOS patients have higher rates 
of subclinical hypothyroidism (SCH), defined as Thyroid Stimulating 
Hormone (TSH) >2.5 mIU/L. Although there is a clear association between 
PCOS and RPL, the correlation of RPL to SCH remains inconclusive. 
Despite many hypothesized causes of RPL in PCOS patients, the 
overlapping incidence and fertility outcomes of PCOS and SCH has not 
previously been studied. Current ASRM guidelines recommend only 
patients with pre-pregnancy TSH levels >4 mIU/L receive treatment to 
decrease likelihood of miscarriage. We sought to discover if there is a 
correlation between PCOS patients with SCH to embryo and pregnancy 
outcomes compared to PCOS patients with normal TSH. We then hope 
to discern if guidelines regarding pre-pregnancy treatment of SCH should 
differ for patients with PCOS.
Methods: Retrospective chart review was done at a private multi-site 
infertility center. Patients with a serum anti-mullerian hormone level of 
>5 ng/mL and/or a diagnosis of PCOS who underwent in-vitro fertilization 
(IVF) and/or frozen embryo transfer (FET) cycles with euploid embryos 
between April 2017 and September 2019 were included. Patients were 
separated into two groups consisting of those with TSH levels <2.5 mIU/L 
and those with TSH levels >2.5 mIU/L, indicating SCH. Maturation rates, 
fertilization rates, clinical pregnancy rates, and miscarriage rates were 
calculated for each group. Two sample t-tests and chi-square analysis 
were used to analyze the data using SPSS (SPSS Inc., Chicago, IL, USA).
Results: 197 IVF cycles and 67 FET cycles were analyzed, totaling 264 
cycles. There was no statistically significant difference in fertilization 
rate (p = 0.52), maturation rate (p = 0.11), clinical pregnancy rate (p = 
0.25), or miscarriage rate (p = 0.19). Although not statistically significant, 
clinical pregnancy and miscarriage rates of the SCH group were 56.5% 
and 27.78%, respectively, and 70.7% and 12.9% for the group with TSH 
<2.5mIU/L.
Conclusion: While there was no significant difference in embryo or 
pregnancy outcomes between the two groups, the more than double 
miscarriage rate of PCOS patients with SCH may be a clinically relevant 
factor to consider. ASRM guidelines regarding treatment of TSH 
levels remain applicable to the general population. However, it may be 

worthwhile to examine miscarriage rates and thyroperoxidase antibody 
levels of PCOS patients treated and untreated for SCH to fully understand 
its relevancy. It is our hope that through analysis of these inter-related 
causes of RPL we will begin to identify the causes of miscarriage in PCOS 
patients and ultimately provide better treatment.

F-190
The Association Between Vitamin D Levels and Insulin Resistance. 
Roxana Guerra,1 Fadi Yacoub,2 Cassandra Charles,2 Daniella Alviar,2 
Courtney Chiu,2 Ozgul Muneyyirci-Delale.2 1Columbia University 
Irving Medical Center, New York, NY, United States; 2SUNY Downstate 
Health Sciences University, Brooklyn, NY, United States.
Introduction: Low vitamin D levels have been associated with increased 
risk for numerous health outcomes including cardiovascular disease, 
autoimmune disease, dementia, and glucose intolerance amongst others. 
The aim of the study is to investigate the association of vitamin D levels 
with insulin resistance in predominantly Afro-Caribbean population and 
provide insight into other medical health issues associated with vitamin 
D levels.
Methods: An IRB-approved retrospective chart review was conducted 
using the electronic medical records of 918 women ages 18 years and 
above seen at the State University of New York (SUNY) Downstate 
Health Sciences University’s gynecology clinic from 2012-2017. Pertinent 
information extracted from the electronic medical record included: age, 
race, history of Diabetes Mellitus, history of hypertension, vitamin D level, 
hemoglobin A1C level, body mass index, and signs of insulin resistance on 
physical examination, specifically the presence/absence of acne, hirsutism, 
skin tags and/or acanthosis nigricans. Each patient was assigned an unique 
subject identification number that was not linked to their Medical Records 
Number. Subsequently, the Chi-square and Fisher’s exact tests were 
utilized to assess if there was a correlation between Vitamin D levels, 
Hemoglobin A1C levels, Medical History, Demographics, and Physical 
Exam Findings. Significance was set at 0.05.
Results: Women (n= 918) were predominantly of Black descent (86.5 
%) with mean age of 39.4 ± 11.5 years and mean BMI of 31.3 ± 7.4 kg/
m2. Women with a history of hypertension were more likely to have 
normal vitamin D levels (p= 0.043), while women with a history of 
smoking were more likely to have low vitamin D levels (p= 0.0191). No 
correlation was noted between Vitamin D levels and hemoglobin A1C 
levels (p= 0.9063), Vitamin D levels and race (p= 0.1202), as well as 
Vitamin D levels with history of drinking (p= 0.529), respectively. There 
was no association between Vitamin D levels and history of diabetes (p= 
0.6027). Furthermore, women with acanthosis nigricans were more likely 
to have low Vitamin D levels than those without that finding on physical 
exam (p= 0.001). There was no correlation was noted between Vitamin D 
levels and the other signs of insulin resistance such as acne (p= 0.1398), 
hirsutism (p= 0.5327) and skin tags (p= 0.3354).
Conclusion: There is no association between vitamin D levels and 
hemoglobin A1c levels in our study population. However, there appears 
to be an association between low vitamin D levels and smoking as well 
as acanthosis nigricans, a physical sign of insulin resistance.

F-191
Patients With Recurrent Pregnancy Loss Do Not Have a Higher 
Rate of Embryonic Aneuploidy. Molly Siegel†, Thomas O’Leary∗, 
Paula Amato∗, David Lee∗, Diana Wu∗, Sacha Krieg∗. Oregon Health 
& Science University, Portland, OR, United States.
Introduction: Recurrent pregnancy loss (RPL) affects approximately 
5% of couples attempting conception. These repetitive losses result in 
significant psychological and medical morbidity. It has been suggested 
that RPL patients may have a higher incidence of aneuploid conceptions, 
but there is limited data on euploidy rates of RPL patients undergoing in 
vitro fertilization (IVF) and preimplantation genetic testing for aneuploidy 
(PGTa). This study investigates euploidy rates for RPL patients undergoing 
IVF-PGTa compared to infertility patients.
Methods: This is a retrospective cohort study of all IVF cycles at our 
institution that underwent PGTa from Jan 2016-Jun 2018. Donor egg and 
Gestational Carrier cycles, patients with known balanced translocations, 
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and cycles with no DNA amplification were excluded. Patients undergoing 
IVF-PGTa with RPL were compared to patients with infertility alone. 
Primary endpoint was euploidy rate in embryos that underwent PGTa. 
Secondary outcomes included blastulation, miscarriage, clinical 
pregnancy, and live birth rates. Euploidy rate was defined as number of 
euploid blastocysts divided by total blastocysts, and blastulation rate as 
number of blastocysts divided by two pronuclei embryos. Two-tailed 
student’s t-tests were used to compare groups.
Results: The cohort included 40 RPL and 181 infertility patients. They 
were compared by age, ovarian markers, and BMI. The average patient 
age was 37 years (p = 0.44). Average AMH for RPL and infertility patients 
was 3.2 and 2.6 ng/mL respectively (p = 0.08). RPL patients had a history 
of significantly more miscarriages (p < 0.0001). RPL patients had a trend 
towards higher blastulation rates compared to infertility patients, 58% and 
51% respectively (p = 0.059). Euploidy, clinical pregnancy, miscarriage, 
and live birth rates were similar between the groups (Table 1).
Conclusion: These results suggest that patients with RPL have similar 
IVF-PGTa and pregnancy outcomes to infertility patients. As RPL 
and infertility patients had similar euploidy rates, this may suggest 
that aneuploid conceptions are more likely to implant in RPL patients. 
Additionally, after transfer of euploid embryos, RPL patients do not 
have more miscarriages once a clinical pregnancy is established. If this 
hypothesis is correct, PGTa may theoretically reduce risk of miscarriage. 
While further study is needed, this preliminary research can help counsel 
RPL patients considering IVF-PGTa.

Table 1.

RPL Infertility P-value

Euploidy rate % 0.41 0.44 0.52

Clinical pregnancy rate % 0.65 0.72 0.45

Spontaneous abortion rate % 0.00 0.04 0.18

Live birth rate % 0.66 0.71 0.53
 

F-192
Identifying the Optimal, Multistep and Adaptive Embryo Transfer 
Strategy for Improving IVF Outcome. Deborah Wolhandler†∗,1 
Yoav Kan-Tor†,1 Assaf Ben-Meir,2 Amnon Buxboim∗.1 1The Hebrew 
University of Jerusalem, Jerusalem, Israel; 2Hadassah Medical Center, 
Jerusalem, Israel.
Introduction: Human IVF technology may require a sequence of fresh 
and frozen embryo transfer cycles to achieve conception and live birth. 
Given the finite, often limiting number of high-quality fertilized oocytes 
retrieved from patients, the multistep decision of how many and which 
embryos to transfer on each cycle becomes crucial for shortening time to 
pregnancy while avoiding clinical complications associated with multiple 
pregnancy. We hypothesize that a multistep, look-ahead approach can 
identify the optimal embryo transfer strategy and improve IVF outcome.
Methods: Using dynamic programming, we developed an online decision-
support tool that surveys all possible embryo transfer combinations at 
each step as defined by the given cohort of a patient’s embryos, and scores 
the expected action outcome (EAO). For each possible action (transfer 
one, two or three embryos), the EAO scores the potential to conceive 
combined with penalties due to multiple pregnancy and time to pregnancy 
by integrating the future actions allowed by all possible strategies. The 
potential to conceive depends on the assessments of embryo quality and 
endometrial receptivity - the latter is computationally adjusted in real 
time based on the outcome of previous transfers. Embeyo quality can 
be assessed using various methods chosen by the user. Here we present 
machine learning and automated deep learning algorithms that predict 
the potential to reach important developmental milestones: blastulation, 
implantation, avoiding 1st trimester miscarriage and live birth. Finally, 
EAO scoring also allows a physician evaluation of embryo freezing effects 
and related patient-specific medical risks.
Results: The medical utility of our decision-support tool is demonstrated 
retrospectively using an expansive database of IVF treatments collected 
from five medical centers. It includes time-lapse videos, maternal 

information, embryo transfer statistics, chemical and clinical pregnancy 
measurements, miscarriage and live birth outcome for >20,000 embryos 
and 5,400 transfer cycles. For each medical center we identify a distinctive 
embryo-transfer policy applied to all patients, rather than a patient-specific 
strategy. We retrospectively quantify the distances between the transfer 
decisions made by the physicians and the optimal actions defined by the 
decision-support tool. A negative correlation between these distances and 
implantation outcome will support accuracy and clinical utility.
Conclusion: The multistep embryo transfer decision-making process 
can be projected onto a graph and solved analytically using dynamic 
programming. Clinical adoption of established computational tools has 
the potential to implement a personalized-care approach, shorten time to 
pregnancy, minimize health risks and improve live-birth rates.

F-193
The Application of Methylprednisolone Improved Symptoms 
Associated with Ovarian Hyperstimulation Syndrome Avoiding 
Surgical Treatment with Culdocentesis. María Guadalupe Nolazco 
Beltrán,1 Stephanie R Moreno,2 Adrián A Sánchez,2 Ernesto Gutierrez,2 
Esther López Bayghen∗.3 1Instituto Ingenes, Mexico City, Mexico; 
2Instituto Ingenes, CDMX, Mexico; 3Cinvestav-IPN, CDMX, Mexico.
Introduction: Ovarian hyperstimulation syndrome (OHSS) affects 
between 5 and 10% of all in vitro fertilization (IVF) cycles; moreover, 
once OHSS occurs, the likelihood of re-occurrence is high. The exact 
cause of OHSS remains elusive; however, the patient’s sensitivity to 
human chorionic gonadotropin leads to ovarian blood vessel dilation and 
hyperpermeability. Afterward, fluid is released from the ovaries into the 
abdomen—this mechanism is dependent on vascular endothelial growth 
factor (VEGF). Methylprednisolone is a VEGF inhibitor and has been 
shown to decrease vasodilation. Therefore, the objective of this study 
was to determine the effect methylprednisolone (Solu-Medrol) has on 
the occurrence of OHSS.
Methods: Women were asked to participate in this prospective-random 
controlled the trial, if they presented with factors that suggest the possible 
development of OHSS [less than 30 years, BMI less than 25, serum 
estradiol >5000 pg/ml or a rapid increase in estradiol levels (>75% 
from the previous day), polycystic Ovary or polycystic ovarian disease, 
history of hyperstimulation]. Once hyperstimulation was confirmed 
(n=51), the subjects either received a placebo (Control group: n=18) or 
methylprednisolone at follicular capture (500 mg i.v, Pre group: n=7), 
24 h after follicular capture (500 mg i.m., Post group: n=12), or at both 
times (pre/post group: n=14). Culdocentesis was performed when the 
intra-abdominal liquid was >100 ml.
Results: 38.9% of the control group presented with liquid-free intra-
abdominal Scans, whereas, the pre, the post, and the pre/post groups 
shown with 57.1%, 50.0%, and 85.7% liquid-free scans, respectively. 
Three patients from the pre-group presented with fluid in the Douglas 
pouch (30, 50, and 70 ml) and 1 opted for surgery. For the post group, 
one patient present with fluid and did not opt for surgery, whereas for 
the pre/post group, two patients presented with fluid (600 and 1200 ml), 
both requiring surgery. For the control group, 17 patients underwent 
culdocentesis, of which 6 required multiple treatments. Nevertheless, 
when compared to the control group (94.4%), there was a significant 
decrease (ψ2: p<0.001) in the rate of culdocentesis for the pre (14.3%), 
post (0.0%), and pre/post (14.3%) groups.
Conclusion: We demonstrate that methylprednisolone improves OHSS 
symptoms and decreases the necessity for surgical correction. Women 
susceptible to OHSS should consider methylprednisolone as a preventative 
treatment; however, future supportive studies are required.

F-194
Can Increased Embryonic Mitochondrial DNA Predict Rate of 
Miscarriage? Jessica Anderson†, Lauren Grimm†, Hanna Mandell†, 
Emma Radley†, Nepheli Raptis†, Christy Oso†, Zoran Pavlovic∗, 
Roohi Jeelani∗, Amber Cooper∗, Angeline Beltsos∗, Shawn 
Zimmerman∗. Vios Fertility Institute, Chicago, IL, United States.
Introduction: Introduction: Most recent studies focus on mitochondrial 
DNA and successful implantation, but do not provide insight into 
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the potential affect on embryonic success or demise once successful 
implantation has occurred. Theories suggest that an increase in 
mitochondrial DNA correlates to poorer quality embryos, thus failed 
implantation. This study aims to understand what Mitochondrial DNA 
tells us after a blastocyst has implanted in the uterus and if embryos with 
an average higher “mitoscore” are more likely to result in miscarriage.
Methods: Materials and Methods: Retrospective chart review at a 
private, multi-site fertility clinic. Any patient who had an embryo transfer 
between January 1, 2019 and August 31, 2019, of a euploid embryo tested 
at a lab that reports mitochondrial DNA and the transfer resulted in a 
positive hcg (>5). Groups compared include those with a positive beta 
that resulted in a miscarriage and those with a positive beta resulting in a 
clinical pregnancy. Two sample t-tests analysis was used to analyze the 
data using SPSS (SPSS Inc., Chicago, IL, USA). Transferred embryos 
were not chosen by mitochondrial DNA score, rather embryo morphology 
and euploid status.
Results: Results: 54 total euploid transferred embryos were analyzed. 
44 resulted in a clinical pregnancy and 10 resulted in a miscarriage. BMI, 
AMH, blast utilization, and fertilization rate were statistically similar 
between both groups (p>.05), but age was statistically different (p<.05) 
as the mean age for those who miscarried of 31.2 and those with a clinical 
pregnancy of 34.9. The mean mitochondrial DNA score for the clinical 
pregnancy group was 22.3 compared to mean mitochondrial DNA score 
for miscarriage group of 21.0 (p=0.57).
Conclusion: Conclusion: Patients with an ongoing clinical pregnancy 
do not have a statistically different mitochondrial DNA score than those 
who became pregnant but miscarried. Though not statistically significant, 
“mitoscore” holds the potential for clinical significance as we discover its 
true meaning in fertility. Embryonic morphology and ploidy status may 
not be the only significant parameters to consider.

F-195
Blastocyst Secretions Induce Electrical Signals in Epithelial Cells 
of Murine Endometrium. Aurélie Hennes†,1 Marie Mulier†,1 Sílvia 
João Poseiro coutinho Pinto,1 Evy Van Den Broek,1 Nele Van Ranst,1 
Thomas Voets∗,1 Karen Peeraer∗,2 Joris Vriens∗.1 1KU Leuven, Leuven, 
Belgium; 2UZ Leuven, Leuven, Belgium.
Introduction: A successful implantation process requires a receptive 
endometrium, a high quality blastocyst and an optimal embryo-uterine 
crosstalk. Earlier studies have reported that competent embryos secrete 
evolutionarily conserved serine proteases that activate ion channels 
such as the epithelial Na+ channel expressed on luminal epithelial cells, 
triggering calcium signaling by activation of voltage gated Ca2+ channels 
and, ultimately, inducing factors involved in implantation, such as COX-
2. In this model, the luminal surface epithelium amplifies and relays 
embryonic signals to the underlying stroma to optimize postimplantation 
development. However, a complete understanding of how these embryonic 
signals are detected by the epithelial cells and transduced into electrical 
signals remains obscure. As receptors and ion channels are known for 
their function as signal mediators, we aim to characterize the ion channels 
crucial for embryo implantation and elucidate the signalling pathways 
involved in the various key processes of adhesion and invasion.
Methods: Primary cultures of mouse endometrial epithelial (mEEC) 
and stromal cells (mESC) were initiated from 8 weeks old C57Bl/6J 
mice. Expression of ion channels was assessed by RT-qPCR and RNA 
scope and Ca2+ signals were visualized by Ca2+ microfluorimetry. Ex vivo 
Ca2+ imaging was performed by spinning disc confocal microscopy on 
conditional PR-cre x GcAMP overexpressing mice.
Results: Stimulation with trypsin, a serine protease, induced calcium 
oscillations in primary mEEC, that were never observed in primary 
mESC. The trypsin induced calcium oscillations required the presence of 
extracellular calcium and could be blocked by inhibitors of phospholipase 
C and by inhibitors of the Orai-Stim complex. Interestingly, ex vivo Ca2+ 
imaging experiments on the endometrium of mice overexpressing the 
fluorescent Ca2+ dye GcAMP, showed similar Ca2+ waves after application 
of trypsin. In order to investigate the sensors for signals released by the 
blastocyst, RT-qPCR and RNA scope experiments were performed on 
mEEC and intact uterine horns, showing specific RNA expression of 

the Ca2+ permeable ion channels TRPV6, Piezo1 and the Na+ permeable 
ENaC. Remarkably, expression of voltage-gated Ca2+ channels was below 
the detection level. 
Conclusion: Our ex vivo Ca2+ imaging results in intact endometrium 
provide further evidence that signals released by outgrowing blastocyst 
could induce long lasting electrical signals in endometrial epithelial cells. 
Potentially, these Ca2+ waves could be involved in other key processes 
of embryo implantation such as adhesion and invasion. Additional 
research is required to identify the signaling pathways involved in these 
oscillations, since our results strongly suggest the absence of voltage 
gated Ca2+ channels in EEC.

F-196
Innate but Not Innocent: Fetal ILC3s Express Active TLRs. 
Damián O. Muzzio, Kristin Hartmann†, Rebekka Einenkel†, Meike 
Hofer†, Theresa Meiner†, Jens Ehrhardt, Marek Zygmunt∗. University 
of Greifswald, Greifswald, Germany.
Introduction: A premature activation of immune cells can accelerate 
the pro-inflammatory pathway leading to induction of labor. In contrast 
to maternal immune cells, our knowledge on the involvement of fetal 
immunity during labor is limited. As the fetal adaptive immune system is 
still immature, defense mechanisms depend mostly on innate and maternal 
passive immunity. While most of the fetal innate cells are expressed in 
lower numbers than during adulthood, innate lymphoid cells (ILCs) show 
higher presence and activity during fetal and neonatal life. Since ILCs type 
3 express a variety of cytokines as well as pattern recognition receptors, 
and present antigens in the context of MHCII, these features need to be 
investigated in fetal ILC3s during term and preterm birth. We propose 
that fetal ILC3s not only detect threats, but also may support immune 
responses by enhancing antigen presentation and cytokine expression.
Methods: Umbilical cord blood was obtained from placentae after 
C-section, spontaneous birth and preterm birth after informed consent. 
Lymphocytes were isolated and stained for direct phenotypification and 
expression of TLRs 2, 3, 4, 8 and 9 was detected by flow cytometry. Fetal 
lymphocytes were also treated for 24 h with heat killed L. monocytogenes, 
polyinosinic-polycytidylic acid, lipopolysaccharide from E. coli, 
ssRNA40 or ssDNA-CpGs (ODNs). After stimulation, cells were analyzed 
by flow cytometry for phenotypification, expression of cytokines (IL-8, 
IL-17, IL-22) and antigen presentation capacity (HLA-DR). Treatments 
with inactivated F. nucleatum were performed on ILCs generated in vitro 
from umbilical cord blood CD34+ precursors, and later analyzed by flow 
cytometry, qPCR and multiplex assay. Data was analyzed by ANOVA 
with Dunnett’s posttest. P < 0.05 was considered statistically significant.
Results:  The majority of umbilical cord blood CD45+lin-

CD127+RORγt+NKp44+ ILC3s expressed TLR9 (98.23 ± 0.29 %) and 
TLR8 (76.38 ± 2.66 %). TLR3 was found in 49.33 ± 4.39 % of ILC3s, 
while the expression of TLR2 and TLR4 was only found in 8.46 ± 3.93 
and 1.19 ± 0.37 % of ILC3s, respectively, by flow cytometry (N = 10). 
mRNA of all receptors could be detected in in vitro generated ILCs 
(N = 9). After stimulation with TLR agonists, the cytokine expression 
remained constant. However, the expression of HLA-DR was induced 
after TLR-agonist stimulation, especially (∼3 fold) by the TLR9 agonist 
CpG-ODN (N = 4). LPS and F. nucleatum could as well induce higher 
HLA-DR expression on ILCs generated in vitro (N = 5).
Conclusion: In this study, we could detect fetal ILCs expressing Toll-like 
receptors 2, 3, 4, 8 and 9. Fetal ILC3s reacted against toll-like receptor 
stimulation with specific agonists or inactivated bacteria and upregulated 
HLA-DR expression. We speculate that activation of fetal ILC3s may take 
part of the inflammatory milieu present during preterm labor and may 
impact later on neonatal health.
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F-197
Generation of Primary Epithelial Cell Cultures from Endocervical 
Cytological Brushings Using Conditional Reprogramming. Karsten 
Wong,1 Jeffrey T Jensen,2,1 Leo Han†.2,1 1Oregon National Primate 
Research Center, Beaverton, OR, United States; 2Oregon Health and 
Science University, Portland, OR, United States.
Introduction: We previously developed a novel epithelial cell culture 
system using conditionally reprogrammed cell (CRC) cultures derived 
from non-human primate (NHP) endocervical specimens. Using CRC 
culturing conditions, we were able to overcome the limited in vitro 
potential of primary endocervical cells and ultimately differentiate them 
into mucus producing cultures. Here, we sought to determine if conditional 
reprogramming would also enable culturing of endocervical cells of 
the NHP obtained non-invasively through the same endocervical brush 
sampling used in cervical cancer screening (Pap test).
Methods: We sampled the endocervix of four adult rhesus macaques 
(Macaca mulatta) and four adult baboons (Papio hamadryas) undergoing 
unrelated upper reproductive tract procedures. We obtained cells by 
inserting a cervical cytology brush into the endocervix and twirling 
the brush for approximately 3 seconds. We used tumescence scores 
and serum estradiol (E2) and progesterone (P4) levels to determine 
the menstrual phase of the animal. We incubated brushings in multiple 
culture conditions including CRC conditions (serum containing medium 
with Rho-associated kinase inhibitor (ROCK) and mouse fibroblast 
feeder cells). We evaluated cell growth and cell morphology daily using 
microscopy and colony counts.
Results: We obtained 11 brush samples from four macaques and four 
baboons . We were able to produce successful epithelial cultures in 4/11 
culture conditions. Success of culture was not correlated to menstrual 
phase of the animal. Due to bacteria from cervico-vaginal flora, culture 
conditions required titration of additional supplementary antibiotics. Only 
cultures supplemented with ROCK inhibitor produced colonies and cells 
co-cultured with feeder cells produced the most robust colonies. Cultures 
in full CRC conditions demonstrated epithelial cobblestone appearance 
and reached approximately 1.4 x 104 cells by 7 days. These findings were 
consistent in both macaques and baboons.
Conclusion: Using conditional cell reprograming, we were able to culture 
primary endocervical epithelial cells of the NHP cervix from cytology 
brush samples. Endocervical brushings are a non-invasive, universal, 
screening procedure for women. A technique to generate cell cultures from 
the scant starting material of brushings would bypass the need for animal or 
human organ donation. Additionally, previous studies have demonstrated 
that CRCs maintain genetic similarity to their parent tissues, suggesting 
that CRCs provide a possible experimental platform for person-specific 
effects of drugs, toxins and pathogens on endocervical cells. Further work 
is needed to characterize cultured cells and to demonstrate feasibility in 
human subjects.

F-198
Impact of Obesity on the Human Endometrium: Proteomics in 
a Well Phenotyped Cohort. Emma Giuliani†,1 Maya Millette†,1 
Courtney Burns†,1 Henriette Remmer∗,1 Yolanda Smith∗,1 Carol 
Elias∗,1 Lisa Neff∗,2 Erica Marsh∗.1 1University of Michigan, Ann 
Arbor, MI, United States; 2Northwestern University, Chicago, IL, 
United States.
Introduction: Obesity is a significant public health issue in the US, where 
more than 66.5% of women are overweight or obese. Obesity has been 
associated with infertility, abnormal uterine bleeding, and miscarriage, 
however its impact on the physiology of human endometrium is largely 
understudied. We hypothesized that obesity-driven endometrial differences 
exist between obese (OW; BMI ≥30 kg/m2) and normal weight women 
(NWW; BMI 18.5-24.9 kg/m2).
Methods: A total of 221 women expressed interest in the study, 91 
met eligibility criteria, and 13 completed the screening (cycle day 
2-5) and follicular phase (cycle day 7-10) study visits. Demographic 
and anthropometric characteristics were collected in 18-40yo, healthy, 
normally cycling, NWW (n=6) and OW (n=7). Blood samples, 
ultrasounds, and follicular phase endometrial biopsies were obtained. 
Endometrial samples were flash frozen for proteomic analysis by 

1D-gel electrophoresis, liquid chromatography and mass spectrometry. 
Differentially expressed proteins were validated by Western Blot (WB) 
and chosen for functional and pathway analyses (Ingenuity Pathway 
Analysis and Panther Gene Ontology - Qiagen GmbH, Hilden, Germany).
Results: Screening saline infusion sonograms and blood testing confirmed 
normal endometrial cavity and endocrine/ovarian reserve profiles (FSH, 
estrogen, progesterone, testosterone, TSH, and HgbA1C). Age, parity, 
cycle length, follicular phase estrogen, progesterone, and endometrial 
thickness did not differ between the two groups. Average BMI, %body fat, 
and visceral fat score measured by bioimpendance analysis were higher in 
OW than NWW (37.8±5.5 vs. 22.1±2.2Kg/m2, 42.7% vs. 23.6%, 9.7 vs. 
2.2; p<0.05). Histological examination of endometrial samples revealed 
concordant cycle phase and absence of gross abnormalities. A total of 
2,930 unique endometrial proteins were identified with a 2,137±55 average 
protein per sample. While 30 proteins were significantly upregulated (>2-
fold), 291 were downregulated (<0.5-fold) in OW vs. NWW (p<0.05). 
Array findings were validated by WB. Pathway analysis showed 
significant enrichment of folate/nucleic acid metabolism (p<0.011), RNA 
degradation (p=0.017) and immune processes (p<0.05) in OW vs. NWW.
Conclusion: In this well phenotyped population, obesity is associated 
with significant changes of the proliferative phase endometrial proteome 
of healthy women by disrupting specific molecular and cellular pathways. 
This could lead to menstrual bleeding abnormalities and create an altered 
environment for luteinization. Further studies are needed to investigate 
obesity-induced proteome alterations during the different phases of 
the menstrual cycle and the mechanistic pathways of endometrial 
dysregulation.

F-199
γ-Aminobutyric Acid (GABA) Regulates Human Umbilical Vein 
Endothelial Cell (HUVEC) Permeability and Metabolism. Abigail 
Anne Armstrong†, Ramadoss Sivakumar, Ramachandran Ilangovan, 
Lauren Nathan∗, Gautam Chaudhuri∗. UCLA, Los Angeles, CA, United 
States.
Introduction: We have previously demonstrated that γ-aminobutyric acid 
(GABA) is synthesized and released by endothelial cells (EC). GABA 
promotes free fatty acid oxidation and inhibits adhesion of monocytes to 
endothelial cells. We hypothesize that GABA may prevent the metabolic 
and permeability changes of endothelial cells. The goal of our project 
is to delineate the role of GABA on endothelial cell permeability and 
metabolism in vitro.
Methods: HUVECs were harvested and seeded on the permeability 
assay chamber. Upon forming the monolayer, the cells were treated with 
the permeability factor (TNFα 10 ng/ml) with or without added GABA 
(100µM and 300µM) for 24 hrs. The cells were then tested for the 
permeability using the FITC-dextran solution. To assess the metabolic 
changes, the endothelial cells were plated in 24 well seahorse cell 
culture plates (1x105cells/well) and incubated for 24 hrs. The cells were 
exposed to the inhibitors of GABA synthesis by the glutamine (LAG, 
300 mM) and putrescine (amino guanidine,50 mM) pathways, with or 
without different concentrations of GABA (100 and 300 µM). Oxygen 
consumption and extracellular acidification rates were measured using 
the Seahorse XFe24 Analyzer.
Results:
(1)TNFα increased the EC permeability in vitro. Co-incubation of GABA 
with TNFα significantly inhibited the permeability in all the concentrations 
(100uM, 300uM and 1000uM) tested. (2) EC generation of ATP was 
performed by both mitochondrial and glycolytic mechanisms (3) Inhibitors 
of GABA synthesis by both the glutamine and putrescine pathways 
increased both O2 consumption rates and extracellular acidification rates 
in EC; (4) Concomitant incubation of GABA with the inhibitors prevented 
these metabolic changes in a concentration dependent manner, indicating 
that GABA is required to maintain the normal metabolic activity of 
endothelial cells.
Conclusion: GABA protects the metabolic stress in endothelial cells 
and it inhibits EC permeability thus preventing vascular dysfunctions.
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F-200
In Situ Mechanical Characterization Predicts the Developmental 
Potential of Oocytes and Embryos. Oren Wintner∗,1 Naama Srebnik,1 
Dorit Kalo,2 Zvi Roth,2 Amnon Buxboim∗.1 1The Hebrew University of 
Jerusalem, Jerusalem, Israel; 2The Hebrew University of Jerusalem, 
Rehovot, Israel.
Introduction: IVF treatments account for 1.7% of live births in the USA 
alone. Early identification of embryos with high implantation potential 
is required for avoiding clinical complications to the newborn and to the 
mother that are associated with multiple pregnancy and for shortening 
time to pregnancy. We hypothesize that non-invasive in situ measurement 
of the viscoelastic properties of oocytes during in vitro maturation 
(IVM) can accurately and robustly predict maturation, fertilization and 
implantation potential.
Methods: We developed the MechanoPLATE - a multiplate-based glass 
device for performing continuous viscoelastic characterization of oocytes 
and embryos under optimal culture conditions. Stress-strain relationships 
are obtained via in situ aspiration creep test measurements that are 
performed in each well of the MehcanoPLATE seperately. Accurate 
mechanical characterization of oocytes and embryos is calculated by fitting 
the measured compliance to a linear viscoelastic model. In this manner, we 
measure the mechanical dynamic response of the intact oocyte or embryo 
to applied forces and independently probe ooplasm mechanics. Applied 
forces are maintained below a threshold to avoid structural damage and to 
maintain biological functions. The developmental potential of oocytes and 
embryos is scored based on the capacity to complete second metaphase 
(MII) and to reach blastulation.
Results: Using a bovine model, we demonstrate a non-invasive rheological 
characterization, which does not compromise the developmental potential 
of oocytes and embryos. Surprisingly, we find that the viscoelastic 
properties of the oocytes change drastically such that GV oocytes 
behave like a purely elastic solid material that transforms into a fluid-like 
viscoelastic material after 22 hours of IVM. Moreover, only high quality 
GV oocytes that complete first meiosis and reach MII soften during IVM 
whereas poor quality arrested oocytes remain stiff. These mechanical 
differences that mark a decrease in the developmental potential of oocytes 
are consistent with a decrease in the reproductive potential as exhibited 
by aged versus young cows and by oocytes collected from antral follicles 
during the hot versus the cold season.
Conclusion: In situ rheological profiling offers a real-time, non-invasive, 
and standardized method for evaluating the developmental potential of 
oocytes and embryos. In addition, viscoelastic measurement inside the 
MechanoPLATE can be combined with time-lapse imaging for improving 
the selection of high quality embryos for transfer. Collectively, our work 
introduces a mechanical assisted reproductive technology that we believe 
will improve implantation and live birth rates in human IVF.

F-201
Activation Induced Cytidine Deaminase (AICDA) Regulate 
Folliculogenesis Related Genes Expression in Mouse Ovary. 
Takashi Iizuka,1 Masanori Ono,1 Hiroshi Fujiwara∗,1 Kousho Wakae,2 
Masamichi Muramatsu∗,2 Koichi Kitamura.1 1Kanazawa University, 
Kanazawa City, Japan; 2National Institute of Infectious Diseases, 
Tokyo, Japan.
Introduction: Activation-induced cytidine deaminase (Aicda) is 
specifically expressed in mammalian B lymphocytes, and its main function 
is to induce genetic modification of antibody genes such as class switching. 
Aicda is highly expressed ectopically in normal mouse ovaries, but Aicda-
knockout mice show a normal phenotype in reproduction. Details of the 
distribution of Aicda and its functions are unknown. Consequently, in this 
study, we investigated the expression of Aicda in mouse ovary.
Methods: We examined the expression of Aicda in the ovaries of the 
C57BL/6 mouse and the Aicda-knockout mouse at the indicated ages or 
gestational stages. We used an immunohistological approach with high 
sensitivity, i.e., the Tyramide Signal Amplification (TSA)-system. We also 
assessed Aicda expression in stimulated ovaries using RT-qPCR methods. 
In order to examine the function of Aicda, a microarray analysis was 
performed to compare wild-type and Aicda-KO mice.

Results: Immunoreactive Aicda was expressed in granulosa cells 
and oocytes, but not in theca cells or lutein cells of the mouse ovary. 
The expression of Aicda was decreased with ovulation induction 
and stimulation, but the expression was maintained in cumulus cells. 
Immunohistological and qPCR methods showed that expression of Aicda 
in granulosa cells was higher in surrounding oocytes. Aicda was expressed 
in the fetal period (E17.5) both in germ cells and pre-granulosa cells, but 
only germ cells at E13.5. Microarray analysis suggested that Aicda was 
involved in mouse folliculogenesis.
Conclusion: Aicda regulated the expression of genes involved in 
folliculogenesis in the mouse ovary. Aicda knockout mice have normal 
phenotypes, indicating the existence of compensation mechanisms. These 
data suggest new insights regarding the control of gene expression in 
folliculogenesis.

F-202
Toward Stem Cell Therapy of Premature Ovarian Failure 
(POF): Human Bone Marrow Mesenchymal Stem Cells Restore 
Endometrial Structure in Chemotherapy Induced POF Mouse 
Model. Alshimaa Aboalsoud,1,2 Hang-soo Park,1 Lale Bakir,1 Sahar 
Esfandyari,1,3 Rishi Man Chugh,1 Amro Elsharoud,1 Mara Ulin,1 Ayman 
Al-Hendy.1 1UIC, Chicago, IL, United States; 2Tanta University Faculty 
of Medicine, Tanta, Egypt; 3Tehran University of Medical science, 
Tehran, Iran, Islamic Republic of.
Introduction: Premature ovarian failure (POF) refers to the loss of normal 
ovarian function before the age of 40 years. Infertility and menstrual 
cycle Irregularities are the main presenting features. Currently, there 
is no effective treatment for POF-related infertility. The regenerative 
characteristics of bone marrow mesenchymal stem cells (MSCs) make 
them a promising approach for the treatment of POF. Our previous 
work showed that intra-ovarian transplantation of human MSCs in POF 
could promote follicular regeneration in the ovary and correct serum 
reproductive hormonal levels. In most of POF studies, the endometrium 
has received much less attention in comparison with the ovary. Here we 
are aiming to evaluate the impact of the restorative effect of intraovarian 
injection of MSCs on the endometrium. We hypothesized that disrupted 
endometrium structures in the POF model mouse could be restored by 
intraovarian injection of MSCs.
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Methods: This study was carried out on C57BL6 (N= 12) mice 
equally divided into three groups, (control group, chemotherapy with 
cyclophosphamide & busulfan, and chemotherapy & MSCs treatment). 
MSCs (500,000 cells/Ovary) were injected by intra-ovarian injection. Four 
weeks later, mice were sacrificed, uteri were excised and divided into two 
horns, one horn used for histopathological and immunohistochemistry 
(IHC). The other was gently scraped to collect the endometrium for RNA 
extraction and PCR analysis.
Results: Histological evaluation of the endometrium demonstrated a 
reduction in glands number and degeneration of stromal cells in the 
chemotherapy group, while these findings improved in animals treated 
with MSCs. Expression of steroid hormone receptors was significantly 
higher in MSCs treated group (p<0.01) for estrogen receptor α (P<0.01) 
and progesterone receptor (p<0.001), in comparison to chemotherapy 
group, which was also confirmed by IHC staining. Moreover, the 
proliferation marker Ki67 was elevated significantly in MSCs treated 
group compared with the chemotherapy group. (p<0.01), likewise TGF 
(p<0.001) and the anti-apoptotic marker BCL2 (p<0.001). Regarding 
vascularization, VEGF expression showed a significant decrease in the 
chemotherapy group while it increased significantly in the MSCs group 
(p<0.05), SMA showed a similar finding.
Conclusion: Treatment of the POF murine model with MSCs restored the 
endometrial structure regarding the hormonal receptors, vascularization, 
and differentiation. This favorable effect on endometrium had likely 
contributed, in addition to enhanced ovulation, to the improved fertility 
in this mouse model after MSCs therapy.

F-203
IL-33 and ST2 Expression in Murine Female Reproductive Tract. 
Valerie O’Besso†, Barry E Perlman†, Salma Begum, Sara S Morelli, 
Aimee M Beaulieu∗, Nataki C Douglas∗. Rutgers-NJMS, Newark, NJ, 
United States.
Introduction: Immune cell populations at the maternal-fetal interface 
mediate embryo implantation and placentation. IL-33, a cytokine with 
pleiotropic effects on immune cell function has recently been implicated 
in poor pregnancy outcomes. IL-33 signals through the membrane 
bound ST2 receptor (ST2) on target cells, but can be neutralized by 
soluble ST2 (sST2), a secreted form of ST2 that acts as a decoy receptor. 
Expression patterns of IL-33 and ST2 are not well characterized in the 
female reproductive tract. Our objective was to characterize IL-33 and 
ST2 expression in ovaries and uteri of pubescent mice and mature mice 
in distinct stages of the estrous cycle.
Methods: Ovaries and uteri were collected from pubescent C57BL/6 
mice at 4 weeks of age and from 8-10 week old C57BL/6 mice in the 
estrus or diestrus stages of the estrous cycle (n=4-6 mice per group). For 
studies involving mature mice, vaginal cytology was performed for estrous 
staging. All tissues were embedded in O.C.T.™ Compound, frozen on 
dry ice and sectioned at 7mm. Immunofluorescence was performed using 
specific antibodies directed against IL-33, ST2, endothelial cell marker 
CD31, and epithelial cell marker pancytokeratin. Images were captured 
with the Keyence Microscope and analyzed using ImageJ software.
Results: In pubescent ovaries, IL-33 is expressed in oocytes and ST2 is 
expressed in granulosa cells (GC) and stromal cells (SC). In ovaries from 
mature mice, IL-33 is expressed in oocytes, SC, and in the theca layer 
(TL) around corpora lutea (CL). Ovarian ST2 expression is detectable 
in GC of all follicles, in luteinized GC of CL, in SC and in the TL. In 
pubescent uteri, IL-33 is expressed in few cells in the luminal epithelium 
(LE) cells whereas ST2 is expressed abundantly in the LE and glandular 
epithelium (GE). Localization of uterine IL-33 is estrous stage-dependent 
in mature mice. During estrus, IL-33 is abundantly expressed in LE and 
GE, whereas in diestrus, IL-33 expression is minimal in LE and GE. ST2 
is expressed in LE and GE in both estrus and diestrus. (Table1)
Conclusion: Expression of IL-33 in oocytes and expression of ST2 in 
GC suggests crosstalk within ovarian follicles. Uterine IL-33 expression 
is dynamic. Our data in pubescent and cycling, mature mice suggest 
that IL-33 expression in the uterine epithelia is hormone dependent. The 
pattern of uterine IL-33/ST2 expression we observe suggests a role for 

IL-33 in epithelial function via autocrine or paracrine signaling in the 
mouse uterus. These data lay the foundation for studies to evaluate IL-33/
ST2 function in pregnancy.

F-204
Preeclampsia in Oocyte Donation Pregnancies is Related to the 
Number of Fetal-Maternal HLA Class II Mismatches. Marie-Louise 
P. van der Hoorn, Kim van Bentem†, Manon Bos†, Carin van der Keur, 
Simone Brand-Schaaf, Geert W. Haasnoot, Dave Roelen∗, Michael 
Eikmans∗, Sebastiaan Heidt∗, Frans H.J. Claas∗, Lisa E.E.L.O. 
Lashley∗. Leiden University Medical Center, Leiden, Netherlands.
Introduction: In oocyte donation (OD) pregnancy, a fetus can be 
completely allogeneic to the recipient. Consequently, the maternal immune 
system has to cope with a higher degree of immunogenetic dissimilarity 
compared to a naturally conceived pregnancy. Previously, we showed 
an association between successful OD pregnancy and a lower level of 
immunogenetic dissimilarity than expected by chance, reflected by the 
number of Human Leukocyte Antigen (HLA) mismatches between mother 
and fetus. In this study we aimed to determine whether the development of 
preeclampsia in OD pregnancies is related to the number of fetal-maternal 
HLA mismatches.
Methods: A retrospective, nested case-control study was performed within 
a cohort of 76 singleton OD pregnancies. Maternal and umbilical cord 
blood was typed for HLA-A, -B, -C, -DR and -DQ, and the number of 
fetal-maternal HLA mismatches was calculated. In addition, the incidence 
of child-specific HLA IgG antibodies was determined.
Results: Thirteen out of 76 OD pregnancies were complicated by 
preeclampsia. To demonstrate an influence of HLA mismatches on the 
development of preeclampsia, a multivariate logistic regression analysis 
was performed. After adjusting for maternal age and socio-economic 
status, a significant association between the number of fetal-maternal HLA 
class II mismatches and the development of preeclampsia was observed 
(OR= 3.8, 95% CI: 1.6-9.0; p=0.003). This association was not linked to 
the development of HLA class II specific antibodies.
Conclusion: According to our findings, an increased number of HLA class 
II mismatches is a risk factor for the development of preeclampsia in OD 
pregnancies. The effect of HLA class II mismatches on the development 
of preeclampsia in OD pregnancies might be explained by the induction 
of a cellular rather than a humoral immune response.

F-205
Impact of Bisphenol-F on Early Mouse Embryo Development. 
Kaitlin McGrail†,1 Maya Barsky†,2 Janet Bruno-Gaston†,2 Blesson 
Chellakkan Selvaneson.2 1Louisiana State University Health Sciences 
Center, Baton Rouge, LA, United States; 2Baylor College of Medicine, 
Houston, TX, United States.
Introduction: Bisphenol-A (BPA) is a compound used in the production 
of polycarbonate plastics and resins to line water pipes, food and drink 
cans. BPA is classified as an endocrine disrupter chemical (EDC) due to 
its estrogenic activity and has been shown to have deleterious effects on 
endocrine systems and reproductive processes. While other variants such 
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as bisphenol F (BPF) have been created to replace BPA use there is limited 
research about BPF’s potential health hazards. The objective of our study 
was to investigate the impact of BPF on developing mouse embryos.
Methods: Single cell mouse (C57BL/6) embryos were cultured in 
either KSOM media, KSOM media with 10nM BPF, or KSOM media 
with 1mcM BPF for 5 days using a continuous time lapse microscopy 
system, EmbryoscopeTM. Morphokinetic analysis was performed to 
analyze various cell stage development amongst the groups. After 5 
days in culture, embryos were collected and mounted onto slides with 
DAPI mounting media to stain cell nuclei and the number of cells was 
counted. Statistical analysis was performed using mixed model analysis 
and ANOVA when appropriate.
Results: A total of 139 embryos were studied for morphokinetics, 
control=44, BPF 10nM= 48, BPF 1mcM=47. There was no signifi cant 
diff erence in time to blastocyst formation between control versus BPF 
10nM concentration, control versus BPF 1mcM concentration, or BPF 
10nM versus BPF 1mcM concentration (p= 0.683, p=0.934, p=0.466). 
Similarly there was no signifi cant diff erence in time to hatching blastocyst 
formation across the same group comparisons (p=0.996, p=0.685, 
p=0.649). A total of 74 embryos were stained for cell counting (control=22, 
BPF 10nM=26, 1mcM BPF=26). The average number of cells in the 
control, BPF 10nM, and BPF 1mcM groups was 51.45, 63.92, and 54.81 
respectively. There was no signifi cant diff erence between the control 
versus BPF 10nM group, control versus BPF 1mcM group, or BPF 10nM 
versus 1mcM group (p=0.113, 0.849, p=0.2748).
Conclusion: BPF does not appear to impact mouse embryo morphokinetics 
and developmental rates at the investigated concentrations. It will be 
important to continue to evaluate other BPA variants and their impact 
on reproduction.

F-206
Toll-like Receptor Expression, Function and Regulation in ILC3s 
During Murine and Human Pregnancies. Kristin Hartmann†, 
Damián Muzzio, Rebekka Einenkel, Theresa Meiner, Meike Hofer, 
Jens Ehrhardt, Marek Zygmunt∗. University Medicine Greifswald, 
Greifswald, Germany.
Introduction: The recent description of an uterine microbiome drives our 
attention to the role of immune cell function in tolerance and pathogen 
defense during pregnancy. Innate lymphoid cells type 3 (ILC3s) are 
important for commensal bacteria tolerance in the gut. Their occurrence 
has been described in the uterus, although their local function remains 
unclear. We aim to characterize the expression, function and regulation 
of Toll-like receptors (TLRs), relevant for microbe detection by ILCs at 
the fetomaternal interface (FMI) during pregnancy. We hypothesize that, 
in order to maintain immune homeostasis, TLR expression in ILC3s is 
locally regulated during pregnancy.
Methods: A mouse model was used to study the expression of TLRs 
and peripheral changes on uterine ILC3s (CD45+CD3e-CD8a-CD11b-

CD19-Ter119-CD127+RORγt+) in non-pregnant mice and during the 
beginning and middle of pregnancy (N=7 per group). Subsequently, 
the impact of TLR-agonists on murine splenic and uterine ILCs (N≥5) 
was assessed in vitro. Further, the eff ects of local uterine factors (hCG, 
TGF𝛽;, O2 concentration) on TLR expression and function in human 
ILC3s (CD45+CD3-CD14-CD19-CD20-CD94-CD127+RORγt+Nkp44+)
obtained from umbilical cord stem cells (N=3) were evaluated in vitro. 
The expression of TLRs on ILC3s and their ex vivo activation upon 
treatment with TLR agonists was characterized in human decidua 
basalis and parietalis (N=10) from term births. TLR expression levels 
were determined by fl ow cytometry and qPCR. The data were analyzed 
by Student’s t-test and a p-value <0.05 was considered as statistically 
signifi cant.
Results: We could show that TLRs 2, 3, 4, 8 and 9 are expressed in uterine 
murine, human in vitro generated and human decidual ILC3s at RNA 
and protein level. Organ dependent diff erences occurred within TLR8 
expression, which was signifi cantly higher on murine uterine ILC3s 
compared to splenic ILC3s. We observed that diff erent local uterine 
factors (hCG, TGF𝛽;, O2) signifi cantly modulated TLR expression on 
ILC3 in vitro (Table 1).

Conclusion: Our data suggests that regulation of TLR expression on ILC3 
by uterine factors may represent an important mechanism to maintain the 
immune homeostasis at the FMI. The high expression of TLR8 suggests 
that the distinction of dead versus live bacteria is especially important 
in the uterus. Breakdown of FMI’s balance may jeopardize pregnancy 
outcome.

F-207
Expressions and Eff ects of Phoenixin and Its Receptor GPR173 
During the Human Menstrual Cycle. Xuan Phuoc Nguyen†,1

Tomoko Nakamura∗,1 Satoko Osuka∗,1,2 Bayasula Bayasula∗,1

Ayako Muraoka†,1 Shotaro Hayashi†,1 Natsuki Nakanishi†,1 Yukiyo 
Kasahara†,1 Tomohiko Murase∗,1 Maki Goto∗,1 Akira Iwase∗,3

Fumitaka Kikkawa∗.1 1Nagoya University Graduate School of 
Medicine, Nagoya, Japan; 2Nagoya University Hospital, Nagoya, 
Japan; 3Gunma University Graduate School of Medicine, Gunma, 
Japan.
Introduction: Phoenixin (PNX), a newly identified reproductive 
peptide, has been determined as the cognate ligand of GPR173. PNX 
is expressed in the hypothalamus and in the ovary. PNX is shown to 
regulate the reproductive system by increasing gonadotropin-releasing 
hormone (GnRH) receptor expression, GnRH, and luteinizing hormone 
(LH) secretion. We have demonstrated that PNX acts through its 
receptor GPR173 to regulate human granulosa cell proliferation and 
steroidogenesis by activating the cAMP/PKA/pCREB pathway. However, 
little is known about PNX and GPR173 expressions and how they are 
regulated in the endometrium.
Methods: We examined the cellular localization and expression pattern of 
PNX and GPR173 in the human endometrium throughout the menstrual 
cycle by immunohistochemistry. Human endometrial epithelial cells 
(hEEC) were used to study the eff ect of PNX on epithelial cells. We 
examined the expressions of PNX and its receptor in hEEC by using 
reverse transcription-polymerase chain reaction (RT-PCR). MTS assay 
was applied to analyze epithelial cell viability and proliferation at 10, 100, 
and 1000 nM of PNX. hEEC was cultured with PNX at 10 and 100 nM 
to examine the mRNA expression levels by quantitative real-time PCR.
Results: PNX expression was relatively constant throughout the menstrual 
cycle, with a slight predominance in the proliferative phase in both 
stromal and epithelial cells. Interestingly, PNX was not expressed in a 
few glands which were constituted of mature epithelial cells with large 
nuclei in the late secretory phase. On the other hand, the expression of 
GPR173 was diff usely expressed in stromal and epithelial cells during 
the proliferative phase and drastically decreased after the early secretory 
phase. GPR173 exhibited weak expression in glandular epithelial cells in 
the early secretory phase and was nearly absent during the late secretory 
phase. The predicted band corresponding in size to PNX (77pb) and 
GPR173 (153bp) mRNA were confi rmed with hEEC. PNX treatment at 
100 nM for 24h induced proliferation and signifi cantly increased GPR173, 
CYP19A1, ER-β, PGR and IL-17 mRNA expressions in epithelial cells.
Conclusion: We showed the expression pattern of PNX and GPR173 in 
the normal endometrium. Cyclic changes in the expressions of PNX and 
GPR173 during the menstrual cycle may play a role in the proliferation 
and expressions of steroid-related genes in endometrial epithelial cells.
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F-208
High-Fat Diet is Associated with Ovulatory Defects Regardless of 
the Development of Obesity. Natalie M Hohos†, Emily M Elliott, 
Malgorzata E. Skaznik-Wikiel∗. University of Colorado School of 
Medicine, Aurora, CO, United States.
Introduction: High-fat diets (HFD) have been shown to induce 
accelerated ovarian follicle loss and subfertility, regardless of the 
development of obesity in female rodents. We have previously shown 
that HFD causes dysregulated estrous cycle, providing indirect evidence 
for ovulatory dysfunction. Others have also suggested that an ovulatory 
defect exists in HFD-fed rodents, however it is unknown if this defect 
persists in the absence of diet-induced obesity. We hypothesized that HFD 
induces an ovulatory defect regardless of the development of obesity.
Methods: 5-week old C57Bl/6J female mice were fed standard chow 
(N=12) or 60% fat HFD (N=36) for 10 weeks. HFD-fed mice were then 
separated into 3 tertiles of body weight, the lightest tertile designated as 
HFD-Lean (HFLn, N=12), the middle tertile excluded, and the heaviest 
tertile designated as HFD-Obese (HFOb, N=12). Mice were then 
superovulated with 5IU of pregnant mare serum gonadotropin followed 48 
hours later with 5 IU of human chorionic gonadotropin (hCG). Ovulated 
oocytes were collected 20 hours after hCG. Oocytes were classified by 
their developmental stage. Differences between groups were determined 
by a one-way ANOVA followed by Tukey’s post-hoc test. Data are 
presented as mean±SEM.
Results: After 10 weeks of HFD, HFOb mice weighed more than chow 
and HFLn mice (34.97±0.80 g, 23.10±0.50 g, 24.59±0.40 g respectively, 
p<0.0005). There was no difference in body weight between the HFLn 
and chow groups (p=0.19). Both HFLn and HFOb mice ovulated fewer 
oocytes than chow controls (13.67±2.75, 18.00±2.27, 28.58±3.64 
respectively, p<0.05). Although HFLn mice ovulated fewer oocytes than 
chow controls, there was no difference in the percent of ovulated oocytes 
that were developed to the metaphase II (MII) stage (34.11±5.70%, 
37.15±2.25% respectively). HFOb mice however, had a lower percentage 
of ovulated oocytes that were at the MII stage (20.32±3.07%) compared 
to chow controls (p=0.0096).
Conclusion: HFD exposure results in ovulatory defect and lower 
percentage of mature oocytes ovulated, regardless of the development 
of obesity. Future work will determine the mechanism behind HFD-
induced ovulatory dysfunction. Establishing the mechanism behind the 
ovulatory defect induced by HFD, particularly in lean mice, is critical to 
plan for future studies in humans, especially as lean women with history 
of infertility are rarely questioned or counseled on their dietary choices.

F-209
Mercury Disturb Reproductive Functions of Primary Endometrial 
Stromal Cells (ESC). Roberto Gonzalez-Martin†,1 Andrea Palomar†,2 
Silvia Pérez-Debén†,1 Alicia Quiñonero,1 Francisco Domínguez∗.2 1IVI 
Foundation-RMA Global, Valencia, Spain; 2IIS La Fe - IVI Foundation, 
Valencia, Spain.
Introduction: Mercury (Hg) exposure has been related to reproductive 
alterations in both animal models and epidemiological studies (Rzymski et 
al., 2015, Ann Agric Environ Med). Increased levels of Hg in endometrium 
have been associated with pathological conditions (Guyot et al., 2015, Plos 
One). So far it has been described that exposure to Hg induces oxidative 
stress and perturbs the structure of the cytoskeleton in Ishikawa cells 
(Guyot et al., 2015, Plos One). However, the effect of Hg on primary 
endometrial stromal cells (ESC) has not been tested yet. This study aims 
to analyze the effects of in vitro exposure to Hg on ESC viability, ROS 
production and decidualization capacity.
Methods: Primary ESC were isolated by gravity sedimentation from 
endometrial biopsies collected from healthy oocyte donors, the day of 
ovarian puncture (n=12). Cell viability of ESC (n=4) exposed to Hg 
(0-500 nM) up to 72h was measured each 24h using colorimetric MTS 
assay (Promega). The acute production of cellular Reactive Oxygen 
Species (ROS) was detected by dichlorofluorescin diacetate (DCFDA) 
a fluorogenic dye that measures hydroxyl, peroxyl and other reactive 
oxygen species ROS activity within the cell (DCFDA Cellular ROS 
Detection Assay Kit, Abcam) and then measured with a fluorescence 
microscopy in ESC (n=4) exposed to Hg (0-500nM) for 24h. For the in 

vitro decidualization study, ESC (n=4) were pre-treated with Hg (0-500 
nM) for 24 h. Then, decidualization was induced with P4+E2 for 8 days in 
the presence of their respective doses of Hg. Decidualization was checked 
by prolactin (PRL) secretion in culture media by ELISA (Abnova). Cell 
integrity was assessed by F-actin immunostaining with Rhodamine-
Phalloidin (Abcam), and their proliferative status was checked using Ki67 
immunostaining (Merk Millipore).
Results: In ESC exposed to Hg (500 nM), cell viability was significantly 
reduced (p<0.05) at 48 h and 72 h. ROS production was significantly 
increased (p<0.01) in ESCs exposed to Hg (500nM) for 24h. After 8 
days of decidualization, PRL secretion was significantly decreased 
(p<0.05) at 250nM and 500nM. Accordingly, altered actin cytoskeleton 
was observed at 250nM and 500nM in a dose dependent manner. There 
was also a decrease in Ki67 positive cells, indicating a decrease in cell 
proliferation at 500nM (p<0.01) which reflect alterations in the correct 
differentiation of these cells.
Conclusion: High doses of Hg acutely affect the physiology of 
endometrial cells by decreasing cell viability, possibly related to an 
increase of ROS production. At low-medium doses, Hg can act as an 
endocrine disruptor, inhibiting ESC decidualization and disturbing actin 
cytoskeleton. Funded by APOTIP/2018/010, PFIS (PI/00009), Miguel 
Servet Contract (CPII18/00002) and ISCIII FIS project (PI17/00931).

F-210
Mechanical and Signaling Mechanisms That Guide Pre-
implantation Embryo Movement. Diana Flores†,1,2 Manoj 
Madhavan†,1,2 Savannah Wright†,1,2 Ripla Arora∗.1,2 1Michigan State 
University, East Lansing, MI, United States; 2Institute for Quantitative 
Health Science and Engineering, East Lansing, MI, United States.
Introduction: How a mammalian embryo determines, and arrives at its 
site of attachment is a mystery that has puzzled researchers for decades. 
Additionally, in multiparous species the embryos face an additional 
challenge of adequate embryo spacing to avoid competition for maternal 
resources.
Methods: Using our enhanced confocal imaging and 3D image 
reconstruction technology we evaluate murine embryo location in the 
uterus, at specified time intervals along the longitudinal oviductal-cervical 
axis. We further use inhibitors of muscle contraction and genetic mutants 
to evaluate pathways that affect different phases of embryo movement.
Results: Our analysis reveals three distinct pre-implantation stages prior 
to attachment: a) Embryo entry; b) Embryo clustering (unidirectional 
movement); and c) Embryo scattering (bidirectional movement). Embryos 
enter the uterus as a cluster, and move along the oviductal-cervical axis 
as clusters until they have traveled about half the length of the uterine 
horn. Later, they scatter themselves along the entire uterine horn length 
and eventually space out equally. While the movement of embryo clusters 
is based on the mechanical stimulus of the embryo and regulated by 
uterine muscle contraction, embryo scattering relies on embryo-uterine 
communication and is independent of uterine contractions.
Conclusion: We propose a mechanism, wherein embryo clusters present 
in the middle of the horn provide an opportunity for the uterus to sense 
and count the embryos, allowing equal spacing of these embryos along the 
given length of the horn. Our data supports the idea that in mice, uterine 
implantation sites are not predetermined and instead, are guided by the 
number of embryos entering the uterine lumen. Further, embryo scattering 
and optimal spacing is mediated by biological signaling between the 
embryo and the uterus. These studies have implications for understanding 
how embryo-uterine communication is key to determining an optimal 
implantation site, which is necessary for the success of a pregnancy.

F-211
Metabolic Imaging of Cumulus Cells. Marta Venturas†,1 Kishlay 
Kumar†,2 Xingbo Yang†,1 Dagan Wells,2 Catherine Racowsky,3 Dan 
J Needleman∗.1 1Harvard University, Cambridge, MA, United States; 
2Oxford University, Oxford, United Kingdom; 3Brigham & Women’s 
Hospital and Harvard Medical School, Boston, MA, United States.
Introduction: Bidirectional metabolic cooperativity between the human 
oocyte and its surrounding cumulus mass is essential for successful 
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development. Our aim is to evaluate if cumulus cell mitochondria are 
determinants of oocyte developmental competence and to determine the 
extent, cause, and consequence of variation in cumulus cell mitochondrial 
metabolism.
Methods: Cumulus cell clusters (n=246) were dissected from cumulus 
oocyte complexes prior to intracytoplasmic sperm injection (n=83 
patients). Clinical outcomes of the corresponding oocytes were tracked. 
Metabolic function was assessed non-invasively using fluorescence 
lifetime imaging microscopy to measure the autofluorescence of 
endogenous, NADH and FAD+, which are essential coenzymes for 
cellular respiration and glycolysis. This approach yields quantitative 
information on metabolite concentrations, from fluorescence intensity, 
and on metabolite enzyme engagement, from fluorescence lifetimes. A 
single measurement can be used to separately analyze the cytoplasm and 
mitochondria, providing a total of 12 quantitative metabolic parameters. 
These parameters were then correlated with maternal age, BMI, oocyte 
maturity and embryo quality using multi-level models.
Results: We found statistically significant variations in all metabolic 
parameters between cumulus cells from different patients (p-values < 
0.05). These parameters also displayed significant variations between 
cumulus cells associated with different oocytes from the same patient 
(p-values < 0.01). 8 of the 12 metabolic parameters of cumulus cells 
were significantly correlated with maternal age (p-values < 0.05), but 
none were significantly correlated with BMI. Significant correlations 
were observed between mitochondrial NADH fluorescence of cumulus 
cells and maturity of the oocyte they enclose (p-value=0.004). However, 
there were no significant associations between these parameters and 
morphological rating of the resulting embryos either on day 3 or day 5.
Conclusion: Noninvasive metabolic imaging can readily detect significant 
metabolic variations in cumulus cells from different patients and from 
different oocytes from the same patients. Metabolic parameters are 
associated with maternal age, a clinically relevant factor predictive of 
embryo quality and live birth. These parameters are not significantly 
associated with morphological measures of embryo quality, suggesting 
that metabolism and morphology provide complementary information. 
Variations in cumulus cell mitochondrial metabolism are associated 
with oocyte maturation. We are in the process of investigating how 
these parameters are associated with aneuploidy, fertilization status, 
implantation potential, and pregnancy rate.

F-212
Primary Follicles Suppress the Growth of Primordial Follicles. 
Wei Wei†,1 Kouji Komatsu∗,2 Tomohiko Murase,1 Reina Sonehara†,1 
Natsuki Miyake†,1 Mayuko Murakami†,1 Umida Ganieva†,1 Bayasula 
Bayasula,1 Sayako Yoshita†,1 Ayako Muraoka†,1 Shotaro Hayashi†,1 
Natsuki Nakanishi†,1 Yukiyo Kasahara†,1 Nobuyoshi Takasaki∗,1 
Tomoko Nakamura∗,1 Satoko Osuka∗,1 Maki Goto∗,1 Fumitaka 
Kikkawa∗.1 1Nagoya University, Nagoya, Japan; 2Aichi Medical 
University, Nagakute, Japan.
Introduction: The growth of antral follicles is regulated by gonadotropin. 
However, the regulation of growth from primordial to secondary follicles 
in the ovary remains unknown. To clarify this mechanism, we have studied 
factors controlling the growth of these follicles using an ovarian tissue 
culture system. We recently confirmed that dormant primordial follicles are 
activated by the supply of substances from blood vessels. Furthermore, we 
clarified that the growth of activated primordial follicles is suppressed by 
primary follicles. This result suggests that there is a multi-step regulation 
during primordial to primary follicle stage. In this study, we aim to 
elucidate this multi-step regulatory mechanism.
Methods: We cultured the ovaries of postnatal day 0 (P0), 4 (P4), and 
4-week-old Oog1pro3.9 mice, which contain a transgene AcGFP1 gene 
binding to the promoter of oogenesin1(Oog1) and analyzed follicular 
growth. Since the expression of Oog1 increases as the follicle develops, 
AcGFP1 signal can be used as a marker of primordial to primary follicle 
transition. In this study, to analyze the effect of serum on the growth of 
primordial follicles, the ovaries were cultured in the medium adding 0, 
5, and 10% fetal bovine serum (FBS).
Results: The growth of primordial follicles in cultured P0 ovaries was 
promoted by increasing FBS concentration in the culture medium. On the 

other hand, the growth of primordial follicles in cultured P4 ovaries was 
not promoted. P0 ovaries contain only primordial follicles, whereas P4 
ovaries contain not only primordial but also primary follicles. We therefore 
speculate that the growth of primordial follicles may be suppressed by 
primary follicles. Based on previous reports presenting that the estrogen 
receptor antagonist, ICI 182, 780 (ICI), can promote the growth of primary 
follicles, we added ICI into the culture medium to reduce the number 
of primary follicles in cultured P4 ovaries. As the result, the growth of 
primordial follicles was promoted after decreasing the number of primary 
follicles in the cultured P4 and 4-week-old mouse ovaries.
Conclusion: These results showed that primary follicles may suppress 
the growth of primordial follicles in the murine ovary.

F-213
Inflammatory Pathways and the Production of Prostaglandins 
in a Model of Maternal Fetal Crosstalk. Fatema B Almughlliq†,1 
Hassendrini N Peiris,2 Yong qin Koh,1 Kanchan Vaswani,2 Eman 
Mosaad,2 Olivia Holland,2 Renuka Sekar,3 Akwasi Amoako,3 Sailesh 
Kumar.4 1University of Queensland, Brisbane, Australia; 2Queensland 
University of Technology, Brisbane, Australia; 3Royal Brisbane and 
Women’s Hospital, Brisbane, Australia; 4Mater Health Services, 
Brisbane, Australia.
Introduction: Parturition is associated with inflammatory pathway 
changes including elevated pro-inflammatory cytokine levels e.g. 
interleukin 1 Beta (IL-1β). Inflammatory changes are also associated 
with recurrent implantation failure, miscarriage and other infertility-
related conditions.
Prostaglandins (PGs) are vital in many inflammatory processes including 
that of the endometrium. Studying PG production in an in-vitro maternal-
fetal crosstalk model may provide a basis to better understand these 
diseases.
Methods: Two cell lines were used to form maternal-fetal crosstalk 
models. RL95-2 cells (uterine epithelium) were seeded into bottom wells, 
and HTR-8 cells (extravillious trophoblasts) were seeded into transwell 
inserts (Nunc, Denmark). Four conditions were established 1) control 
(without IL-1β treatment) 2) pre-treatment with IL-1β (1ng/mL) for 
24h prior to co-culture establishment 3) treatment with IL-1β (1ng/mL) 
following 24h co-culture establishment 4) pre-treatment for 24h prior to 
and treatment 24h following co-culture establishment with IL-1β (1ng/
mL). Media were collected, and PGE2 and PGF2α production (pg/mL per 
well per 24h) measured by ELISA kits Mann-Whitney test was used for 
statistical analyses.
Results: Mean control (condition 1) production of PGE2 (12.06 ± 5.1 
pg/mL per well per 24h) and PGF2α (7.85 ± 0.7 pg/mL per well per 
24h) were increased with each condition (i.e. 2-4) but only condition 4 
(pretreatment and post treatment) was statistically significant with PGE2 
(32.23 ± 6.2 pg/mL per well per 24h) and PGF2α (14.65 ± 1.01 pg/mL per 
well per 24h). Data are represented as mean ± SEM, N=6 and significance 
defined as p ≤0.05).
Conclusion: Chronic inflammation increases PG production in a maternal-
fetal crosstalk model. This knowledge may aid in understanding the roles 
of inflammatory pathway changes including prostaglandin production in 
reproductive pathologies.

F-214
The Intersection of Hyperandrogenism and PCOS: The Hairy 
Details. Nepheli Raptis†, H Mandell†, L Grimm†, E Radley†, C 
Oso†, Z Pavlovic†, J Anderson†, R Jeelani∗, A Beltsos∗. Vios Fertility 
Institute, Chicago, IL, United States.
Introduction: Polycystic ovary syndrome (PCOS) affects 1 in 10 women 
of reproductive age, yet remains a difficult disease to manage among 
specialists. Previously proposed mechanisms underlying PCOS include 
enzymatic default of steroidogenesis, impairment of gonadotropin 
releasing hormone, and hyperinsulinemia. Researchers have established 
a hyperandrogenic subclass of PCOS for which differential treatment 
plans have not yet been established. In order to optimally diagnose 
and treat patients, the symptomology and clinical implications of these 
sub-classifications must be better understood. Given these different 
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mechanisms and presentations we sought to determine if embryo 
development and pregnancy outcomes of patients with hyperandrogenic 
PCOS differed from patients who presented with classical PCOS.
Methods: Retrospective chart review was performed at a private multi-
site infertility center. Patients who underwent in-vitro fertilization (IVF) 
and/or frozen embryo transfer (FET) cycles between April 2017 and 
September 2019 were included. A serum anti-mullerian hormone level of 
>5ng/mL was used as a surrogate marker of PCOS. Patients were divided 
into hyperandrogenic PCOS and classical PCOS subgroups depending 
on the presence or absence of self-reported adult acne and hair growth, 
respectively. Baseline characteristics were evaluated and IVF and FET 
outcomes were analyzed. Two sample t-tests and chi-square analysis were 
used to analyze the data using SPSS (SPSS Inc., Chicago, IL, USA).
Results: A total of 225 cycles were analyzed. Baseline AMH levels 
between both groups were not statistically significant (p=0.09). The 
average age of the two patient groups was statistically significantly, with 
the average age of the hyperandrogenic PCOS group being 30.66 yo 
and classical PCOS being 32.67 yo (p<0.05). There was no significant 
difference in either the oocyte maturation rate or fertilization rate, (p=0.68 
and 0.17, respectively). However, the blastocyst formation rate was 
significant between the two groups (p<0.05). Pregnancy outcomes between 
both groups were not statistically significant (p=0.70).
Conclusion: The results of this study support that a presentation of 
hyperandrogenic PCOS could result in a lower blastocyst formation 
rate than patients who present with classical PCOS. Furthermore, the 
younger age of the hyperandrogenic PCOS patient group compounded 
with the lower blastocyst formation rates could merit earlier intervention 
in this subgroup of PCOS patients. These findings illustrate the need for 
further investigation of the mechanistic differences underlying various 
clinical presentations of PCOS. By better understanding the clinical 
implications of a PCOS diagnosis and its various presentations, physicians 
have the opportunity to develop specific intervention plans and provide 
personalized patient care.

F-215
Three-dimensional Evaluation of Oocytes in Murine Ovary Using 
a Tissue Clearing Method. Kyosuke Kagami†, Takashi Iizuka∗, 
Matsumoto Takeo†, Takeshi Obata∗, Ayumi Matsuoka†, Hosono 
Takashi†, Yohei Shinmyo∗, Hiroshi Kawasaki∗, Fujiwara Hiroshi∗. 
Kanazawa University, Kanazawa City, Japan.
Introduction: Recently, we demonstrated the three-dimensional (3D) 
localization of murine trophoblast giant cells in the pregnant uterus using a 
modified CUBIC tissue clearing method and CAG-EGFP transgenic mice. 
In this study, we applied this method to obtain a transparent whole-image 
of the ovary and observed the 3D localization of individual oocytes in 
the developing follicles.
Methods: Ovarian samples were obtained from EGFP transgenic mice 
and subjected to nuclear staining with propidium iodide (PI) and CUBIC 
treatment. The detection of double fluorescence signals (green and 
red) and subsequent reconstruction of 3D images of the whole ovary 
were performed by light-sheet microscopy and computer programs, 
respectively.
Results: The ovary became transparent using the CUBIC method and each 
nucleus of the follicle component cells was uniformly fluoro-stained by 
PI perfusion. In contrast, EGFP signals were strong in oocytes, whereas 
those of surrounding granulosa cells were faint. These signal differences 
in EGFP expression among oocytes, granulosa cells, and theca-interstitial 
cells produce well-contrasted images of the growing follicles, providing 
clear information of the 3D localization of individual oocytes.
Conclusion: These results indicate that this procedure is one of the 
effective approaches to analyze the 3D structure of follicles in the whole 
ovary.

F-216
Gestational Diabetes Mellitus and Placental DNA Methylation in 
the Rhode Island Child and Health Study. Corina Lesseur†,1 Amber 
Burt†,2 Jia Chen∗,1 Carmen J Marsit∗.2 1Icahn School of Medicine at 
Mount Sinai, New York, NY, United States; 2Emory University, Atlanta, 
GA, United States.
Introduction: Gestational diabetes mellitus (GDM) is a common 
complication that affects approximately 10% of pregnancies worldwide. 
Epidemiologic studies have shown that GDM can negatively impact 
maternal health after pregnancy, but also influence offspring risk of 
metabolic disease later in life (fetal metabolic programming).The 
placenta is the crucial fetal organ linking the maternal-fetal unit; placental 
epigenetic marks, in particular DNA methylation, have been increasingly 
recognized as plausible molecular mediators of the maternal intrauterine 
environment effects (i.e. GDM-exposure) on metabolic programming. In 
this study, we aimed to investigate relationships between GDM and DNA 
methylation in placentas from term pregnancies.
Methods: We profiled the placental DNA methylome using the Infinium 
MethylationEPIC BeadChip Array of 219 term newborns, 21 from 
GDM-complicated pregnancies and 198 from pregnancies without 
complications, GDM status was obtained from medical chart review. DNA 
methylation array data was preprocessed using functional normalization 
and RefFreeCellMix was used to calculate in-silico estimates of placenta 
cell-type heterogeneity. After quality control, we performed an epigenome-
wide association study (EWAS) to assess possible effects of GDM on term 
placenta DNA methylation at 703,330 CpG sites. We used robust linear 
models adjusted for by maternal age, ethnicity, birth weight percentile, 
gestational age, infant sex and cell type estimates. False discovery rate 
(FDR) used to adjust for multiple comparisons.
Results: GDM status was significantly associated with placental DNA 
methylation at 91 CpG sites (FDR 5%). The majority of these CpGs were 
hypermethylated (N=68) in GDM compared to controls; genes mapped to 
these sites were enriched for carbohydrate and glycolipid related pathways. 
23 CpGs display hypomethylation in GDM-exposed placentas; enrichment 
analyses of these regions highlighted pathways related to cell signaling 
including focal adhesion and HIF-1 pathways. Multiple hypermethylated 
CpG sites were identified within 3p22.1 near KIF9, a region previously 
associated with type 2 diabetes in genetic studies.
Conclusion: In utero GDM exposure influences the newborn placental 
DNA methylome and may be one mechanism through which an adverse 
hyperglycemic environment can program offspring health later in life.

F-217
Temporal Trends in Cardiomyopathy Among Women of 
Childbearing Ages. Darios Getahun,1 Zimin Zhuang,1 Michael J 
Fassett∗.2 1Kaiser Permanente Southern California, Pasadena, CA, 
United States; 2Kaiser Permanente West Los Angeles Medical Center, 
Los Angeles, CA, United States.
Introduction: Cardiomyopathy is a life-threatening complication with 
variable incidence by geographic location. To examine the temporal trend 
of cardiomyopathy among women of childbearing age and to examine 
whether trends differ based on maternal characteristics.
Methods: A cross section study on temporal trend of cardiomyopathy 
among member women of childbearing ages cared at Kaiser Permanente 
Southern California [KPSC]). Member women with valid body mass index 
(BMI) measures formed the study cohort (n=8,710,044). Ascertainment of 
peripartum cardiomyopathy was based on clinical diagnosis and ejection 
fraction measure less than 40% documented in the electronic medical 
records. The annual rate and temporal trends of cardiomyopathy was 
estimated per 10,000 members. Furthermore, stratified analyses were 
conducted based on member race/ethnicity, age, and pre-pregnancy 
BMI categories.
Results: During the study period, a total of 4,706 women had the diagnosis 
of cardiomyopathy with estimated prevalence of 5.4 per 10,000 women 
of childbearing ages. Compared with women without cardiomyopathy, 
women with cardiomyopathy were older and obese/morbidly obese 
and were more frequently from African-American racial/ethnic group. 
Prevalence of cardiomyopathy remained stable among Whites from 6.1 
to 5.0 per 10,000, a relative increase of 83% (trends p=0.252); among 
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Hispanics, from 4.2 to 4.9, 116% (trends p=0.094), and among Asian/
Pacific Islanders, from 5.2 to 6.3, 123% (trends p=0.065). Black women 
had the largest relative increase (13.4 -16.9 per 10,000, a relative increase 
of 126% [trends p=0.007]). Assessing the disparity based on race/ethnicity 
revealed that Blacks had approximately 2-fold increase prevalence of 
cardiomyopathy than Whites, Hispanics, and other racial/ethnic groups.
Conclusion: Rates of cardiomyopathy appear to have increased over time. 
Despite equal access to health care as part of the Kaiser Permanente Health 
System, racial and ethnic disparities exist in rates of cardiomyopathy. The 
drivers of these disparities are not clear and need to be investigated further.

F-218
Severe Obstetric Morbidity in Gestational Carrier Pregnancies: 
A Population Based Study. Kate Swanson†,1 Joseph M Letourneau,2 
Brett D Einerson∗.2,3 1University of California, San Francisco, San 
Francisco, CA, United States; 2University of Utah, Salt Lake City, UT, 
United States; 3Intermountain Health Care, Murray, UT, United States.
Introduction: Very little is known about the pregnancy outcomes of 
women who are gestational carriers (GC). We aimed to describe obstetric 
and perinatal morbidity among GC pregnancies.
Methods: This is a cross sectional study of birth certificate data from GC 
pregnancies in Utah between 2009 and 2018. Our primary outcome was 
a composite of severe obstetric morbidity and mortality, which includes 
death within one year of delivery, intensive care unit (ICU) admission, 
eclampsia, HELLP syndrome, transfusion, and unplanned hysterectomy. 
Our secondary outcomes were preterm delivery (<37, 34, and 32 weeks 
gestation), cesarean delivery (CD), gestational diabetes (GDM), pregnancy 
related hypertension (gestational hypertension, pre-eclampsia, HELLP, 
and superimposed pre-eclampsia), and a perinatal composite outcome.
Results: 361 GC deliveries of 435 neonates, and 567 non-GC IVF 
deliveries of 712 neonates, occurred during the study period. As 
expected, there were significant demographic differences between the 
cohorts (table 1). Severe obstetric morbidity was more likely to occur in 
non-GC IVF pregnancies than GC pregnancies, as were CD, GDM, and 
preterm delivery <37 weeks (table 2). After controlling for demographic 
differences, the primary outcome remained significantly less common 
among GC pregnancies, with an adjusted odds ratio of 0.18 (95% 
confidence interval 0.04-0.86). Severe perinatal morbidity was less 
common among GC pregnancies than non-GC IVF pregnancies, but after 
controlling for demographic differences, there was no difference (table 2).
Conclusion: Severe obstetric morbidity and mortality is uncommon 
among GC pregnancies, and is significantly less common than among 
non-GC IVF pregnancies. There are likely other significant differences 
between GC and non-GC IVF pregnancies not captured by birth certificate 
data, but overall this provides reassurance regarding the safety of 
pregnancy for GCs.

F-219
Placental Adaptations to Maternal HIV-infection and ART 
Influence Infant Outcomes. Marina White†,1 Eleanor Duffley†,1 
David Grynspan,2 Shannon Bainbridge,3 Felicia Molokoane,4 Theresa 
Rossouw,4 Ute Feucht,4 Kristin Connor∗.1 1CarletonU, Ottawa, ON, 
Canada; 2Children’s Hospital of Eastern Ontario, Ottawa, ON, 
Canada; 3UOttawa, Ottawa, ON, Canada; 4UPretoria, Pretoria, South 
Africa.
Introduction: The placenta can adapt to exposures in the pregnancy 
environment through morphological and functional changes to protect 
the fetus and support its development. Yet, placental adaptations to 
HIV infection and antiretroviral therapies (ART) are not well defined. 
We hypothesised that maternal HIV infection and ART would alter the 
placental phenotype, and that markers of placental pathology would 
associate with poorer outcomes in HIV-exposed, uninfected (HEU) than 
HIV-unexposed, uninfected (HUU) infants.
Methods: Mothers were recruited at Kalafong Hospital in Pretoria, South 
Africa. Antenatal clinical data and infant anthropometry (age- and sex-
standardised [WHO]) at birth, 6, 10 and 14 weeks (wks) were obtained for 
the first 67 term pregnancies (HIV-=38, HIV+=29) in an ongoing cohort 
study. H&E stained placental sections were analysed in a subset (HIV-
=26, HIV+=17) for histopathological characteristics using a validated 
synoptic data collection tool. Associations between maternal HIV status, 
placental pathology and infant outcomes were investigated. Initial findings 
from HEU pregnancies are presented as relative risk (RR [95% CI]) and 
absolute risk difference (ARD [95% CI]). *Sig=p<0.05.
Results: All HIV+ mothers were on ART. There was no difference in 
placental weights between groups (HIV- 539±79g vs HIV+ 610±114g). 
Placentae from HIV+ pregnancies were more likely to have villous 
maldevelopment vs those from HIV- pregnancies (53 vs 39%, RR=1.4 
[0.7, 2.7], ARD=0.2 [-0.2, 0.4]). Risk of wasting at birth was increased 
in HEU (RR=2.0 [1.0, 4.0], ARD=0.5 [-0.2, 0.8]) and HUU (RR=1.7 
[0.2, 15], ARD=0.1 [-0.3, 0.5]) infants with placental chorangiosis, and 
in HEU infants with delayed villous maturation (RR=1.6 [0.6, 4.0], 
ARD=0.3 [-0.3, 0.7]). Delayed villous maturation was also associated with 
increased risk of stunting in HEU at 6wks (RR= 1.2 [0.9, 1.7], ARD=0.2 
[-0.3, 0.5]) and 14wks (RR=1.7 [0.8, 3.4], ARD= 0.4 [-0.1, 0.7]), but not 
in HUU. Chorangiosis was associated with risk of stunting in HEU at 
6wks (RR=1.3 [0.8, 2.4], ARD=0.3 [-0.2, 0.7]) and 14wks (RR=2.0 [0.8, 
5.3], ARD=0.5 [-0.1, 0.8]*).
Conclusion: Maternal HIV infection influences placental phenotype, and 
these adaptations may associate with altered growth, especially in HEU 
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infants at birth, 6 and 14 wks. Current analyses are examining associations 
between placental pathologies and neurodevelopment to understand 
mechanisms driving poor development and health in HEU infants. Our 
work may reveal new markers to predict postnatal development and 
disease trajectories.

F-220
Comparison of Cause of Maternal Death Between Countries in the 
Community Level Interventions for Pre-Eclampsia Trial. Annet 
Aukes∗,1 Kristina Arion†,1 Sumedha Sharma†,1 Tang Lee∗,1 Jing Li∗,1

Jeff rey Bone†,1 Beth Payne†,1 Marianne Vidler∗,1 Zulfi qar Bhutta∗,2

Peter von Dadelszen∗,1,3 Laura Magee∗,1,3 CLIP Trials Working Group. 
1University of British Columbia, Vancouver, BC, Canada; 2University 
of Toronto, Vancouver, ON, Canada; 3King’s College, London, United 
Kingdom.
Introduction: Maternal mortality is a signifi cant concern in low and 
middle income countries as Maternal Mortality Ratio is virtually always 
far higher than 70/100,000 live births. Assigning a cause of death (COD) 
is pivotal to provide insight into obstacles of the existing healthcare 
systems. This might diff er between areas, making it important to prioritize 
the most frequent maternal COD as a target for action. COD can be 
assessed by physician’s review (PR) or by a computer-based algorithm 
such as InterVA, both with their own advantages and fl aws. Objective:
To compare COD of CLIP Trial deaths between three diff erent countries 
and to compare PR to InterVA.
Methods: The trial took place in Sindh Province in Pakistan, in Karnataka 
in India and Maputo and Gaza Provinces in Mozambique. Participants 
were included from February 2014 until February 2017 and randomized 
for intervention or control arm. In maternal deaths verbal autopsy (VA 
WHO 2012 instrument) was obtained. Two physicians reviewed trial 
baseline characteristics, VA forms and in the intervention arm clinical data. 
COD was assigned according to WHO ICD-MM. When no consensus 
was reached a 3rd reviewer was consulted. VA data were then analyzed 
by InterVA-4 and compared using Cohen’s Kappa test.
Results: A total of 142 women died during the trial, 105 in Pakistan, 16 
in India, 21 in Mozambique (0.2%). The most important COD as assigned 
by PR: Obstetric haemorrhage in Pakistan (29%), three equally frequent 
causes in India (obstetric haemorrhage, other obstetric complications and 
non-obstetric complications all 25%), and non-obstetric complications 
in Mozambique (57%). InterVA’s most frequently generated COD 
was obstetric haemorrhage in all three countries (50%, 38% and 38% 
respectively). The level of agreement was 59%, κ =0.49 (95% CI 0.39, 
0.59) considered moderate. Assigning cause of death by PR led to a 
more diff use distribution of causes over the 8 categories compared to 
InterVA (fi gure 1).
Conclusion: The computer based algorithm assigned similar most frequent 
COD to each country, whereas PR showed diff erences between countries 
as would be expected based on population and culture. PR seems still 
superior to InterVA, however this method is time and money consuming 
while InterVA is frequently updated to improve its performance.

F-221
Informatics Ascertainment of Elevated Blood Pressures in 
Pregnancy versus Billing Code Diagnoses. Jessica Spiegelman†, 
Fernanda C.G. Polubriaginof, Alexander M Friedman∗. Columbia 
University Irving Medical Center, New York, NY, United States.
Introduction: Studies of large populations often use billing diagnoses 
abstracted from clinical records to identify preeclampsia (PEC); 
however, the validity of these codes may be suboptimal. Use of data 

from the electronic health record (EHR) allows direct analysis of clinical 
parameters; however, applying diagnostic criteria to large datasets may 
result in increased likelihood of nonspecifi c fi ndings. The objective of 
this analysis was to determine the prevalence of elevated blood pressure 
(BP) readings during pregnancy including prenatal care, delivery 
hospitalizations, and postpartum.
Methods: The EHR of a referral hospital from 12/2009-12/2018 was 
queried for BP measurements during pregnancy, at delivery, and up to 
6 weeks postpartum. Mild range BPs were defi ned as 140-159 systolic 
or 90-109 diastolic on 2 occasions >4 hours apart. Severe range BPs 
were defi ned as ≥160 systolic or ≥110 diastolic on 2 occasions, >4 hours 
apart. If there was one BP ≥160 systolic or ≥110 diastolic or if severe 
range pressures occurred < 4 hours apart, BPs were considered mild. 
International Classifi cation of Diseases (ICD), Ninth and Tenth Revision 
diagnosis codes for hypertensive diseases of pregnancy (HDP) including 
chronic hypertension, gestational hypertension, preeclampsia, and HELLP 
syndrome were queried. Diagnoses of elevated blood pressures based on 
informatics clinical criteria and ICD diagnoses were compared.
Results: The EHRs of 39,770 women across 46,130 pregnancies from 
December 2009 to December 2018, were queried. 14,051 (30%) had 
mild range BPs and 3,043 (7%) had severe BPs. Of those with mild BPs, 
10,391 (74%) had no ICD code for HDP (Figure 1), and of those with 
severe BPs, 756 (25%) had no code for HDP (Figure 2).
Conclusion: Approximately ¾ of women with mild range BPs during 
pregnancy, delivery and the postpartum period do not receive a diagnosis 
code for HDP along with ¼ of women with severe range BPs. Further 
analyses are required to determine whether these abnormal parameters 
are clinically signifi cant or are nonspecifi c fi ndings not associated with 
risk for adverse outcomes.
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F-222
Higher Neighborhood Eviction Rates in Urban Centers are 
Associated with Lower Birthweight Percentile and Earlier 
Gestational Age at Delivery. Britney P Smart,1 Alexa Freedman,2 
Lauren Keenan-Devlin,1 William Grobman,3 Hyagriv Simham,4 
Pathik Wadhwa,5 Claudia Buss,6 Sonja Entringer,6 Greg Miller,2 Ann 
Borders.7 1NorthShore Univ HealthSystem, Evanston, IL, United States; 
2Northwestern Univ, Evanston, IL, United States; 3Northwestern Univ 
Feinberg School of Medicine, Evanston, IL, United States; 4Univ of 
Pittsburgh School of Medicine, Pittsburgh, PA, United States; 5Univ 
of California Irvine, Irvine, CA, United States; 6Charite, Berlin, 
Germany; 7NorthShore Univ HealthSystem, Wilmette, IL, United States.
Introduction: Neighborhood eviction rates are an understudied 
neighborhood characteristic that can strain social networks and finances, 
and may index other neighborhood factors that impact health outcomes. 
Families with children are at higher risk of being evicted, making 
pregnancy a vulnerable time. The purpose of this analysis was to examine 
the association of neighborhood eviction rates with birth outcomes.
Methods: This is a secondary analysis of the Measurement of Maternal 
Stress study. Between 2013 and 2015, 744 women were recruited at 4 
sites (Chicago, Pittsburgh, a rural county in Pennsylvania, San Antonio). 
Eviction filing rates (cases of evictions filed in a block group per 100 
renter-occupied housing units) and eviction rates were examined because 
both filing and eviction can result in removal from residence and financial 
penalty. Gestational age at delivery and birthweight were obtained from the 
medical chart, and birthweight percentile was calculated from a national 
reference sample based on gestational age. Marginal linear models were 
used to examine the associations of birthweight percentile and gestational 
age at delivery with eviction filing rate and eviction rate. Models were 
adjusted for maternal age, race, parity, marital status, education, and 
median household income of the block group.
Results: In adjusted models (N=505), women from the two urban centers 
living in areas with eviction rates in the top tertile were more likely to 
deliver babies in a lower birthweight percentile (Chicago, β:-11.7, CI: 
-16.7, -6.6) and to deliver earlier (Pittsburgh, 0.9 weeks, CI: -1.4,-0.5). 
Higher eviction filing rates showed a similar association with birthweight 
percentile (Chicago, β: -9.9, CI:-15.7,-4.0) and gestational age at delivery 
(Pittsburgh, 0.7 weeks, CI:-1.5,0.0). While adjusted models controlled for 
race, in Chicago, black women were more likely to live in high eviction 
areas. Eviction filing rates and eviction rates were not associated with 
birth outcomes in San Antonio and rural Pennsylvania.
Conclusion: Our results indicate that higher neighborhood eviction rates 
in urban centers may be associated with poorer birth outcomes, even when 
controlling for individual and neighborhood markers of socioeconomic 
status. Future research should examine the relationship between eviction 
and adverse birth outcomes in larger samples.

F-223
Marijuana Legalization in Colorado and Population-based Birth 
Outcomes. Torri D. Metz,1 Amanda A. Allshouse,1 Mayi Gnofam,2 
Michelle Debbink,1 Elaine H. Stickrath,3 Robert M. Silver∗.1 
1University of Utah Health, Salt Lake City, UT, United States; 2Maison 
Blanche’s Hospital, Champagne-Ardenne, France; 3Denver Health and 
Hospital Authority, Denver, CO, United States.
Introduction: Colorado (CO) was one of the first states to legalize 
marijuana (MJ), with distribution of medical MJ beginning in Oct 2009 
and recreational sales in Jan 2014. We aimed to evaluate the temporal 
relationship between MJ legalization and adverse birth outcomes among 
CO residents.
Methods: Cross-sectional study of CO birth certificate data for all 
singleton live births from 2000-17. Time epochs of interest were 2009-14, 
when only medicinal MJ was available, and 2014-17 when recreational 
MJ was available. The primary outcome was a composite of preterm 
birth (PTB), small for gestational age (SGA, <10%ile), and hypertensive 
disorders of pregnancy (HDP). Outcome prevalence over time was 
adjusted for maternal demographics in order to establish an anticipated 
trajectory (slope) in each epoch using an interrupted time series approach. 

For outcomes with a disruption in anticipated trajectory between epochs, 
the increase in rate above expected, and number of affected pregnancies 
was estimated.
Results: 1,172,359 singleton live births were included. Unadjusted rates 
of the primary outcome increased over time (Table). Disruption from the 
anticipated adjusted trajectory was observed for the primary outcome 
following recreational legalization (p<0.001) resulting in higher rates of 
adverse birth outcomes than expected. The component outcomes, HDP 
and PTB, also had higher rates than expected. These trajectory disruptions 
are estimated to result in a 1.2% higher rate of the primary composite, 
0.5% higher rate of HDP, and 0.9% higher rate of PTB (all p<0.001, 
Figure) in the recreational legalization epoch. This translates into 1,073 
more deliveries impacted by adverse pregnancy outcomes cumulatively.
Conclusion: Following recreational MJ legalization, rate of a composite 
outcome of SGA, PTB and HDP was higher than expected. While causality 
cannot be determined, the observed trends are concerning for population-
level impact of MJ legalization on birth outcomes, supporting further 
study of its health effects.
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F-224
Does Public Reporting Provide an Incomplete Picture of Success 
Rates of In Vitro Fertilization in the United States? Optional 
Reporting is Associated with Lower Cancelling Rates but Higher 
Cycle Success Compared to Mandatory Reporting. Thanh Ha Bao 
Luu†,1 Liesl Nel-Themaat,1 Tracy Truong,2 Alex J Polotsky∗.1 1U of 
Colorado, Aurora, CO, United States; 2Duke, Durham, NC, United 
States.
Introduction: Reporting of in vitro fertilization outcomes in the US is 
mandated by law and facilitated by the Center for Disease Control and 
Prevention (CDC). The Society for Assisted Reproductive Technology 
(SART) is an additional, optional reporting platform with a mission to 
provide cycle specific information for the public. Optional reporting began 
in the 1980s but reporting guidelines were changed in 2015, with SART 
requiring prospective reporting and robust validation; however the impact 
of this change is uncertain. We aim to assess differences in outcomes of 
SART and non-SART clinics.
Methods: Analysis of publicly available cycles success rates published 
online by the CDC from 2016. All outcomes were compared between 
optional (clinics reporting to SART and CDC) vs mandatory (CDC only) 
reporting using Wilcoxon rank sum tests. Live birth, pregnancy, and good 
birth outcome rates (term, singleton, live birth with normal weight) were 
modeled using negative binomial regression models.
Results: In 2016, 375 (82.1%) of US fertility clinics were registered 
with SART (optional reporting) and 82 (17.9%) were not (mandatory 
reporting only). 

Table 1: 2016 IVF cycles outcomes in the United States: impact of optional vs mandatory 
reporting

% Clinical Pregnancy % Live birth % Good Birth 
Outcome 

Fertility 
clinics by 
chosen 
reporting

Optional Manda-
tory Optional Manda-

tory Optional Manda-
tory

All reported 
fresh ET 
cycles

26.4 
[17, 35] 
**

31.3 
[22.1, 
42.4] **

22.2 
[13.6, 
28.8]

25.2 [14.2, 
34.3]

14.3 [8.1, 
18.9]

13.5 
[7.1, 20]

Performed 
fresh ET 
cycles

44.9 
[37.4, 
52.4]

45.7 
[35.2, 
54.2]

37.2 
[29.1, 
44.7]

35.9 [24.2, 
45.7]

24.1 
[18.9, 
29.3] *

21.2 
[11.2, 
27] *

Frozen ET 
non-donor 
cycles

54 [45, 
61] *

50 [38, 
60] *

36.1 
[28.8, 
43.6] **

31.1 [22, 
40] **

31.1 
[24.7, 
37.1] **

24 [10.2, 
30.7] **

Optional reporting (n=375), mandatory reporting (n=82). Data presented as median 
[interquartile range]. * denotes p<0.05, ** p<0.01

 

For fresh embryo transfers (ET), the median cancellation rate was 
significantly higher with optional vs. mandatory reporting (10.8% vs 
4.3%, p<0.01), while the ET rate was significantly lower (62.6% vs 75.1%, 
p<0.01). Consequently, pregnancy rates per cycle were significantly lower 
in SART clinics. However, when only cycles that resulted in a fresh 
ET were compared, this effect was negated. Conversely, for frozen ET, 
pregnancy, live birth, and good birth outcome rates were higher in SART 
clinics. Regression analysis adjusted for cancellation rates showed no 
difference in good birth outcomes for optional and mandatory reporting 
among fresh embryo cycles, RR 1.11 (95% CI: 0.95-1.29, p=0.180).
Conclusion: Clinics that opted to report to SART had higher success rates 
for frozen ET cycles and similar success rates to clinics that reported only 
to the CDC among fresh ET cycles that resulted in a transfer. The higher 
success rates among all reported fresh ET cycles by non-SART clinics is 
likely a consequence of lower reported cancellation rates. This may be due 
to differences in reporting practices between SART and non-SART clinics. 
These findings indicate that non-SART clinics may have a competitive 
advantage over SART clinics.

F-225
Testing the Twin Testosterone Transfer Hypothesis: 
Intergenerational Analysis of 317 Twins Born in Aberdeen, 
Scotland. Chiara Talia†, Edwin-Amalraj Raja, Sohinee Bhattacharya, 
Paul A Fowler∗. University of Aberdeen, Aberdeen, United Kingdom.
Introduction: The twin testosterone transfer hypothesis states that, in 
an opposite-sex twin pregnancy, testosterone transfer from the male to 
the female co-twin occurs. It has been suggested that prenatal exposure 
to testosterone may affect reproductive development and impact future 
fertility of the female twin. However, published findings are inconsistent. 
We aimed to compare fertility outcomes in women from opposite-sex and 
same-sex twin pairs.
Methods: This cohort study included all dizygotic female twins in the 
Aberdeen Maternal and Neonatal Databank (Scotland) born before 1st 
January 1979. Fertility outcomes (number of pregnancies, number of 
livebirths and age at first pregnancy) were compared between women 
with a male co-twin (exposed group, n=151) and those with a female 
co-twin (unexposed group, n=166). Baseline variables for both the 
twins’ mothers and the twins’ at the time of their own pregnancies were 
available. Potential confounders were included in the adjusted models. 
Generalised estimating equations were used to generate odds ratios and 
95% Confidence Intervals.
Results: There were no differences in numbers of pregnancies (adj. OR 
1.33, 95% CI 0.72 - 2.45) and livebirths (adj. OR 1.22, 95% CI 0.68 - 2.18) 
between women from same-sex and opposite-sex twin pairs. Women with 
a male co-twin were more likely to smoke during pregnancy (P<0.01) and, 
in the unadjusted model, were younger at their first pregnancy (adj. OR 
0.12, 95% CI 0.03 - 0.52). After adjusting for confounding variables (year 
of birth and smoking status) the latter finding was no longer significant 
(OR 0.28, 95% CI 0.06 - 1.30).
Conclusion: Despite the large body of literature supporting the negative 
impact of prenatal testosterone exposure on female’s reproductive health 
in animal models, evidence from human studies remains controversial. 
We also found that women with a male co-twin are more likely to smoke, 
highlighting the importance of considering post-socialization and social 
category effects in twin studies aiming to prove/disprove the twin 
testosterone transfer hypothesis. Therefore, larger cohorts with adequate 
prenatal and postnatal exposure information are needed.

F-226
The Acceptability of a Patient Centered Care Approach to Reduce 
Maternal and Infant Mortality in Bafoussam Region, Cameroon. 
Mike Brady∗,1 Pooja Doehrman∗,2 Thomas Egbe∗,3 Ngaha Augustin∗,3 
Tatong M Thierry∗,3 Chinwe Echeazu†,1 Celeste Bailey†.1 1Creighton 
University – Arizona Health Education Alliance, Phoenix, AZ, United 
States; 2University of Arizona College of Medicine, Phoenix, AZ, 
United States; 3University of Buea, Bafoussam, Cameroon.
Introduction: Global health initiatives directed at improving rates of 
maternal and neonatal mortality, such as the WHO and UNICEF Baby 
Friendly Hospital Initiative (BFHI), have utilized a patient centered 
approach emphasizing the importance of maternal and infant bonding in 
the first hours following delivery. The purpose of this study is to identify 
components of intrapartum care that align with a patient centered model 
and are associated with improved patient satisfaction, in order to develop 
best practice guidelines that are both effective and acceptable to the 
population in Bafoussam Region, Cameroon.
Methods: We performed an analysis on a de-identified data set of 
139 individual participant surveys (N=139) obtained from Bafoussam 
regional Hospital, Cameroon as part of a quality initiative. Patients 
completed a modified version of the Women’s Views of Birth Labour 
Satisfaction Questionnaire Version 4 (WOMBLSQ 4). The de-identified 
data set was shared with us as part of a research collaborative with the 
University of Buea. Overall intrapartum satisfaction was computed from 
a set of questions specifically designed to assess the perceived quality 
of intrapartum care. SPSS statistical software was used to perform 
the analysis and a two sided independent t-test was used to compare 
the satisfaction scores of women whose babies were handed to them 
immediately following delivery versus those who were not.
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Results: The overall intrapartum satisfaction rates reported by the 139 
participants were, 8% satisfied, 34% very satisfied, 28% moderately 
satisfied, and 30% not satisfied. When the newborn was handed directly 
to the mother, a statistically significant increase in intrapartum satisfaction 
was reported (2.95 vs 2.40, p<.05). Of the patients surveyed, 66% indicated 
that they were handed the baby immediately following delivery. Marital 
status, parity, education, age, and socioeconomic status was not associated 
with increased patient satisfaction.
Conclusion: The findings from our study suggest the WHO/UNICEF 
Baby Friendly Hospital Initiative, and specifically the implementation 
of a “golden hour,” where bonding is encouraged immediately following 
delivery, would be an acceptable evidence based initiative to improve the 
quality of intrapartum care in Cameroon.

S-001
Role of Intra-amniotic Sludge at Examination-indicated Cerclage. 
Maria Andrikopoulou†, Joy Vink∗, Sbaa Syeda†, Stephanie Purisch∗, 
Chia-Ling Nhan-Chang∗, Cynthia Gyamfi-Bannerman∗. Columbia 
Irving Medical Center, New York, NY, United States.
Introduction: Intra‐amniotic sludge (IAS) is a possible risk factor for 
adverse perinatal outcomes. We sought to determine 1) whether IAS 
affects pregnancy outcomes in women undergoing examination-indicated 
cerclage and 2) the prevalence of positive cultures by amniocentesis in 
women with IAS.
Methods: We performed a retrospective cohort study of women carrying 
singletons who underwent exam-indicated cerclage between 2016-2019, 
excluding those without outcome data. Exposure groups were defined 
by the presence or absence of IAS (defined as free‐floating echogenic 
material at the internal os). Transvaginal sonographic images obtained 
prior to cerclage were reviewed. The primary outcome was spontaneous 
preterm birth (sPTB) <37 weeks. Secondary outcomes were sPTB <34, 
<32 weeks and a perinatal composite. Additional secondary outcomes 
were birthweight, patent ductus arteriosus, NICU admission, length of 
admission, chorioamnionitis, 5-min Apgar score. Amniocenteses results 
from women who underwent the procedure prior to cerclage were 
collected. Primary and secondary outcomes were compared between 
groups using chi square and Student’s t-test or Wilcoxon as appropriate. 
Logistic regression was used adjust for cofounders.
Results: 88 women underwent exam-indicated cerclage, 16 were excluded 
leaving 72 women in this analysis: 19 (26.3%) had IAS and 53 (73.6%) 
did not. sPTB<37, <34 and <32 weeks were not significantly different 
between women with or without IAS. The perinatal composite and other 
secondary outcomes were also similar between groups. Adjusting for 
cofounders, preterm birth and perinatal composite were not significantly 
different between groups (aOR 0.64, 95% CI 0.20, 2.02, aOR 0.84, 95% 
CI 0.25, 2.80 respectively) with a trend to better outcomes with IAS. Of 
25 women (12 with IAS, 13 without IAS) who had amniocenteses, all 
culture results were negative.
Conclusion: IAS does not affect perinatal outcomes in women undergoing 
exam-indicated cerclage. Routine amniotic fluid cultures were not useful 
in our cohort.

S-002
Role of Intra-amniotic Sludge at Ultrasound Indicated Cerclage. 
Maria Andrikopoulou†, Joy Vink∗, Syeda Sbaa†, Stephanie Purisch∗, 
Chia-Ling Nhan-Chang∗, Cynthia Gyamfi-Bannerman∗. Columbia 
University Irving Medical Center, New York, NY, United States.
Introduction: Intra‐amniotic sludge (IAS) has been recognized as a 
possible risk factor for adverse perinatal outcomes but the influence of IAS 
on women undergoing ultrasound-indicated cerclage remains unclear. The 
aim of the study is to determine whether IAS affects pregnancy outcomes 
in this cohort of women.
Methods: This is a retrospective cohort study of women with singleton 
gestations who underwent ultrasound indicated cerclage over a 3-year 
period, excluding those without outcome data. Exposure groups were 
defined by the presence or absence of IAS, defined as free‐floating 
echogenic material at the internal os prior to cerclage placement by 
review of transvaginal sonographic images. Primary outcome was preterm 

birth (PTB) <37 weeks. Secondary outcomes were PTB <34, <32 weeks 
and a perinatal composite including: fetal or neonatal death, seizures, 
respiratory distress syndrome (RDS), sepsis, intraventricular hemorrhage, 
periventricular leucomalacia, necrotizing enterocolitis, bronchopulmonary 
dysplasia. Primary and secondary outcomes were compared between 
groups using chi square and Student’s t-test or Wilcoxon as appropriate. 
We fit a logistic regression model to adjust for cofounders.
Results: Of 39 women with ultrasound indicated cerclage, 14 (36%) 
had IAS and 25 (64%) did not. PTB<37, <34 and <32 weeks was not 
significantly different between groups. The perinatal composite and other 
secondary outcomes were also similar between groups. RDS was more 
frequent in infants of women with no sludge before cerclage placement. 
Adjusting for clinically and statistically significant confounders including 
cervical length at time of cerclage, the primary outcome and perinatal 
composite were less common in the IAS group but not statistically 
significant (aOR 0.25, 95% CI 0.04,1.54, aOR 0.35 95% CI 0.06, 2.13 
respectively).
Conclusion: IAS does not seem to increase adverse perinatal outcomes in 
women who undergo ultrasound indicated cerclage. Further studies with 
larger patient cohorts are needed to corroborate these findings.

S-003
Biological Age Across Pregnancy is Associated with Gestational 
Age and Prenatal Stress. Eva E Lancaster†, Dana M Lapato†, Colleen 
Jackson-Cook∗, Jerome F Strauss III∗, Roxann Roberson-Nay∗, 
Timothy P York∗. Virginia Commonwealth University, Richmond, VA, 
United States.
Introduction: Globally, complications due to preterm birth remain the 
leading cause of death in children under 5 years of age, with survivors at 
an increased risk for significant disabilities. Reducing the preterm birth 
rate, along with addressing the racial disparity in preterm birth rates, 
is a pressing public health concern. However, risk for preterm birth is 
not easily assessed. Recent studies show that certain DNA methylation 
(DNAm) sites are highly predictive of chronological age (CA) and can 
be incorporated into a single measurement indexing biological age (BA). 
Associations between BA estimates and a large number of health outcomes 
have been reported. Given that maternal age is an established risk factor 
for preterm birth, differences in BA may further explain variation in risk 
liability. This study used repeated measures of DNAm from two cohorts 
of pregnant women to determine if BA estimates improved the prediction 
of gestational age at birth (GA) compared to maternal CA. Additional 
analyses quantified the degree in which longitudinal measures of maternal 
BA across pregnancy changed.
Methods: Genome-wide DNAm from two longitudinal studies of birth 
outcomes, including the racially-diverse Pregnancy, Race, Environment, 
Genes Study (PREG) sample (177 women with 646 total time points) 
and data obtained from the Global Alliance to Prevent Prematurity and 
Stillbirth repository (53 women with 149 total timepoints), was assayed 
using Illumina microarray technology. BA was estimated using the 
Horvath algorithm. The relationship between early and late pregnancy 
BA and GA was tested in each cohort separately using linear regression. 
The relationship between BA and a second risk factor for preterm birth, 
perceived stress during pregnancy, was also examined. Maternal CA was 
included as a covariate in the models. For longitudinal models, linear 
latent growth curves were used to characterize the trajectory of maternal 
BA, and parameters of the model were tested for associations with GA.
Results: Both the full PREG sample and the African American-only 
subset showed a significant relationship between the early pregnancy 
BA estimates and GA (p= 0.003 and 0.038). BA outperformed CA in 
predicting GA more than two-fold (Adjusted R-squared = 7.67% and 
3.57%). A nominally significant relationship between prenatal perceived 
stress scores and BA in early pregnancy was identified (p= 0.009). Both 
the rate of change of the BA trajectories (p < 0.001) and baseline terms 
(p= 0.003) were significantly associated with GA.
Conclusion: BA estimates from early pregnancy were associated with GA 
after adjusting for CA in an African American cohort. Early gestation BA 
also predicts GA better than CA alone. By identifying patients at higher 
risk for preterm birth early in pregnancy, the opportunity arises to pursue 
potential therapeutic interventions before birth.
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S-004
Multiomic Analysis of Human Myometrium Uncovers New 
Insights Into Regulatory Mechanisms of Labor and Uterine Atony. 
Jinghua Gu∗,1 Jacob Cardenas∗,1 Uthra Balaji∗,1 Emily Spurgen†,2 
Katherine Whitty†,2 Shannon Miller†,2 Megan Mohrman†,2 Ruth 
Word∗,3 Jack Alfred Stecher∗.2 1Baylor Scott & White Research 
Institute, Dallas, TX, United States; 2Baylor University Medical Center, 
Dallas, TX, United States; 3UT Southwestern Medical Center, Dallas, 
TX, United States.
Introduction: Human labor is a complicated biological process 
characterized by a localized inflammation of the female reproductive 
tract. Postpartum hemorrhage affects three to five percent of all births, 
and is the leading cause of maternal mortality worldwide. Uterine atony 
is responsible for 90% or more of cases of postpartum hemorrhage. 
Nevertheless, the molecular basis of labor in women and its associated 
complications remains largely unclear.
Methods: We collected myometrial tissue from three groups of women 
that underwent C-sections, including: (1) “healthy” group (n=9) without 
atony or hemorrhage; (2) “atonic” group (n=4) with > 1000 milliliter 
blood loss; (3) “atonic-labor” group (n=4) women who failed spontaneous 
labor with atony during C-section. RNA-Seq, miRNA-Seq, and DNA 
methylation assays were performed to delineate the global gene regulatory 
landscape associated with labor and uterine atony.
Results: Differential gene expression analysis comparing tonic-labor 
and atonic women identified 564 significantly differentially expressed 
genes (DEGs) that were highly enriched in inflammation and cytokine 
activities, including up-regulation of CXCL8 (9.75-fold, p=0.00076), IL6 
(7.78-fold, p=0.00012), and CXCL1 (3.44-fold, p=0.0045). To elucidate 
potential regulatory mechanisms controlling myometrial inflammatory 
response during labor, analysis of miRNA-Seq data identified 45 miRNAs 
with significant expression changes, over-represented by members from 
the miR-379 cluster and featured in immune responses. MiRNA-target 
analysis using TargetScan further confirmed putative binding of these 
miRNAs to differentially regulated cytokines. We also identified 71 
differentially methylated probes (DMPs) that resided in the promoter 
regions of the DEGs.Comparing atonic women with healthy women, 76 
DEGs were identified that were significantly enriched in cell membrane 
activities, underscoring immunoglobulin, ion channel, and transport genes. 
39 differentially expressed miRNAs and 14 DMPs surrounding the DEGs 
also were identified. Gene Set Enrichment Analysis (GSEA) suggested 
significant changes in T cell migration and circulating immunoglobulin 
activities.
Conclusion: In this multiomic study (integrating RNA, miRNA, and DNA 
methylation data), we compiled novel evidence regarding the regulatory 
mechanisms and epigenetic underpinnings of labor and uterine atony. Our 
findings provided important new information regarding parturition as a 
complicated inflammatory biological process that may be amplified by 
T cell migration, circulating immunoglobulins, and ion channel activity, 
leading to uterine atony.

S-005
Characterizing the Inflammatory Response to Cell-free Fetal DNA. 
Nazanin Yeganeh Kazemi†, Shari Sutor, Wendy Nevala, Elizabeth 
Enninga∗, Svetomir Markovic∗. Mayo Clinic, Rochester, MN, United 
States.
Introduction: Cell-free fetal DNA (cffDNA) is shed from fetal tissues 
and enters maternal circulation throughout gestation. Levels of cffDNA 
are abnormally elevated in preterm labor. Since cffDNA levels peak just 
before labor, it has been proposed that cffDNA can promote inflammatory 
cytokine release in the uterine compartment leading to recruitment of 
immune cells which amplify the cytokine response and promote uterine 
contractions. Three major pathways are responsible for the inflammatory 
response to intracellular DNA: TLR9, cGAS/STING and AIM2. We 
hypothesize that cffDNA is recognized by the cGAS/STING pathway in 
maternal monocytes leading to the release of pro-inflammatory cytokines.
Methods: Cytotrophoblasts (CTBs) were isolated from term placentas 
(N=20) and cultured to collect cffDNA from supernatants. Maternal blood 
was obtained at 38 weeks’ gestation (N=95). Monocytes or monocyte-
depleted peripheral blood mononuclear cells (PBMCs) were stimulated 

with cffDNA overnight and cytokine levels were measured by ELISA. 
Supernatants from monocytes stimulated with cffDNA were cultured with 
matched-donor PBMCs overnight. ELISA was used to measure IFN-γ 
and Granzyme B concentrations. Flow cytometry was used to identify 
cells secreting IFN-γ and Granzyme B. IL-1β and CXCL10 neutralizing 
antibodies were used to inhibit the PBMC response following stimulation 
with DNA-activated monocyte supernatants. Two-sided t-tests were used 
for statistical analysis.
Results: We observed a 200-fold change in the release of IL-1β and a 60-
fold change in the secretion of CXCL10 by monocytes following cffDNA 
stimulation. The cytokine profile that we observe is characteristic of the 
cGAS/STING pathway of DNA detection. Monocyte-depleted PBMCs 
release IL-1β and CXCL10 at levels similar to unstimulated monocytes. 
The cffDNA-activated monocyte supernatant, including secreted factors 
such as IL-1β and CXCL10, induces a 30 fold increase in secretion of 
IFN-γ and Granzyme B by PBMCs from the same donor. Furthermore, 
neutralizing antibodies targeting IL-1β and CXCL10 decrease the release 
of IFN-γ and Granzyme B by 80%.
Conclusion: Our data demonstrate that maternal monocytes are necessary 
and sufficient for eliciting an inflammatory response to cffDNA. Our data 
indicate that the cGAS/STING pathway is responsible for the detection 
of cffDNA in humans. The robust inflammatory response that we have 
characterized to cffDNA and previous studies demonstrating that levels of 
this mediator are elevated in preterm labor suggest that it may be a feasible 
marker for diagnosis of preterm labor and a potential target to inhibit 
the inflammatory cascade characteristic of this common complication.

S-006
MicroRNA Signatures in Idiopathic Spontaneous Birth. Heather 
Brockway, Louis Muglia, Helen Jones∗. Cincinnati Childrens Hospital 
Medical Center, Cincinnati, OH, United States.
Introduction: Preterm birth (PTB), birth before 37 weeks gestation, 
is a global public health concern and the leading cause of death for 
children under 5 years of age. 70% of these births are categorized as 
idiopathic spontaneous (isPTB). The underlying molecular mechanisms 
of isPTB remain unclear. However, histological studies have identified 
morphological abnormalities, specifically advanced villous maturation 
(AVM) in some placentas from isPTB pregnancies. This suggests a 
disconnect in the co-maturation of the fetal-placental unit which likely 
impacts birth timing. The aim of this project is to detect molecular 
signatures of placentas from isPTB and identify mechanisms that 
accelerate placental maturation.
Methods: We identified placental villous samples from isPTB (excluding 
chorioamnionitis) 30-36 weeks; acute histological chorioamnionitis 
(AHC) 29-34 weeks age as gestational age controls, and normal 
term samples (TB) 38-42 weeks. Non-coding RNA sequencing data 
was generated, transcript expression levels were normalized and 
log transformed. Differential expression was analyzed using general 
linear regression modeling (glm), accounting for birth type and fetal 
sex in limma within edgeR (Robinson et al, 2010). In silico functional 
enrichment analyses were conducted for the microRNAs using mirNet 
(Fan et al, 2016).
Results: Our non-coding transcript analyses identified an AHC 
molecular signature consisting of 36 microRNAs with a 2-fold or greater 
upregulation in AHC samples compared to isPTB and TB (Bonferroni 
adjusted p<0.05). 27 of these microRNAs belonged to the C14MC cluster 
located at 14q32. There is no significant difference in expression of these 
microRNAs between isPTB and TB samples. In silico analyses indicate 
two specific candidate microRNAs, miR154 and miR145, target 301 genes 
in key signaling pathways involved with placental growth and function 
including: p53, TGF-beta, WNT, MAPK, and Insulin (p-values <0.05).
Conclusion: These data indicate upregulation of specific microRNAs in 
the C14MC cluster, located in the DLK-DIOS3 locus at 14q32. Previous 
studies show that microdeletions and epimutations in both human and 
mouse at this locus are associated with aberrant placental morphologies 
including AVM, fetal lethality, and placental insufficiency. Our study 
reveals these microRNAs and their associated gene targets are likely key 
regulators of placental maturation, specifically villous maturation acting 
through trophoblast proliferation and differentiation.
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S-007
Is There a Threshold of Inflammation Needed to Trigger Preterm 
Labor? M Cappelletti†,1 P Presicce†,1 F Ma†,1 P Senthamaraikannan†,2 
L Miller∗,3 M Pellegrini∗,4 A Jobe∗,2 S Divanovic∗,2 SS Way∗,2 C 
Chougnet∗,2 S Kallapur∗.1 1UCLA, Los Angeles, CA, United States; 
2Cincinnati Children’s Hospital Research Foundation, Cincinnati, 
OH, United States; 3UCD, Davis, CA, United States; 4University of 
California Los Angeles, Los Angeles, CA, United States.
Introduction: Intrauterine infection/inflammation (IUI) is a major 
contributor to preterm labor (PTL). However, IUI does not invariably 
cause PTL. We hypothesized that quantitative and qualitative differences 
in immune response exist in subjects with or without PTL. To define the 
triggers for PTL, we developed Rhesus macaque models of IUI with or 
without infection.
Methods: Groups of Rhesus macaques (Macaca mulatta) were delivered 
at ~135d gestational age (80-85% term gestation): 1. Intraamniotic (IA) 
saline (controls, n=15); 2. IA injection of lipopolysaccharide (LPS; E. 
coli O55:B5 Sigma, 1mg) (n=7); 3. IA live E. coli (106CFU) (n=13). 
A subgroup of IA E. coli animals were given antibiotics (Abx) (n=8) 
to understand the residual effects after elimination of live pathogen. 
Fetuses were delivered surgically 48h-72h after injections if not delivered 
vaginally and PTL was diagnosed with cervical changes. Amniotic fluid 
(AF) was collected for assessments of inflammation. RNASeq analysis 
was performed on Chorio-amnion decidua (CAD) tissues.
Results: PTL frequency was 0/15 in controls, 0/7 in LPS, 5/5 in E. 
coli without Abx and 5/8 in E. coli animals+ Abx. AF PGE2 level was 
significantly higher in E. coli compared to LPS animals (Fig. 1). RNASeq 
analysis revealed upregulation of specific pathways in the E. coli group 
compared to the LPS group (Fig. 2). Additionally, comparison within IA 
E. coli animals with and without PTL showed significant increase in gene 
expression associated with inflammatory responses, specifically NF-κB 
signaling, IL-6 production and type I Interferon response.
Conclusion: Induction of PTL was correlated with both quantitative and 
qualitative changes in the intensity of the immune response to IUI. These 
IUI macaque models with or without PTL offer unique opportunities 
to unravel the IUI-specific pathways responsible for induction of PTL.

S-008
The Effects of Connexin 43 S-nitrosation on Myometrial 
Quiescence. Scott D Barnett†,1 Hazik Asif,1 Coral Gramelspacher,2 
Jennifer Burnham,2 Irene Richardson,2 Veronica Arinze,2 Iain L.O. 
Buxton∗.1 1University of Nevada, Reno School of Medicine, Reno, NV, 
United States; 2University of Nevada, Reno, Reno, NV, United States.
Introduction: 15 million preterm births occur annually worldwide. 
Preterm infants that survive are at risk for learning disabilities, cerebral 
palsy, respiratory maladies, among other complications. We have 
identified a novel pathway in the myometrium in which relaxation to nitric 
oxide (NO) is independent of cGMP accumulation. NO relaxes human 
myometrium via S-nitrosation, a posttranslational modification in which 
NO modifies a cysteine thiol, forming an S-nitrosothiol (SNO). Connexin 
43 (Cx43) is a membrane channel that when phosphorylated (pS368) 
contributes to smooth muscle relaxation via Ca2+ efflux. As a gap junction 
(two hemi-channels coupling adjacent cells), Cx43 couples myocytes, 
allowing coordinated contraction. We hypothesize that phosphorylation of 
Cx43 at S368 will quiesce uterine smooth muscle, and that S-nitrosation 
of Cx43 (SNO-C271) will promote the phosphorylated state.
Methods: Term human myometrial tissue strips (upper aspect of the 
uterine incision) were collected and isometrically stretched in an organ 
bath maintained at 37°C and in balanced oxygen. Tissues were oxytocin 
(OT) stimulated (8nM) then subjected to either 18β-glycyrrhetinic acid 
(100 µM) for 30 minutes, or NO (GSNO, 100µM). Tissues were snap 
frozen at either peak of OT-induced contraction, or at maximal relaxation 
after application of GSNO and the ratio of pS368:S368 determined. Total 
protein lysates (MAPK with 2% SDS) were run on a western blot and the 
ratio of pS368-Cx43 to total Cx43 and pregnancy state Cx43 expression 
were compared.
Results: Compared to oxytocin stimulation, NO-induced relaxation of 
human myometrium resulted in a 2.1-fold (n=4) increase in the Cx43-
pS368:S368 ratio. Correspondingly, the application of 18β-glycyrrhetinic 
acid (100µM), an agent known to promote Cx43 phosphorylation (S368), 
results in a 51.6% (± 5.5) decreases in the ‘peak force of contraction’ in 
human myometrium. Total Cx43 protein expression remains elevated 
but not variable in most states of pregnancy (PTNL n=6, TNL n=14, TL 
n=14); however, it is downregulated in preterm laboring myometrium 
(PTL n=6) to levels on par with non-pregnant tissue (NP, n=14), indicating 
a dysregulation of Cx43 expression in PTL myometrium.
Conclusion: S-nitrosation is an important mediator of myometrial 
contraction dynamics. Little is known about the functional relevance 
of S-nitrosations, and here we seek to understand how S-nitrosation 
affects the activity of contractile-associated proteins (CAPs). These data, 
combined with our previous findings describing the effects of S-nitrosation 
on ATP-ase activity, potassium handling, and MLCK activity, further 
amplify the importance of protein S-nitrosation as a non-canonical 
mechanism to promote uterine relaxation during pregnancy, and highlight 
its therapeutic potential.



292A Reproductive Sciences Vol. 27, Supplement 1, March  2020 Scientifi c Abstracts

S-009
Gardnerella Vaginialis is Associated with Increased Tryptophan 
Metabolism in the Cervicovaginal Space: A Potential Role 
for Microbial Metabolites in Spontaneous Preterm Birth. 
Kristin D Gerson†, Clare McCarthy, Heather H Burris, Michal A 
Elovitz∗. University of Pennsylvania Perelman School of Medicine, 
Philadelphia, PA, United States.
Introduction: Non-optimal cervicovaginal (CV) microbiota, including 
Gardnerella vaginalis (GV), are associated with spontaneous preterm birth 
(sPTB). Lactobacillus crispatus (LC) constitutes a component of a healthy 
CV ecosystem and has been shown to mitigate sPTB risk associated with 
non-optimal microbiota. We recently determined that metabolomic output 
diff ers among black women with non-optimal microbiota who have sPTB, 
noting an increase in tryptophan (Trp) metabolites. This study sought to 
determine associations between relative abundances of select microbial 
species and Trp metabolites with birth outcome.
Methods: This is a nested case-control study of 40 black women. CV 
microbiota was characterized by 16S rRNA gene sequencing and classifi ed 
into community state types (CSTs) from swabs at 20-24 weeks. Four 
groups (n=10/group) were compared: 1) women in CST IV, a non-optimal 
community characterized by anaerobes such as GV, who delivered at 
term; 2) women in CST IV who had sPTB; 3) women in CST I, a healthy 
ecosystem dominated by LC, who delivered at term; and 4) women in CST 
IV who had sPTB. We dichotomized GV and LC relative abundances at 
the median into high and low groups. Metabolomic analyses generated 
relative abundances of Trp metabolites, kynurenate (KY) and tryptamine 
(TY). Kruskal-Wallis tests and Wilcoxon rank-sum tests were used to 
establish signifi cance (p<0.05).
Results: Trp metabolite detection diff ers by GV abundance and birth 
outcome as shown in Table 1. Among women with high GV, median KY 
is higher in those with sPTB, while lowest levels of KY are noted among 
women with low GV regardless of birth outcome (p=0.035). TY is highest 
among women with high GV and term birth (p<0.001). Among women 
with sPTB, KY and TY are greater in those with high GV (p=0.015 and 
p=0.007, respectively). As shown in Table 2, KY and TY are higher 
among women with low vs high LC (p=0.048 and p=0.007, respectively).
Conclusion: Relative GV and LC abundances are associated with 
diff erential Trp metabolism and birth outcome. KY and TY have been 
implicated in the regulation of epithelial and mucosal barrier integrity in 
other biologic systems, suggesting that these microbial metabolites may 
play a similar role in the CV space. Incorporation of relative bacterial 
and microbial metabolite abundances into future studies examining host-
microbe interactions in sPTB is warranted. R01NR01478 (ME) 

S-010
Vaginal Administration of Lipopolysaccharide Can Cause Clinical 
Preterm Birth in the Mouse. Hasumi Tomita†, Masatoshi Saito∗, 
Kenji Tsuiji∗, Nobuo Yaegashi∗. Tohoku University Graduate School of 
Medicine, Sendai, Japan.
Introduction: Preterm birth (PTB) is one of the most common and global 
perinatal problems. Numerous studies have indicated that intrauterine 
infection and/or infl ammation is the main cause of PTB. An ascending 
infection from the vagina to the uterus is considered the most typical 
route of uterine infl ammation causing PTB, but there are few reports 
about animal models of ascending infl ammation causing PTB. Here, we 
report about a mouse model causing PTB by vaginal infl ammation in a 
high accuracy.
Methods: On embryonic day 14.5, mice were received an vaginal 
administration of 500μg lipopolysaccharide (LPS) or control PBS each in 
a volume of 100μL using 200μL pipette tip. Mice were serially observed 
following LPS administration to check for the delivery time and signs of 
morbidity. We examined histological infl ammation in the tissues of mice 
using HE staining and immunostaining. We also analyzed cytokine levels 
(IL-1β, IL-6, TNF-α) in the serum of mice by multiplex immunoassay 
system, and compared PTB mice with control mice statistically. 
Results: 47% of all vaginal LPS administrated mice (n=7 in 15) caused 
PTB within 24hours after administration, and no maternal morbidity or 
mortality was observed. No control mouse (n=0 in 15) delivered within 
24hours after administration. Histological infl ammation were observed 
in the placenta and the uterus of PTB mice, but not observed in the other 
tissues and fetuses. IL-1β and IL-6 in the serum of PTB mice at 12 hours 
after LPS administration were signifi cantly increased compared with 
control mice (p<0.001). On the other hand, there was no signifi cant 
diff erence between the serum TNF-α levels of PTB mice and those of 
control mice.
Conclusion: Our PTB model mice may reproduce clinical symptoms 
of PTB because they show only local intrauterine infl ammation without 
systemic infl ammation. And more, our protocol is less invasive than 
previous PTB models because our protocol doesn’t require any laparotomy 
or puncture. There is a possibility of the serum IL-1β and IL-6 levels being 
useful for prediction of intrauterine infl ammation.

S-011
Macrophage Morphology in Progesterone Regulation of Cervix 
Ripening at Term and with Preterm Birth. Steven M. Yellon∗, 
Olivia G Beck, Michael A Kirby. Loma Linda University, Loma Linda, 
CA, United States.
Introduction: Prepartum cervix ripening occurs well-before labor when 
progesterone (P4) is near peak in circulation in mammals. Morphological 
features in the transition from a soft to ripe cervix include degradation 
of cross-linked extracellular collagen, reduced density of cell nuclei, 
and increased density of resident macrophages (Mφs)PMID28395330. 
These biomarkers of infl ammation are induced by P4 receptor (PR) 
antagonist treatment or blocked by PR agonists to regulate ripening 
and birthPMID27233754. Phenotypic Mφ infl ammatory or anti-infl ammatory 
activities in vitro are indicated by cell shape, round (rM) or elongated 
(eM), respectivelyPMID24101477. Whether Mφ morphology is informative of 
infl ammation during cervix remodeling is not known. The present study 
tested the hypothesis that PR modulators regulate Mφ shape to enhance 
or suppress infl ammatory drive of cervix ripening.
Methods: Sections derived from a previous study in which pregnant CD1 
mice received on day 16 of pregnancy the PR antagonist RU486 or were 
ovariectomized (Ovx) to induce preterm birth. Other Ovx mice were given 
the PR agonist R5020 to block preterm birth. Vehicle and sham-operated 
mice served as controls. The cervix was obtained prepartum, 6h after 
treatment (pregnancy day 16.5). The shape and density of F4/80-stained 
Mφs were evaluated in the stroma of ectocervix, endocervix, and transition 
subregion before uterus.
Results: Mφs in the cervix increased prepartum. The density of all Mφ 
subtypes, rM, eM, and a novel polymorphic subgroup (pM), increased 
in stroma of vehicle controls by day 18 compared to days 15 or 16.5 of 
pregnancy, i.e., 1 vs 4 or 2.5 days before birth. eM and rM Mφs were, 
respectively, 3- or 2-fold more prevalent than pM cells. By 6h after RU486, 
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all Mφ subtypes increased vs vehicle controls (1 day before preterm birth 
on day 17), a density equal to that on day 18, 1 day before term birth. 
Within 6h of Ovx only rM numbers increased (>3-fold). R5020 blocked 
these effects and further reduced rM by day 18 vs Sham controls.
Conclusion: Similar increased presence of all Mφ shape subtypes in 
the prepartum cervix stroma of vehicle controls and earlier after RU486 
suggests a balance of phenotypic pro- and anti-inflammatory activities 
remodel the cervix stroma before term and in this model of preterm birth. 
By contrast, Ovx-induced P4 withdrawal and PR agonist suppression of 
both remodeling and preterm birth may be mediated by the rM subtype as 
a sentinel of local phenotypic inflammatory activity. These models add to 
the possibility that biomarkers for Mφ polarization and prepartum cervix 
remodeling may signify a trajectory of inflammatory activities to diagnose 
risk and to test hypotheses for innovative local immunotherapeutic 
approaches to block or promote inflammatory-mediated ripening before 
or at term.

S-012
α-Lipoic Acid Blocks the GM-CSF Induced Protease/Anti-protease 
Spectrum Associated with Fetal Membrane(FM) Weakening 
In-vitro; Comparison with This Spectrum in the Weak Zone of 
Naturally Delivered FM. R Moore, R Katri∗, D Kumar∗, B Mercer∗, 
J Moore∗. Case Western Reserve University, Cleveland, OH, United 
States.
Introduction: We use an in-vitro human fetal membrane (FM) explant 
based model system to study the human fetal membrane weakening 
pathway which is a prerequisite for FM rupture. In this model both TNFα, 
modeling inflammation/infection, and thrombin, modeling decidual 
bleeding/abruption (the leading associations with PPROM), cause dose 
dependent FM weakening and concomitant tissue changes that mimic the 
natural weak zone seen in fresh FM at term. The choriodecidua (CD), 
rather than amnion, is the primary target for both TNFα and thrombin 
induced weakening in this model. Also, GM-CSF is a critical intermediate 
in the FM weakening pathway, its induction being both necessary and 
sufficient for TNFα and for thrombin induced FM weakening. We have also 
shown that α-lipoic acid (LA) blocks both TNFα and thrombin induced 
FM weakening, as well as that by GM-CSF. Recently, we have shown that 
LA concomitantly blocks GM-CSF induction of MMPs 2, 9 and 10 and 
GM-CSF inhibition of TIMPs 1-3 in this system. In this current study we 
show that LA blocks additional GM-CSF induced proteases and reduced 
anti-proteases. Furthermore, we show that the entire examined spectrum 
of GM-CSF induced biochemical changes mimic that seen in the naturally 
delivered FM weak zone.
Methods: Full thickness FM fragments from term uncomplicated repeat 
CS deliveries were mounted in 2.5cm Transwell inserts and cultured 
with/without LA(100uM) +/- GM-CSF(200ng/ml)/24-48h. In other 
experiments, FM fragments from the weak zone and other non-weak zone 
regions of the FM were cultured as above in medium alone for 24h. Post 
culture, the fragments were strength tested and the media analyzed by 
multiplex ELISA for proteases(P) and anti-proteases(AP).
Results: GM-CSF induces FM weakening (Rupture strength 15.8+0.9 vs 
7.1+ 0.6 Newtons; p<0.001). It also increases Proteases, and decreases 
Anti-proteases: Fold changes: Proteases - Cathepsin S (5.5), Proteinase 
3 (2.75) Elastase 2 (1.75) & Anti-proteases - Thrombospondin 1 (0.62), 
HE4 (0.22), NGAL (0.28), PAI-1 (0.51). LA inhibited the GM-CSF 
induced FM weakening, and also the changes in P and AP. In separate 
experiments, weaker regions of fresh FM showed comparable P and AP 
changes relative to stronger regions.
Conclusion: LA effectively blocks GM-CSF induced human FM 
weakening, and associated GM-CSF induced increases in proteases, and 
decreases in anti-proteases. The GM-CSF induced spectrum of protease/
anti-protease changes is also seen in the FM weak zone partially validating 
the model system as reflecting normal in-vivo FM weakening. In concert 
with the GM-CSF induced changes in MMPs & TIMPs that we have 
previously reported, these A and AP changes presumably facilitate FM 
weakening and rupture. Because LA blocks all of these GM-CSF effects, 
we speculate that LA may be a useful pharmacological agent to prevent 
pPROM.

S-013
Replicated Umbilical Cord Blood DNA Methylation Loci 
Associated with Gestational Age at Birth. Timothy P York∗,1 Shawn 
J Latendresse,2 Colleen Jackson-Cook,1 Dana M Lapato,1 Moyer Sara,1 
Wolen R Aaron,3 Roxann Roberson-Nay,1 Elizabeth K Do,1 Susan K 
Murphy,4 Catherine Hoyo,5 Bernard F Fuemmeler,1 Jerome F Strauss 
III.1 1Virginia Commonwealth University, Richmond, VA, United States; 
2Baylor University, Waco, TX, United States; 3University of Tennessee 
Health Science Center, Memphis, TN, United States; 4Duke University 
Medical Center, Richmond, VA, United States; 5North Carolina State 
University, Richmond, VA, United States.
Introduction: DNA methylation (DNAm) is highly sensitive to in utero 
perturbations and has an established role in both early development and 
regulation of gene expression. The fetal genetic component has been 
shown to contribute significantly to timing of birth, yet little is known 
about the identity and behavior of individual genes. The aim of this study 
was to test whether genome-wide DNAm levels in umbilical cord blood 
were associated with gestational age at birth (GA). DNAm findings 
were validated in an independent sample. Evidence for gene expression 
regulation was evaluated for cis gene relationships in specimens with 
multi-omic data.
Methods: Genome-wide DNAm in umbilical cord blood was measured 
using the Illumina Infinium Human Methylation 450K BeadChip in 
both the Pregnancy, Race, Environment, Genes (PREG - Virginia 
Commonwealth University) and Newborn Epigenetic STudy (NEST - 
Duke University) cohorts. Cohorts did not differ in mean levels of maternal 
age at birth, self-identified race or sex of the newborn. Consistency of 
differentially methylated positions (DMPs) across the two cohorts was 
assessed in multiple ways; the degree of overlap in cohorts was non-
random by simulation study, concordant in both direction of change and 
size of effects.
Results: Genome-wide DNAm was associated with GA for 2,372 CpG 
probes (5% false discovery rate). Significant probes mapped to 1,640 
genes and an association with nearby gene expression measures obtained 
by the Affymetrix HG-133A microarray was found for 11 genes. DMPs 
were enriched for actively transcribed and enhancer chromatin states, 
were predominately located outside of CpG islands, and mapped to 
genes enriched for inflammation and innate immunity ontologies. The 
mean DMP R-squared estimates for PREG and NEST were 9.5 and 7.4, 
respectively, suggesting a biologically significant amount of variance 
explained by most DMPs. In both PREG and NEST, the first principal 
component derived from these probes explained approximately one-half 
(58.1% and 47.8%, respectively) of the variation in GA.
Conclusion: These results implicate variation in DNAm as an important 
regulatory mechanism contributing to inter-individual differences in 
GA. In particular, the pathways influenced by DNAm are consistent 
with the well accepted hypothesis of pathogen detection and response 
by the immune system eliciting premature labor as a consequence of 
unscheduled inflammation.

S-014
Combination Viral Infection and Bacterial LPS Dampens Human 
Fetal Membrane Antiviral Responses. Julie A Potter,1 Mancy Tong,1 
Gil Mor,2 Vikki M Abrahams∗.1 1Yale University, New Haven, CT, 
United States; 2Wayne State University, Detroit, MI, United States.
Introduction: The maternal-fetal interface possesses innate immune 
strategies to protect against infections, however, these immune responses 
can create an inflammatory milieu triggering prematurity. Clinical studies 
suggest that preterm birth may arise from a mixture of microbes; and a role 
for viruses is becoming increasingly recognized. Indeed, a combination 
of bacterial and viral triggers may exacerbate placental inflammation, 
predisposing models to preterm birth, and a role for type I interferons 
(IFNs) has been proposed for the modulated response. We previously 
reported that a herpes viral infection of human fetal membranes (FMs) 
in vitro and mouse FMs in vivo sensitized the tissue to low dose bacterial 
LPS leading to augmented inflammation. The objective of this study was 
to examine FM production of type I IFNs and antiviral IFN-stimulated 
genes (ISGs) in the context of this polymicrobial model.
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Methods: Human FMs (n=6) collected from normal term deliveries 
without labor were treated for 24hr with or without LPS (100ng/ml) 
following prior exposure to either media or the herpes virus, MHV-68 
(3x106/ml PFU). Pregnant C57BL/6 mice were injected ip on E8.5 with 
PBS or MHV-68 (1x106 PFU), and then on E15.5 with PBS or LPS 
(20μg/kg). After 6hrs mice were sacrificed and FMs pooled. FM RNA 
was analyzed by qRT-PCR for type I IFNs, ISGs, upstream signaling and 
MHV-68 open reading frames (ORFs).
Results: LPS upregulated human FM expression of IFNB by 4.3±1.1 
fold and the ISGs: OAS by32.0±6.2 fold; MxA by 49.9±7.5 fold; and 
APOBEG3G by 2.3±0.5 fold compared to the untreated control (p<0.05). 
MHV-68 infection alone upregulated FM expression of IFNA by 9.1±2.9 
fold and IFNB by 9.2±3.1 fold (p<0.05), but had no effect on the ISGs. 
Combination LPS and MHV-68 inhibited the induction of IFNA by 
70.2±15.3% and IFNB by 70.0±19.3% when compared to MHV-68 
alone; and inhibited the ability of LPS to upregulate OAS by 66.8±10.5%; 
MxA by 72.7±11.3%; and APOBEC3G by 34.5±18.3% (p<0.05). These 
findings were similar in the mouse: combination LPS-and MHV-68 
reduced the ability of LPS to upregulate FM Ifnb by 54.4±6.5%, and 
Mxa by 48.9 ±5.2% (p<0.05). Examining the upstream mediators of the 
IFN response, LPS alone increased human FM TBK1 by 2.1±0.2 fold and 
IRF7 by 1.8±0.3 fold; and combination MHV-68 and LPS reduced this 
by 29.2±12.1% and 33.7±9.9%, respectively (p<0.05). This again was 
similar in the mouse: combination LPS and MHV-68 reduced the ability 
of LPS to upregulate FM Irf7 by 40.3±3.3% (p<0.05). MHV-68 infection 
of human FMs was associated with elevated expression of ORF45 which 
targets IRF-7 by 1541.0±392.4 fold.
Conclusion: These studies suggest that combination herpes virus and 
LPS inhibits the ability of LPS to induce FM production of type I IFNs 
and ISGs by blocking IRF-7 activation through ORF45, thus preventing 
protective antiviral responses.

S-015
Uterine Stimulation Index: A Promising Technique for 
Personalized Use of Oxytocin. Ponnila S Marinescu†,1 Roger C 
Young,2 David A Adair,3 Braxton Hern,3 Evelina Galas,3 Eva K 
Pressman,1 Neil S Seligman∗.1 1University of Rochester, Rochester, 
NY, United States; 2PreTel, Inc., Chattanooga, TN, United States; 
3University of Tennessee College of Medicine, Chattanooga, TN, 
United States.
Introduction: We identified novel uterine electromyography (uEMG) 
signals named uterine oscillatory signals (uOS); uOS are intermittently 
expressed between contractions and are characterized by regular periods 
and amplitudes. Frequency and duration of uOS are longer during oxytocin 
exposure and may be an indicator of the degree of uterine stimulation. 
Distribution and duration of uOS can be combined to calculate a “uterine 
stimulation index” (uSI). Our objective is to evaluate the relationship 
between uSI and oxytocin dosing.
Methods: 4 term subjects receiving oxytocin were studied at a single 
academic center. Oxytocin doses were increased by 2 mU/min every 20 
min per institutional protocol. 6-channel uEMG recordings were acquired 
using directional sensors. Presence of uOS was assessed by computer for 
each channel. uSI was calculated as the fraction of time uOS was observed 
within a 10-min moving window, averaged over all channels. If all 6 
channels expressed uOS continuously throughout the window, the uSI 
would be maximal at 1; if no channel displayed any uOS, uSI would be 0.
Results: All subjects showed cervical change after initiation of oxytocin, 
with doses ranging from 4-12 mU/min. When observed, peak uSI values 
occurred following a rise in uSI and successively increased to a max of 
0.48. Following each peak, uSI decreased; however, mean inter-peak uSI 
successively increased (Figure). Peak uSI at each dose of oxytocin per 
patient are reported (Table). uSI did not exceed 0.15 at oxytocin doses 
< 6mU/min. Oxytocin > 6mU/min was required to achieve uSI values 
above 0.2.
Conclusion: Transient rises in uSI, observed with each incremental 
increase in oxytocin dose, suggest that uSI reflects the degree of uterine 
stimulation by oxytocin. uSI may offer a personalized approach to oxytocin 

titration rather than reliance on generic protocols using contraction 
frequency and/or cervical change. This tool has the potential to optimize 
oxytocin efficiency and shorten the duration of time to delivery.

S-016
Infection and Pregnancy Alter the Murine Transcriptome in an 
Organ-specific Manner. Kenichiro Motomura†,1 Roberto Romero,2 
Adi L Tarca,1 Marcia Arenas-Hernandez†,1 Gaurav Bhatti†,1 Rebecca 
Slutsky†,3 Chaur-Dong Hsu,1 Nardhy Gomez-Lopez∗.1 1Wayne State 
University SOM, Detroit, MI, United States; 2Perinatology Research 
Branch, NICHD, Detroit, MI, United States; 3Perinatology Research 
Branch, Detroit, MI, United States.
Introduction: Infection is the greatest killer in human history. In 
particular, pregnant women are more susceptible to infection than non-
pregnant women, a phenomenon that is also observed in rabbits and 
rodents (Shwartzman reaction). However, the reasons for this increased 
susceptibility to microbial products remain unknown. Herein, using 
systems biology approaches, we have gained new immunological insights 
regarding how pregnancy modulates response to infection.
Methods: Pregnant and non-pregnant C57BL/6 mice were injected with 
an endotoxin (15 µg) or saline on 16.5 days post coitum (n = 10 each). The 
brain, lung, liver, adrenal glands, kidney, uterus, and cervix were collected 
12 hrs after injection. Total RNA was extracted and the transcriptome 
was explored using a microarray (Illumina MouseWG-6 v2.0 Expression 
BeadChip). Principal component analysis (PCA) was used to visualize 
the transcriptomes. Differential gene expression (DEG) between groups 
was assessed using linear models that included interaction terms to 
determine whether the effect of infection differed due to pregnancy status. 
The significance of the effects were inferred based on moderated t-tests, 
false discovery-adjusted p-values <0.1, and a minimum fold change of 
1.5. Pathway analysis was conducted to interpret the differential gene 
expression findings.
Results: 1) For all tissues, except brain, the transcriptomes were well 
segregated by both pregnancy status and infection. 2) The primary source 
of variability in the transcriptomes of the uterus and cervix was pregnancy 
status, while for the lung, liver, kidney and adrenal glands, it was infection. 
3) DEG analysis showed that in pregnant animals, infection induces the 
differential expression of 939 genes (525 upregulated, 414 downregulated) 
in the cervix and 557 genes (312 upregulated, 245 downregulated) in the 
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uterus. 4) Changes in the transcriptome with infection in pregnant animals 
were significantly different from those in non-pregnant animals, especially 
in the cervix (595 DEGs), liver (394 DEGs), kidney (239 DEGs), and 
uterus (196 DEGs), and to the least extent in brain (55 DEGs). 5) Pathway 
analysis showed that upon infection most of the differentially expressed 
genes in the uterus and cervix are involved in chemokine signaling 
pathways and cytokine-cytokine receptor interactions.
Conclusion: Infection alters the murine transcriptome in a pregnancy- and 
organ-specific manner. In the uterus and cervix, the primary source of 
variability was pregnancy status, whereas for the lung, liver, kidney and 
adrenal glands, it was infection. These findings provide immunological 
insights on how pregnancy changes local host responses against infection.

S-017
Targeting Chemokine Response by Broad-Spectrum Chemokine 
Inhibitor Prevents Trans-endothelial Migration of Primary Human 
Leukocytes. Adam J Boros-Rausch†,1,2 Caroline E Dunk,2 Anna 
Dorogin,2 Kristina Adams Waldorf,3 Oksana P Shynlova∗,2,1,4 Stephen 
J Lye∗.2,1,4 1The University of Toronto, Department of Physiology, 
Toronto, ON, Canada; 2The Lunenfeld-Tanenbaum Research Institute, 
Mount Sinai Hospital, Toronto, ON, Canada; 3The University of 
Washington, Department of Obstetrics & Gynecology, Washington, WA, 
United States; 4The University of Toronto, Department of Obstetrics & 
Gynecology, Toronto, ON, Canada.
Introduction: Our early studies showed that maternal peripheral 
leukocytes (mPLs) infiltrate the uterus before term and preterm labor 
and influence the initiation of uterine contractions. We also reported that 
the prophylactic administration of a broad‐spectrum chemokine inhibitor 
(BSCI) prevents preterm labor in a nonhuman primate model. We now 
hypothesize that BSCI prevents labor and inflammation in uterine smooth 
muscle (myometrium) and decidua, by inhibiting trans-migration of mPLs 
though the uterine endothelium.
Methods: Myometrial biopsies and decidua samples were collected 
from the elective cesarean section (term not in labor, TNL, N=5-6) or 
emergency caesarian section (term labor, TL, N=5-7) following informed 
consent. Primary cells were isolated by enzymatic digestion to generate 
myometrial (MCM) and decidual conditioned media (DCM). Human 
uterine microvascular endothelial cells (UtMVEC) were plated inside 
3-μm and 8-μm inserts. Primary mPLs (neutrophils, monocytes, and 
lymphocytes) were isolated from peripheral blood of pregnant women 
(16-18 gestational weeks), labeled with calcein-AM, loaded into cell-
coated inserts, and allowed to transmigrate towards DCM/MCM for 1 
-16h. In the separate set of experiments, isolated mPLs and the UtMVEC 
monolayers were pre-incubated with BSCI (FX125L, 400nM) for 2h prior 
to trans-endothelial migration (TEM) assay.
Results: 1) Primary mPLs showed significantly enhanced TEM through 
UtMVEC primed by DCM and MCM as compared to the negative 
control (serum-free media). 2) In TEM assays TL MCM and TL DCM 
significantly increased trans-migration of primary human neutrophils, 
monocytes, and lymphocyte as compared to CM from TNL samples, with 
TL CM causing 1.5-3.2 times greater response compared to TNL CM. 
3) Incubation of mPLs and UtMVEC with FX125L inhibited TEM of 
neutrophil, monocyte, and lymphocyte in response to TL DCM by 67%, 
64% and, 55% respectively, and inhibited TEM in response to TL MCM 
by 70%, 52%, and 88% respectively.
Conclusion: Uterine tissues enhance the inflammatory infiltration of mPLs 
during TL. Inhibition of human leukocyte trans-migratory potential by 
BSCI (FX125L) could be used to prevent uterine inflammation, prolong 
gestation, and prevent PTL in women.

S-018
Gardnerella Vaginalis, but not Lactobacillus Crispatus, Disrupts 
Cervical and Vaginal Epithelial Cell Function: Elucidating 
Cervicovaginal Host-microbiome Interactions. Lauren Anton, Yusra 
Gimie, Amy Brown, Kristin Gerson, Michal Elovitz∗. University of 
Pennsylvania, Philadelphia, PA, United States.
Introduction: Overabundance of Gardnerella vaginalis (GV) in the 
cervicovaginal (CV) space is associated with adverse clinical outcomes 

such as STIs, bacterial vaginosis and preterm birth, while a dominance 
of Lactobacillus crispatus (LC) is indicative of a healthy vaginal 
environment. While GV microbial supernatant disrupts the cervical 
epithelial barrier, the effects of live bacteria on CV epithelial cells are 
unknown. The study objective was to elucidate the host-microbiota 
interactions between GV and cervical/vaginal epithelial cells by 
investigating the effect of 1) secreted factors from the host epithelial cells 
on bacterial growth and 2) LC and GV on host epithelial cell death, tight 
junction proteins and immune mediators.
Methods: Human ectocervical (Ect1/E6E7, Ecto), endocervical (End1/
E6E7, Endo) and vaginal epithelial cells (VK2) were co-cultured with LC 
(ATCC 33197) (~1x107CFU/ml) or GV (ATCC 14019) (~1x106 and ~1x107 
CFU/ml) for 6 hours. Bacterial abundance was quantified by CFU assays 
at 0 and 6 hours. Media was used for cytotoxicity assays (n=12) and IL-6 
(n=3), IL-8 (n=3) and soluble epithelial cadherin (sECAD) (n=3) ELISAs. 
Differential interference contrast (DIC) microscopy captured images of 
LC and GV co-cultured with Ecto, Endo and VK2 cells. Bacterial growth 
inhibition assays (20 hr growth curves) were performed on LC and GV 
after exposure to 24 hour conditioned media from non-treated Ecto (n=9), 
Endo (n=9) and VK2 (n=9) cells.
Results: GV abundance was significantly reduced by conditioned media 
from Ecto (p=0.0032), Endo (p=0.0043) and VK2 (p<0.0001) cells 
while the growth rate (slope) was reduced by VK2 cells (p=0.0255) 
only. Epithelial cell conditioned media had no effect on LC growth. 
Ecto (p<0.0001), Endo (p<0.0001) and VK2 (p<0.0001) cell death was 
significantly increased by GV but not LC. DIC microscopy showed GV-
epithelial cell interactions resulting in cell blebbing, a characteristic of cell 
death. No interactions were visualized between LC and epithelial cells. 
IL-6, IL-8 and sECAD protein levels in Ecto (IL6, IL8, ECAD p<0.0001), 
Endo (IL6, IL8, ECAD p<0.0001) and VK2 (IL6, IL8, ECAD p<0.0001) 
cells were increased by GV. LC increased IL-6 in Endo cells (p=0.0017) 
and IL-8 in Endo (p<0.0001) and VK2 (p=0.0483) cells.
Conclusion: CV epithelial cells have an innate ability to reduce the growth 
of a non-optimal CV microbe (GV) without harming commensal bacteria 
(LC). In turn, GV induces epithelial cell death, immune activation and 
breakdown of tight junction proteins essential to epithelial barrier integrity. 
These results suggest a complex host-microbe interaction that is dependent 
on epithelial cell type and specific microbes. Further investigation into 
CV host-microbial interactions will undoubtedly lead to new therapeutic 
approaches for adverse reproductive outcomes.

S-019
Gardnerella Vaginalis and Mobiluncus Mulieris Alter Vaginal 
Epithelial Cell Function Through Immune-mediated Mechanisms. 
Lauren Anton, Anissa Saylany, Amy Brown, Kristin Gerson, Michal 
Elovitz∗. University of Pennsylvania, Philadelphia, PA, United States.
Introduction: A non-optimal cervicovaginal (CV) microbial community 
is characterized by a paucity of Lactobacillus and an abundance of 
anaerobes such as Gardnerella vaginalis (GV) and Mobiluncus mulieris 
(MM). These anaerobes are associated with adverse clinical outcomes 
such as bacterial vaginosis, STIs, and preterm birth (PTB). In contrast, 
dominance of the CV microbial community by the commensal microbe, 
Lactobacillus crispatus (LC), is characteristic of a healthy vaginal state. 
Yet, studies investigating how GV and MM affect vaginal epithelial 
function are limited. The study objective was to determine if GV and MM 
modify vaginal epithelial function by disrupting the vaginal epithelial 
cell barrier through mucosal and innate immune-mediated mechanisms.
Methods: Human vaginal epithelial cells (VK2) were treated with 10% 
v/v sterile filtered LC, GV or MM microbial supernatants for 48 hours. 
VK2 cells were exposed to bacterial growth media alone as a negative 
control. VK2 cells treated with microbial supernatants were used in 
cell permeability assays (n=3). Media was collected for IL-6, IL-8 and 
beta-defensin (BD) 2 ELISAs (n=3) and RNA was extracted for QPCR 
quantification of IL-23, BD 1, 2 and 3 target genes.
Results: VK2 cell permeability was significantly increased following GV 
(p<0.0001) and MM (p=0.0017) treatment but not with LC (p=0.8763). 
IL-6 (p<0.0001), IL-8 (p<0.0001) and BD2 (p=0.0009) protein levels 
were significantly increased after exposure to GV microbial supernatants. 
IL-8 (p=0.0301) and BD2 (p<0.0001) were significantly increased after 
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MM exposure. IL-23 (p<0.0001), BD1 (p=0.0010), BD2 (p<0.0001) and 
BD3 (p=0.0001) mRNA expression was significantly increased after GV 
exposure and IL-23 (p<0.0001), BD2 (p<0.0001) and BD3 (p=0.0009) 
expression was increased after MM exposure. LC had no effect on IL-6, 
IL-8, BD2 protein levels or IL-23, BD1, BD2, BD3 mRNA expression. 
Bacterial growth media alone had no effect on experimental outcomes.
Conclusion: Microbial supernatant from non-optimal CV microbes serve 
to disrupt the vaginal epithelial barrier, induce a mucosal/innate immune 
response and up-regulate anti-microbial peptides. Acting as a first line of 
defense against non-optimal microbes, disruption of the vaginal epithelial 
barrier and activation of the host immune response could contribute to 
the pathogenesis of adverse reproductive outcomes, such as PTB, by 
allowing microbes to reach the cervix or upregulating paracrine mediators 
of cervical remodeling.

S-020
Investigating Differential Effects of Interpregnancy Interval on 
Pregnancy Complications by Country Developmental Status. 
Caitlyn E Flint†,1 Jasmine M De Giovanni,1 Jason Phung,1,2,3 Craig E 
Pennell∗.1,2,3 1University of Newcastle, New South Wales, Australia; 
2Hunter Medical Research Institute, New South Wales, Australia; 3John 
Hunter Hospital, New South Wales, Australia.
Introduction: Preterm birth (PTB) is the leading cause of death in children 
under the age of five. In 2014, there were approximately 15 million preterm 
births and of these around 12 million occur in Africa and Asia. A short 
interpregnancy interval (IPI) is well recognised as a risk factor for PTB, 
low birth weight (LBW) and small for gestational age babies (SGA). The 
aim of this study was to examine the association of these adverse birth 
outcomes with the country of birth economic status and IPI.
Methods: A systematic review and meta-analyses were performed. 
EMBASE and Medline were searched to identify studies assessing IPI 
and its impact on PTB, LBW and SGA. Studies were included if they 
had an observational design. Systematic reviews with no new data were 
excluded. All studies were screened, data extracted, and bias assessed 
by two independent authors. Discrepancies were resolved by consensus. 
Studies were stratified by developmental status of the study country as 
described by the World Economic Situation and Prospects 2019 report. 
The co-primary outcomes were PTB, LBW and SGA. The Joanna Briggs 
critical appraisal tool was used to assess methodological quality. Overall 
summary estimates and 95% CIs with inverse variance weighted random-
effects meta-analyses were performed because heterogeneity was high.
Results: We screened 1667 abstracts; 75 were eligible for full text review; 
data were extracted from 43 studies with 8585907 participants.
The risk of PTB was increased in women with IPI <12-months when 
compared to women with IPI > 12-months: developed countries (OR 1.43 
95%CI 1.26-1.62), developing countries (OR 1.19, 95%CI 1.08-1.30). For 
IPI <18-months (compared to IPI >18-months), similar odds of PTB were 

seen in developed (OR 1.16, 95%CI 1.01-1.32) and developing countries 
(OR 1.12, 95%CI 1.07-1.18). IPI > 24 months were not associated with 
PTB risk.
The risk of LBW was increased with IPI <12-months compared to IPI 
>12-months in developed countries (OR 1.22, 95%CI 1.05-1.42); whereas 
in developing countries, the risk was increased with IPI <12-months 
(OR 1.19, 95%CI 1.09-1.31), <18-months (OR 1.23, 95%CI 1.08-1.40) 
and <24-months (OR 1.09, 95%CI 1.04-1.13) when compared to IPI > 
12-months, > 18-months, and >24-months respectively.
There was no association between IPI and SGA in developed countries. 
In contrast, associations were demonstrated in developing countries 
for IPI <12-months (OR 1.21, 95%CI 1.11-1.31) and <18-months (OR 
1.21, 95%CI 1.01-1.46) compared to IPI > 12-months and > 18-months 
respectively.
Conclusion: The risks of PTB, LBW and SGA are influenced by country 
developmental status. For PTB the effect size is greater in developed than 
developing countries whereas for LBW and SGA the impact is greatest 
in developing countries.

S-021
Identification of LncRNA Variants of the Sarcomere-
Desmosomethat is Associated with Premature Utero-Contraction 
in Spontaneous Preterm Labor. Jie Wang,1 Ju Weina,2 Nanbert 
Zhong∗.2 1Hainan Provential Center for Maternal and Children’s 
Health, Haikou, China; 2New York State Institute for Basic Research in 
Developmental Disabilities, Staten Island, NY, United States.
Introduction: Spontaneous preterm labor (sPTL) and pre-labor premature 
rupture of membranes (pPROM) are the common clinical features of 
spontaneous preterm birth (sPTB). Few studies have focused on epigenetic 
mechanisms associated with premature uterine contraction (PUC) of 
sPTB. This study was to assess the genomic variation, methylation profile 
(GMP), and differential expression profile (DEP) of long noncoding RNA 
(lncRNA) and mRNA that are associated with PUC, which will lead us 
to investigate the pathogenesis of sPTB.
Methods: Placentas of sPTBs and controls were selected from an 
existing pregnancy cohort. An integrated-omics approach was applied. 
Exome sequencing was conducted to uncover gene structural variations, 
including single nucleotide variants (SNVs) and pathogenic mutations. 
Microarrays were used to analyze the GMPs and DEPs of placentas. 
DEPs of proteins were assessed using proteomic technology. Data mining 
with interpretation was employed to focus on genetic loci/genes related 
to uterine muscle contraction, and specifically on genes associated with 
sarcomeres and desmosomes.
Results: Thirteen SNVs and pathogenic variants were identified in the 
sarcomere gene, TTN, from 146 women with sPTL. DEPs of five lncRNAs 
were identified from loci that overlap with four sarcomeric genes. 
Longitudinally, the lncRNA TPM3 was found to significantly regulate the 
messenger RNA (mRNA) of TPM3 in the placenta, compared to maternal 
blood. The majority of GMPs related to PUC were also identified in the 
CpG promoters of sarcomeric genes/loci. DEP of PCU mRNAs showed 
22 genes associated with the sarcomere and three with the desmosome.
Conclusion: The results demonstrated that PUC was associated mainly 
with pathogenic variants of the TTN gene and that transcription of 
sarcomeric PUC genes is likely regulated by epigenetic factors, including 
methylation and lncRNA. Our results may lead to investigate a biomarker 
that could be applied as a drug target for clinical preventive intervention 
of sPTL.
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S-022
Latency Period and Outcomes after Periviable Preterm Premature 
Rupture of Membranes. Nigel Madden†, Noelle Breslin, Caity 
Baptiste, Russell Miller, Joy Vink, Cynthia Gyamfi -Bannerman. NYP-
CUMC, New York, NY, United States.
Introduction: Advancements in obstetrical and neonatal care have 
challenged the threshold of fetal viability, prompting reassessment of 
conventional wisdom related to complications occuring in this gestational 
time period. Periviable premature rupture of membranes (PPROM) is one 
such diagnosis. Our objective was to assess latency and clinical outcomes 
in patients with periviable PPROM stratifi ed by degree of prematurity.
Methods: This is a secondary analysis of a multicenter trial of magnesium 
for neuroprotection. We included women with PPROM between 20 0/7 
and 23 6/7 weeks with non-anomalous singleton gestations electing to 
continue their pregnancy. Our primary exposure was early periviable 
PPROM (ePPROM), defi ned as rupture between 20 0/7 and 22 6/7 weeks 
compared with late periviable PPROM (lPPROM), defi ned as rupture 
between 23 0/7 and 23 6/7 weeks. The primary outcome was gestational 
age at delivery. Secondary outcomes included latency and selected 
perinatal and neonatal outcomes.
Results: Of 125 women meeting inclusion criteria, 39 (31%) experienced 
ePPROM and 86 (69%) lPPROM. Demographics are presented in Table 
1. The median gestational age at delivery was signifi cantly later with 
ePPROM compared to lPPROM(27 3/7 [IQR 25 4/7-31 0/7] vs. 25 1/7 
[IQR 24 4/7-25 5/7] weeks, p< 0.001) and latency was signifi cantly 
longer (34.5 [IQR 24.1-73.4] vs. 11.5 [IQR 6.5-23.8] days, p<0.001, Table 
2). Of 125 pregnancies with periviable PPROM, there were 27 (22%) 
perinatal deaths and this was more prevalent among lPPROM(28.9 vs. 
8.1%, p=0.012, Table 2). There was no diff erence in rates of respiratory 
outcomes, chorioamnionitis, abruption, or neonatal sepsis (Table 2). When 
adjusting for confounders, earlier rupture remained an independent risk 
factor for later gestational age at delivery (p<0.001).
Conclusion: ePPROM was associated with later gestational age at 
delivery, longer latency, and lower rates of neonatal death compared to 
lPPROM. Despite longer latency, ePPROM neonates did not have higher 
rates of respiratory complications or adverse infectious outcomes. These 
fi ndings suggest a more optimistic outcome for pregnancies complicated 
by ePPROM.

S-023
Cytotrophoblasts Suppress Infl ammation Through Direct Contact 
with Macrophages. Alison J Eastman†, Amanda Jones, Erin Vrana, 
Lisa M Rogers, Kevin G Osteen, David M Aronoff ∗. Vanderbilt 
University, Nashville, TN, United States.
Introduction: Gestational membrane (GM) bacterial infection provokes 
infl ammation and can result in preterm premature rupture of membranes 
(PPROM). The choriodecidual layer of the GM includes decidual stromal 
cells (DSC), cytotrophoblasts (CTB) and macrophages (Mφ). Our 
laboratory has previously shown that DSC suppress Mφ TNFα production 
through secreted PGE2. We hypothesized that CTB would also inhibit Mφ 
cytokine expression through secreted mediators.
Methods: THP.1 Mφ-like cells with an NFκB reporter construct and 
human blood or placental Mφ were co-cultured with Jeg3 CTB or primary 
human CTB and infected with Group B Streptococcus or stimulated with 
PAM3CSK4 or LPS. Conditioned media was generated from CTB cultures 
and applied to Mφ cultures before infection or treatment. CTB were 
cultured in the bottom of transwell system and Mφ in the top chamber, 
and both chambers infected or treated. CTB were plated on half of a well 
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of a 12-well dish, then macrophages were added to the other half and 
infected or treated. NFκB was assessed in THP.1 reporter cells via alkaline 
phosphatase assay and TNFα was assessed by ELISA.
Results: Primary and immortalized CTBs suppressed primary and 
immortalized Mφ TNFα production during infection or treatment, and 
suppressed THP.1 NFκB activity. Conditioned media from CTBs did not 
suppress Mφ NFκB activation or TNFα production during infection or 
TLR stimulation. Transwell co-cultures of CTB and Mφ resulted in slight 
reduction of NFκB activity, but direct co-culture resulted in significantly 
greater reduction in NFκB activity. Remarkably, segregation of Mφ from 
CTB on opposite sides of a single culture vessel, sharing media, did not 
result in suppression of Mφ NFκB or TNFα production but admixing 
these 2 cell types in the same vessel, physically in contact, did. The 
mechanism explaining this phenomenon is uncertain, despite testing 
several hypotheses.
Conclusion: CTBs suppress Mφ NFκB activation and TNFα production 
through an as-yet unknown, cell-to-cell contact-mediated mechanism. 
This suppression is distinct from the PGE2-mediated Mφ TNFα 
suppression from DSC, suggesting that different layers of the GM 
regulate inflammation through distinct mechanisms. How Mφ integrate 
these signals in an intact GM will be paramount to determining causes 
and prevention of PPROM.
Funded by NIH 1R01AI134036-01 & T32AI095202-02, & March of 
Dimes.

S-024
Heat Shock Protein B1 Preferentially Associates with Vasodilator-
Stimulated Phosphoprotein and Actin at Focal Adhesions Within 
Myometrial Cells. Daniel J. MacPhee∗, Ayomikun O Olaloku. 
University of Saskatchewan, Saskatoon, SK, Canada.
Introduction: During pregnancy the myometrium undergoes a program 
of growth and adaptation into a powerful, contractile tissue at labour. 
Myometrial hypertrophy, distension and cell contraction during this 
program are characterized by reorganization and eventual stabilization 
of clusters of integrin receptors and associated proteins called focal 
adhesions. These adhesions connect cells with the extracellular matrix 
(ECM) surrounding them to aid processes such as contraction. Previous 
work showed HSPB1 expression and localization in rat myometrium is 
highly induced at late pregnancy and labour and regulated by uterine 
distension. Serine-15 phosphorylated (pS15)-HSPB1 has been reported 
to regulate actin filament assembly at focal adhesions, but the exact 
mechanism(s) utilized is unknown. We hypothesized that HSPB1 interacts 
with the actin integrity and assembly proteins vasodilator-stimulated 
phosphoprotein (VASP) and Zyxin to support focal adhesion formation 
in myometrial cells.
Methods: The hTERT-HM immortalized human myometrial cell line 
was seeded on 22 x 22 mm glass coverslips within 35 mm culture dishes 
and cultured in DMEM/F12 media containing 10% FBS and antibiotics. 
Cells were fixed in 4% paraformaldehyde/Phosphate buffered saline (PBS) 
then permeabilized with PBS containing 0.1% Triton X-100. Cells were 
then immunostained for pS15-HSPB1, VASP and/or Zyxin as well as 
directly stained for Actin with Phalloidin-AF647. Images were collected 
by obtaining a z-series of 5 optical slices (0.25 um thick) for each cell 
with an Olympus IX83 inverted microscope equipped with an Andor Zyla 
sCMOS camera (2048 x 2048 pixel array). Co-localization analysis and 
determination of Pearson Correlation Coefficients (PCC) were conducted 
following deconvolution using Olympus CellSens software.
Results: Widefield epifluorescence microscopy, deconvolution, and 
co-localization analyses demonstrated that in myometrial cells VASP 
and Actin, as well as Zyxin and VASP, highly co-localized at both focal 
adhesions (PCC: 0.557 +/- 0.059, 0.863 +/- 0.030, respectively) and stress 
fibers (PCC: 0.556 +/- 0.052, 0.777 +/- 0.091, respectively). Notably, 
pS15-HSPB1 and Actin co-localized preferentially at focal adhesion sites 
(PCC: 0.483 +/- 0.038) compared to stress fibers (PCC: 0.215 +/- 0.047) 
and there was also preferential colocalization of pS15-HSPB1 and VASP 
(PCC: 0.663 +/- 0.057) at myometrial focal adhesions.
Conclusion: Our results imply a model of preferential coordination 
between pS15-HSPB1 and VASP to promote actin filament assembly at 

focal adhesions in myometrial cells. Future studies will corroborate the 
coordinated functions and interactions of HSPB1 and VASP at myometrial 
focal adhesion sites to support myometrial contraction.

S-025
Evaluation of the Anti-inflammatory Effects of Sytrinol and Other 
Nutraceuticals in Human Primary Trophoblast Culture. Tina 
L Barrow†, Shaofu Li, Jeffrey A. Keelan∗. University of Western 
Australia, Perth, Australia.
Introduction: Excessive maternal and placental inflammation have been 
causally associated with adverse pregnancy outcomes such as preterm 
birth. Several plant-based nutraceutical formulations are marketed on the 
basis of their purported anti-inflammatory effects, supported in part by 
experimental evidence. We aimed to test the effects and toxicity of five 
of these nutraceuticals, at pharmaceutically feasible concentrations, in 
human placental cells as a first step in exploring their use in suppressing 
placental inflammation in high risk pregnancies.
Methods: Primary human trophoblast cells were incubated for 4-5 days 
with extracts of the following nutraceutical preparations: Boswellia 
Phytosome, Sytrinol®, CurcuWIN™, ginger and garlic (s-allyl-l-
cysteine). A range of concentrations based on pharmacological feasibility 
(0.06 - 28 µg/mL) were employed to assess concentration-dependence. 
Cells were then stimulated with lipopolysaccharide (LPS; 2 µg/mL) in 
the presence of the nutraceuticals or vehicle control. After 24 h, media 
concentrations of IL-8, IL-6 and TNF were determined by ELISA and 
cell viability was measured by MTT assay (n=3-4); inflammatory gene 
expression was profiled 4 h after stimulation using Qiagen PCR arrays. 
All experiments were conducted in triplicate cultures.
Results: None of the five nutraceuticals tested exerted significant 
cytotoxicity; all significantly (p < 0.05) suppressed the production of 
LPS-stimulated IL-6, IL-8 and/or TNF in a concentration-dependent 
manner. Sytrinol® was the most potent anti-inflammatory preparation 
tested (<89% inhibition of cytokine production at 28 µg/mL). Twenty 
genes were significantly up-regulated by LPS treatment. Sytrinol® 
(9.3 µg/mL) and ginger (3.3 µg/mL) significantly (<95%) inhibited the 
expression of multiple inflammatory genes. Sytrinol® demonstrating the 
greatest and broadest efficacy, inhibiting expression of 14 genes compared 
to 4 suppressed by ginger. Sytrinol also significantly down-regulated 13 
genes that were not up-regulated by LPS.
Conclusion: Of the nutraceuticals tested, Sytrinol® demonstrated the 
greatest efficacy at pharmaceutically-feasible concentrations and may 
have potential applications in the prevention of inflammation-associated 
complications in pregnancy. Further testing is warranted to investigate 
its efficacy and safety in other in vitro and in vivo models prior to clinical 
trials.

S-026
Three-Dimensional Noninvasive Electromyometrial Imaging 
(EMMI) of Uterine Contractions - Geometry Registration. Hui 
Wang†,1,2 Zichao Wen,2 Wenjie Wu,1,2 Zulfia Kisrieva-Ware,2 Robert 
C. McKinstry,2 Pamela K. Woodard,2,1 George A. Macones,3 Alan 
L. Schwartz,2 Philip Cuculich,2 Alison G. Cahill,3 Yong Wang.2,1 
1Washington University in St. Louis, Saint Louis, MO, United States; 
2Washington University in St. Louis, School of Medicine, Saint Louis, 
MO, United States; 3University of Texas at Austin, Austin, TX, United 
States.
Introduction: Electromyometrial imaging (EMMI) was developed to 
non-invasively image uterine electrical activation in three dimensions 
at high spatial and temporal resolution. In EMMI, a subject-specific 
body-uterus geometry is derived from magnetic resonance imaging 
(MRI), and then electrical signals are collected from up to 200 electrodes 
placed on the body surface. Finally, EMMI software maps the electrical 
activity onto the uterine surface. An animal study [1], showed that EMMI 
can accurately reconstruct the uterine surface electrical properties under 
some geometrical alterations. However, in clinical practice, the MRI scan 
would be performed hours to days before the electrical recording. Thus, 
we developed a method to map the locations of electrodes during the 
electrical recording to the MRI-derived body-uterus geometry.



Scientifi c Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 299A
Saturday Posters

Methods: Six pregnant women (average 37 weeks’ gestation) consented 
to this study. Each participant fi rst underwent MRI in the left lateral (3) 
or supine (3) position while wearing up to 200 MRI-compatible markers 
in 2 x 4 patches in the same confi guration as the EMMI electrode patches. 
Then, each participant was scanned for two minutes with a portable Artec 
3D optical scanner. A customized MATLAB package including a normal 
direction projection method and an equal length projection method was 
developed to register the marker locations in the Artec scan to the MRI-
derived body surface. Registration accuracy was evaluated by computing 
the Euclidian distances between the MRI-detected and the Artec-registered 
marker locations.
Results: The registration error was mostly < 5 mm (Figure 1) at both 
anterior and posterior surfaces, and around 10 mm at lower anterior 
surfaces. Registration error in participants in the supine position was 
signifi cantly smaller than in participants in the left lateral position (P
< 0.01). Overall registration errors in both positions were less than 10 
mm (P < 10-18).
Conclusion: Because our animal study showed that a 10 mm displacement 
error had minimal eff ect on EMMI accuracy [1], this optical scanning 
method should enable accurate EMMI in clinical settings. [1] Wu, W., 
Wang, H. et al, Sci. Transl. Med. 11, eaau1428 (2019)<![endif]-->

S-027
Dysregulation of the Eutopic Endometrial Transcriptome in 
Nonhuman Primates: Impact of Endometriosis in Presence of High 
Fat Diet and/or Hyperandrogenemia. Cecily Bishop,1 Fangzhou 
Luo,1 Lina Gao,2 Suzanne Fei,1 Ov Slayden∗.1 1Oregon National 
Primate Research Center, Beaverton, OR, United States; 2Oregon 
Health & Science University, Portland, OR, United States.
Introduction: We reported increased susceptibility to endometriosis 
in rhesus monkeys with mild hyperandrogenemia (T) in the presence/
absence of a western-style diet (WSD; Fert. Steril. 112 (3) e43-e44; 2019). 
Macaques receiving both insults (T+WSD) had increased prevalence 
and severity. Studies in women found altered gene expression of eutopic 
endometrium might contribute to risk of endometriosis. While there is 
a reported correlation between androgen exposure and endometriosis, 
the contribution of obesity is unclear. The objective of this study was to 
evaluate the eutopic endometrial transcriptome in our rhesus cohort to 
determine alterations associated with endometriosis.
Methods: This cohort of rhesus females was described previously (Hum. 
Reprod. 33:694-705; 2018). Cholesterol (C) and T-treated females were 
fed either a control diet or a WSD (~35% calories from fat), resulting in 
treatment groups C, T, WSD, and T+WSD. After 4.5 years of treatment 

(~6.5 y old) Tru-cut biopsies were obtained (n=6-4/group) 6-8 days 
after estradiol surge to collect endometrial tissue. RNA was extracted, 
and paired-end sequencing performed after rRNA reduction. Limma 
voom empirical Bayes pipeline detected signifi cantly altered RNAs 
(Diff erentially Expressed RNAs (DEs); +/- 1.5-fold change, p>0.05) 
between disease free (n=16), and females with mild to moderate 
endometriosis diagnosed at/within 6 months of biopsy (visible cysts 
on laparoscopy/ultrasound, n=6). DEs were interrogated by Ingenuity 
Pathway Analyses.
Results: 2,171 DE RNAs were altered by presence of endometriosis 
lesions. The most up- and down-regulated transcripts were TRPM8 and 
GRIA4, respectively. Most transcripts were found in category/disease 
function of Cancer, Organismal Injury and Abnormalities/Cancer or 
Solid tumor (71%, p’s < 4.4E-55, 1.3E-54). Top upstream regulators 
were MYCN (p<1.4E-6), FSH (p<1.5E-6) and ESR1 (p<1.1E-6), while 
top causal networks included CD276 (p<3.1E-12), PTPRG (p<9.8E-12), 
and TCF4-CTNNB1 (p<1.5E-11). 164 DEs were found in C vs T contrast 
DEs (35% of C vs T), while only 24 were in C vs WSD DEs (4.6%). Only 
32 DEs were similar to C vs T+WSD (5.6%), however C and T+WSD 
females had similar body fat and glucose AUC, so the contrast of T 
(leaner, lower glucose AUC) vs T+WSD was used to determine impact 
of obesity. 386 of T vs T+WSD DEs (26%) were altered in females with 
endometriosis lesions.
Conclusion: These data support the concept of carcinogenic-like 
alterations to the eutopic endometrium increasing risk for endometriosis. 
Our data suggest some of the changes in gene expression induced by 
hyperandrogenemia and/or obesity could predispose primates with these 
characteristics to develop endometriosis. Funded by P50-HD071835 
(ODS), and P51-OD011092 (ONPRC).

S-028
The Use of an Organoid Model for Studying Epithelial-Stromal 
Interactions in Endometriotic Lesion Development. Yong Song†,1

Gregory W Burns,1 Niraj R Joshi,1 M. Ariadna Ochoa-Bernal,1 J. 
Julie Kim,2 Ripla Arora,1 Ronald L Chandler,1 Asgerally T Fazleabas.1

1Michigan State University, Grand Rapids, MI, United States; 
2Northwestern University, Chicago, IL, United States.
Introduction: The pathogenesis of endometriosis is still unknown, but 
it has been suggested that crosstalk between stromal and epithelial cells 
is required for the development of endometriotic lesions. Given the 
diffi  culty of studying epithelial-stromal interactions in vivo, our objective 
was to develop a 3D endometriotic organoid model to explore the role of 
epithelial-stromal interactions in lesion development.
Methods: 1) An immortalized endometriotic stromal cell line expressing 
blue fl uorescent protein (BFP; Ec-Stroma-BFP) was developed from 
a human endometrioma. Using a non-adherent scaff old-free agarose 
microwell culture system, organoids were made from endometriotic 
epithelial cells expressing red fluorescent protein (RFP; 12Z-RFP) 
alone, or combined with Ec-Stroma-BFP and grown in MammoCult 
medium supplemented with heparin and hydrocortisone. Morphological 
and histological characteristics were determined by immunofl uorescent 
confocal microscopy. 2) To study the eff ect of stromal cells on organoid 
formation, organoids were grown by combining 12Z-RFP with Ec-Stroma-
BFP or normal human uterine fi broblasts (HuF). 3) To mimic invasion 
of endometrial cells into the peritoneum, an in vitro invasion assay was 
developed using 12Z-RFP/Ec-Stroma-BFP organoids and a Matrigel 
matrix containing human peritoneal mesothelial cells expressing green 
fl uorescent protein (GFP; LP9-GFP).
Results: 1) The organoids containing epithelial 12Z-RFP alone formed 
solid spheroids. When 12Z-RFP were grown with Ec-Stroma-BFP cells, 
a lesion-like structure was observed with organization of polarized 
epithelial cells lining the periphery and stromal cells in the center. 2) When 
epithelial 12Z-RFP cells were combined with either Ec-Stroma-BFP or 
HuF cells, the organoids with Ec-Stromal cells developed multiple layers 
of epithelial cells while ones with HuF cells resulted in a single layer, 
suggesting that the Ec-stromal cells promote epithelial cell proliferation 
and loss of apical-basal polarity. 3) 12Z-RFP/Ec-Stroma-BFP organoids 
invaded the Matrigel and penetrated the mesothelial LP9 cells with the 
Ec-stromal cells on the leading edge of the invasion.
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Conclusion: The stromal cell origin specifically altered the epithelial 
cell phenotype in endometrial organoids, including proliferation and 
apical-basal polarity. This 3-D endometriotic organoid model provides 
a useful tool for understanding epithelial-stromal interactions in lesion 
development as well as a model to study peritoneal invasion. (Supported 
by NIH HD42280 and HD083273).

S-029
The Kinase Inhibitor Nintedanib Regulates Multiple Key Targets 
of Inflammation, Fibrosis, and Angiogenesis Involved in Uterine 
Fibroid Pathogenesis. Md Soriful Islam, Sadia Afrin, Christina N 
Cordeiro Mitchell, Mostafa Borahay, James H Segars∗. Johns Hopkins 
University, School of Medicine, Baltimore, MD, United States.
Introduction: Uterine fibroids feature dysregulation of major 
physiological events leading to fibrosis, inflammation, and neo-
angiogenesis. These processes are regulated by growth factors, including 
PDGF, IGF, VEGF, and activin A. Nintedanib is an FDA-approved 
receptor tyrosine kinase inhibitor used for the treatment of idiopathic 
pulmonary fibrosis. Here, we tested the hypothesis that nintedanib 
would alter expression of genes involved in fibrosis, inflammation, and 
angiogenesis in uterine fibroid cells.
Methods: Human myometrial (P51M) and fibroid (P51F) cells were 
treated with nintedanib at different concentrations (0.1, 0.5, 1, 5, and 10 
µM) for 24hrs to examine cell viability. After 24hrs serum starvation, 
both cell types were treated with nintedanib at 5 µM for 24hrs with media 
supplemented with 10% serum. Then we measured mRNA and/or protein 
expression of fibronectin (FN1), versican (VCAN), plasminogen activator 
inhibitor-1 (PAI-1), and activin A (INHB1) (fibrosis), interleukin 8 (IL-8; 
inflammation), and endothelin 1 (EDN1; angiogenesis). Differences were 
considered significant at p ≤ 0.05.
Results: Myometrial and fibroid cells proliferated at lower concentrations 
(0.1-1 µM) of nintedanib, and viability of fibroid cells exceeded ≥ 80% at 
5 µM concentration. As expected, mRNA levels of the major extracellular 
matrix components FN1 and VCAN were elevated 1.84 fold ± 0.07 
and 2.80 fold ± 0.24, respectively in fibroid cells vs myometrial cells. 
Nintedanib treatment significantly reduced levels of both transcripts in 
both cell types. Western blots confirmed the reduction in FN1 protein 
levels in fibroid cells after nintedanib exposure. The profibrotic growth 
factor INHB1 was found to be higher (3.07 fold ± 0.15) in fibroid cells at 
baseline and nintedanib treatment significantly reduced mRNA levels of 
INHB1. Nintedanib treatment greatly reduced both mRNA and protein 
levels of PAI-1, a downstream target of activin A-mediated signaling in 
both cell types. The basal mRNA levels of the inflammatory molecule IL-8 
were significantly higher (4.60 fold ± 0.33) in fibroid cells, as compared 
to myometrial cells while nintedanib treatment significantly reduced 
IL-8 levels in both cell types. Furthermore, basal levels of angiogenic 
factor EDN1 were found to be higher (3.22 fold ± 0.32) in fibroid cells vs 
myometrial cells, whereas nintedanib significantly reduced EDN1 levels.
Conclusion: Treatment of uterine fibroid cells with nintedanib reduced 
expression of transcripts and proteins of key genes involved in fibrosis, 
inflammation, and angiogenesis. These results support further research 
efforts to examine the effect of nintedanib on growth factor-mediated 
signaling pathways for in vitro and in vivo models of uterine fibroid 
development.

S-030
Detection of Lipopolysaccharide in the Uterosacral Ligament of 
Pelvic Organ Prolapse Surgical Patients: Correspondence with 
Tissue Inflammation. Joshua Johnson, David Orlicky, Elise S Bales, 
Lauren Rascoff, Jaime S Arruda, T.Rajendra Kumar, Marsha K Guess, 
Kathleen A Connell∗. University of Colorado School of Medicine, 
Aurora, CO, United States.
Introduction: Pelvic organ prolapse (POP) is a common, costly and 
debilitating condition. Uterosacral ligaments (USL) are key pelvic 
support structures that have altered gene expression and biomechanical 
characteristics in women with POP. Here, histological and transcriptomic 
analyses (RNAseq) revealed an overabundance of neutrophils and 
an upregulated inflammatory gene expression profile in POP USL 

tissue. The condition metabolic endotoxemia (ME) is characterized by 
elevated circulating gut-derived inflammatory lipopolysaccharide (LPS). 
Because recent reports have shown that ME results in LPS accumulation 
and inflammation in other connective tissues, we hypothesized that 
the detected inflammatory POP USL phenotype might include LPS 
accumulation.
Methods: Paracervical biopsies of the USL were collected from 
premenopausal, non-diabetic, non-smoking women undergoing 
hysterectomy for either POP, or, benign indications without POP 
(controls). Patients were matched by age, number of vaginal deliveries, 
and BMI (n=10/group). Biopsies were allocated to histological (trichrome 
stained) and molecular analyses (RNAseq, confirmatory qRT-PCR). USL 
cellular content was quantified by a blinded histopathologist. Specimens 
were scored for neutrophil content (scale 0 to 3). For RNAseq, Illumina 
sequencing was performed to a depth of ~40 million reads/sample. 
Lastly, immunohistochemical (IHC) staining and ELISA assays for 
USL LPS content were measured. Student’s t test and Mann-Whitney 
U were used to compare parametric and non-parametric data between 
POP and control groups. The CU RNA Biosciences Institute performed 
bioinformatic analyses.
Results: POP USL contained significantly greater neutrophil content 
than controls (mean score 0.97±0.07 vs. 0.35±0.02, mean±SEM). 
Consistently, the POP transcriptome included 21 genes upregulated more 
than two-fold (adjusted p value < 0.05), and 14 of these have known 
roles in inflammation. Of these, 10/14 are known to be upregulated by 
LPS. LPS IHC showed that 8/8 POP samples contained either multiple 
positive cells or “plaques” of extracellular positive signal. In contrast, 0/8 
control samples demonstrated any comparable positive staining. Finally, 
the ELISA assay showed that mean LPS in POP USL was greater than 
controls (10.42 versus 4.92 ng/g wet weight respectively), but this did 
not reach statistical significance (p = 0.134).
Conclusion: These data suggests that ME may play a role in chronic 
inflammation of pelvic support structures, leading to histologic alterations, 
and ultimately the biomechanical compromise associated with POP. 
Preventing or reducing pelvic LPS accumulation may lead to improved 
pelvic support and reduced incidence of POP. USL should be considered 
as sentinel tissues that can be consistently collected, and used as potential 
markers for tissue inflammation to help identify patients who may benefit 
from dietary interventions.

S-031
The Effect of Peritoneal Fluid-Derived Exosomes From 
Endometriosis Patients on Mesothelial Cells. Kayla Y Li†,1 Kavita 
S Subramaniam,1 Hannah M Nazri,1 Thomas T Tapmeier,1 Krina T 
Zondervan,1,2 Christian M Becker∗.1 1University of Oxford, Oxford, 
United Kingdom; 2Wellcome Centre for Human Genetics, Oxford, 
United Kingdom.
Introduction: Endometriosis is a gynecological inflammatory disease 
associated with severe pain and infertility. The most accepted theory for 
its pathophysiology is Sampson’s theory of retrograde menstruation and 
subsequent lesion growth. Reports suggest that peritoneal mesothelial 
cells (PMCs) of the mesothelial lining have to be altered to enable lesion 
establishment, similar to PMCs in cancer metastasis. Peritoneal fluid (PF) 
from endometriosis patients has been shown to alter PMCs, but the active 
constituent remains unknown. We hypothesize the effect to be mediated 
by PF-derived exosomes and compared the effect of PF and PF-derived 
exosomes from endometriosis patients on PMCs in a pilot study.
Methods: PF samples were obtained from Stage I/II endometriosis 
(n=3) and non-endometriosis (n=3) patients of varying menstrual phases 
undergoing surgery at the John Radcliffe Hospital, Oxford, United 
Kingdom and processed using size-exclusion chromatography. Exosomes 
from all samples were characterised by Nanoparticle-Tracking Analysis. 
Primary LP-9 and immortalised MeT-5A mesothelial cell lines were 
exposed to PF and exosomes from each patient. The effects were confirmed 
by bright-field microscopy and quantified using a FITC-dextran cell 
permeability assay. Results were compared using paired t-tests.
Results: Exosomes were successfully isolated from PF from endometriosis 
and non-endometriosis patients. There were no significant differences (p > 
0.05) in concentration and size of PF-derived exosomes from both groups. 
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Following exposure to PF and isolated exosomes from endometriosis and 
non-endometriosis samples, it was observed by bright-field microscopy 
that isolated exosomes from both groups induced changes in LP-9 cell 
morphology, resembling retraction and gap formation, while PF with 
exosomes exhibited a stimulating effect on LP-9 growth. As quantified 
by the FITC-dextran cell permeability assay, PMCs exposed to samples 
from endometriosis patients experienced gap formation and an increase in 
permeability as judged by higher fluorescence levels, but these levels did 
not significantly differ (p > 0.05) from those induced by non-endometriosis 
samples.
Conclusion: PF and PF-derived exosomes from endometriosis patients 
potentially have distinct functional effects on PMCs. Further investigation 
is needed to elucidate the roles of exosomes and other PF constituents 
in endometriosis.

S-032
Discovery of Novel Molecular Mechanisms Underlying the 
Pathophysiology of Uterine Fibroids and Associated Heavy 
Menstrual Bleeding. Chen-Yi Wang,1 Marina Maritati,1 Darragh P 
O´Brien,1 Kavita S Subramaniam,1 Adam Cribbs†,1 Jessica Malzahn,1 
Thomas M Zollner,2 Bianca De Leo,2 Maik Obendorf,2 Joerg Mueller,2 
Martin Fritsch,2 Benedikt M Kessler,1 Krina T Zondervan,1 Adrian 
Harris,1 Christian M Becker,1 Udo Oppermann,1 Martin Philpott∗.1 
1University of Oxford, Oxford, United Kingdom; 2Bayer AG, Berlin, 
Germany.
Introduction: Uterine fibroids (UFs) are benign tumours affecting up 
to 80% of women of reproductive age. Approximately 30% of fibroid 
patients suffer severe symptoms including painful heavy menstrual 
bleeding (HMB). Although mutations in MED12 or HMGA2 account for 
the majority of UF occurrence, the processes by which these lead to UFs 
and HMB remain poorly understood. Using a systems biology approach, 
we undertake a comprehensive study of the pathomechanisms underlying 
UF and associated HMB.
Methods: Fibroid, endometrium, myometrium, pseudocapsule, and 
healthy control samples were obtained from patients undergoing surgery 
at the John Radcliffe Hospital, Oxford, UK. All tissue samples were 
obtained under IRB approval and informed consent. Cycle phase was 
established by histology of the endometrium. Gene and protein expression 
was investigated by RNA-Seq and quantitative proteomics. Genotyping 
was performed at the genome wide SNP level and by sequencing of the 
entire MED12 locus. MED12 chromatin-occupancy is being investigated 
by CUT&Tag. Laser capture microdissection of endothelial cells from 
fibroid pseudocapsule followed by RNA-Seq and proteomics along with 
single cell RNA-seq from the same tissues, is being used to investigate 
the role of aberrant vasculature in fibroid pathology.
Results: To date, tissues have been collected from 137 donors, with 
transcriptomics, proteomics and genotyping complete for 91. Systems 
level analysis has revealed altered biological pathways between fibroid 
patients and controls and between fibroid patients with and without 
HMB, identifying potentially novel mechanisms which drive growth of 
UFs and HMB.
Conclusion: Using our multi -omics approach, we have gained novel 
insight into the pathomechanisms of UFs and associated HMB and 
identified novel mechanisms which might support the development of 
new therapies.

S-033
The Hippo Pathway Transcription Coactivator Yes-associated 
Protein 1 Inhibits Endometriosis Stromal Cell Invasion Through 
Repression of Estrogen Receptor β. Pei-Li Wu, Cheng Zeng, Zhao-
Tong Dong, Xin Li, Ying-Fang Zhou, Qing Xue. Peking University 
First Hospital, Beijing, China.
Introduction: Endometriosis is an estrogen-dependent disease, and 
estrogen receptor β (ERβ) plays a critical role in the pathogenesis of 
endometriosis by promoting cell invasion. Yes-associated protein 1 
(YAP1) plays suppressive roles in several types of tumors. The relationship 
between YAP1 and ERβ is not fully understood. The aim of this study was 

to determine whether YAP1 inhibit ERβ expression via the nucleosomal 
remodeling and histone deacetylase (NuRD) repressor complex to 
suppress the invasion of endometriotic stromal cells (ESCs).
Methods: In this study, paired ectopic endometrium (EC) and eutopic 
endometrium (EU) from patients with endometriosis and primary 
cultured paired ESCs and endometrial stromal cells (EMs) were used. 
Real-time fluorescence quantitative PCR and western blotting were used 
to quantify gene expression. SiRNA-targeted knockdown of YAP1 and 
YAP1 overexpression by plasmid transfection were performed. Chromatin 
immunoprecipitation was used to determine whether YAP1 binds to the 
ERβ promoter. The association between YAP1 and other proteins was 
assessed by coimmunoprecipitation (Co-IP). SiRNA knockdown of YAP1, 
ERβ or both in ESCs was performed, and a transwell analysis was carried 
out to observe cell invasion.
Results: YAP1 mRNA and protein levels in EU tissues were higher 
than that in paired EC tissues. ESCs transfected with siYAP1 exhibited 
a significant increase in both ESR2 mRNA levels and ERβ protein 
expression. Simultaneously, YAP1 overexpression in ESCs exhibited 
the opposite results. Co-IP assays demonstrated YAP1-NuRD complex 
formation by YAP1, CHD4 and MTA1 in ESCs. YAP1 bound to two sites 
(-539, -533 and -158, -152) upstream of the ERβ transcription initiation 
site. YAP1 binding to the two sites of the ESR2 promoter in ESCs was 
significantly lower than that in EMs. ESCs transfected with siYAP1 
exhibited profoundly increased invasion activity, while ESCs transfected 
with siERβ showed marked inhibition of invasion. However, transfection 
with siYAP1 and siERβ together decreased the number of invading cells 
compared with transfection with siYAP1 alone.
Conclusion: Decreased levels of YAP1 in endometriotic tissues enhance 
ERβ expression via the formation of a YAP1-NuRD complex, which 
further binds to the ESR2 promoters. Furthermore, YAP1 inhibits ESC 
invasion.

S-034
Increased Pro-Inflammatory Signaling of Stem Cells Correlating 
with the Phenotype of Uterine Fibroids. Hoda ElHossiny 
Elkafas†,1,2 Mohamed Ahmed ALI†,1,3 Lauren Prusinski Fernung†,4 
Sribalasubashini Muralimanoharan†,5 Hailian Shen†,5 Thomas 
G. Boyer∗,5 Nahed Ismail∗,1 Ayman Al-Hendy∗,1 Qiwei Yang∗.6 
1University of Illinois at Chicago, Chicago, IL, United States; 2The 
National Organization for Drug Control and Research (NODCAR), 
Cairo, Egypt; 3Faculty of Pharmacy, Ain Shams University, Cairo, 
Egypt; 4Augusta university, Augusta, GA, United States; 5University of 
Texas Health Science Center at San Antonio, San Antonio, TX, United 
States; 6University of Texas Health Science Center at San Antonio, 
Chicago, IL, United States.
Introduction: Uterine fibroids (UFs) are a benign monoclonal tumor of 
the myometrium (MM) and recognized as the most prevalent gynecologic 
tumor among reproductive-age women. It is believed that abnormal 
myometrial stem cells (SCs) are the origin of UFs. However, the molecular 
mechanism underlying the conversion of normal myometrial SCs 
(MMSCs) to UF stem cells (UFSCs) is mostly unknown. We hypothesize 
that activation of pro-inflammatory pathways in SCs will create a 
microenvironmental niche contributing to the development of UFs.
Methods: Tissue microarray (TMA) of three matched pairs of UFs tissues 
(both MED12 wild type and MED12 mutant UFs), and adjacent MM 
tissues were used for immunohistochemical analysis of inflammatory 
pathway activation. Genome-wide RNA-seq analysis of isolated Stro1/
CD44 stem cells from UFs (N=3) and matched MM (N=3) was performed 
to determine global gene expression profiles. Ingenuity Pathway Analysis 
(IPA) was used to determine the perturbed gene network linking to the 
inflammatory pathway.Additionally, the 65-plex Human Cytokine/
ChemokineDiscovery assay was performed to determine the secreted 
cytokine profiling between MMSCs and UFSCs. EdgeR (pair-wise 
comparisons) was used for statistical analysis of RNA-seq data.
Results: IHC-TMA staining showed significant upregulation of TSLP, 
IL1a, IL-1b, TNFa and INFg in both UF tissue (WT and MED12 mutant 
UFs) as compared to adjacent MM tissues (P<0.05). At the stem cell level, 
IPA of RNA-seq data demonstrated that the 12 inflammatory genes were 
upregulated (> 5 folds change) in UFSCs relative to matched adjacent 
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MMSCs. The production of 65 secreted cytokines showed a biologically 
significant increase in the expression of inflammatory mediators in UFSCs 
compared to MMSCs. Moreover, the output of (GM-CSF, G-CSF, IL-
8RANTES, MCP-1, MCP-3, IP-10, IL-6). (**P<0.01) are increased in 
UFSCs as compared to MMSCs.
Conclusion: These data strongly suggest that pro-inflammatory pathways 
are activated in UFs. Chronic inflammation plays a vital role in the 
conversion of MMSCs to UF initiated cells/UFSCs, resulting in UF-
inducing niche, therefore leading to UF pathogenesis.

S-035
Increased CXCL12 Expression in Endometrium of Women with 
Abnormal Uterine Bleeding is Post-transcriptionally Mediated via 
miR-23b. Warren B. Nothnick, Amanda Graham. University of Kansas 
Medical Center, Kansas City, KS, United States.
Introduction: CXCL12 and its receptor, CXCR4 play a role in both 
uterine physiology and pathophysiology, however, a potential role in the 
pathophysiology of abnormal uterine bleeding (AUB) remains uncertain. 
Given that CXCL12 is a mediator of blood vessel growth/angiogenesis, 
we evaluated CXCL12 and CXCR4 expression in endometrial tissue from 
women with and without AUB of endometrial origin.
Methods: Endometrial expression of CXCL12 and CXCR4 were localized 
by immunohistochemistry (IHC) in women with AUB and age-matched 
controls (N=9/group; secretory stage of menstrual cycle). CXCL12 and 
CXCR4 mRNA levels were assessed by qRT-PCR as was the expression 
of miRNAs, miR-23a, -23b, -23c, -24-1 and -27b. Modulation of CXCL12 
expression by miR-23b was examined using the human endometrial 
stromal cell line, t-HESC. All data were analyzed by unpaired t-tests.
Results: CXCL12 and CXCR4 protein localized to endometrial glands 
and stroma in all samples, but the average level of expression was 
significantly greater (CXCL12 > 2.5-fold and CXCR4 > 2.0; P<0.05) 
in both cell types in endometrium from AUB subjects. While CXCR4 
mRNA levels displayed a similar pattern of expression to that of CXCR4 
protein (2.4-fold increase; P<0.05), CXCL12 mRNA levels did not differ 
(P>0.05) between groups, suggesting a potential post-transcriptional 
mechanism for CXCL12 mis-expression. Assessment of miR-23 family 
members (miR-23a, b, and c, which have the highest predictive value 
for targeting CXCL12 protein expression among all miRNAs) revealed 
significantly lower levels of miR-23b, but not miR-23a or miR-23c in 
AUB endometrium. As miR-23b is expressed from the same promoter 
as miR-24-1 and miR-27b (the miR-23b/24-1/27b cluster), we examined 
expression of all cluster members and found significantly lower levels in 
AUB endometrium compared to controls. Transfection of t-HESC cells 
with pre-miR-23b mimics significantly (P<0.01; N=3) reduced CXCL12 
protein, but not mRNA levels, suggesting that miR-23b retards protein 
translation independent of transcript degradation.
Conclusion: CXCL12 and its receptor CXCR4 are up-regulated in 
endometrial tissue of women with AUB where they may contribute to 
the pathophysiology. Further, the mechanism for their mis-expression 
appears to differ, with CXCL12 being post-transcriptionally regulated. 
miR-23b, a bonafide post-transcriptional regulator of CXCL12 expression 
is significantly lower in AUB endometrial tissue as is fellow cluster 
members miR-24-1 and miR-27b. Examination of CXCL12 as well as 
the miR-23b/24-1/27b cluster and their role in the pathophysiology of 
AUB may shed new insight into the mediators and mechanisms of this 
troubling female condition.

S-036
Characterization of PIEZO1 and HAND2 in Endometriosis in 
Rhesus Macaque. Fangzhou Luo, Ov D Slayden∗. Oregon Health and 
Science University, Beaverton, OR, United States.
Introduction: The Sampson Hypothesis proposes that endometriosis 
arises from retrograde menstruation with seeding of endometrial gland and 
stroma to the abdominal cavity. The mechanosensitive channel PIEZO1 
plays a key role in cell extrusion and adhesion by maintaining integrin 
activation. PIEZO1 could contribute to endometriotic cell adhesion 
and cyclic regeneration of endometriotic lesions. In contrast, HAND2 
is a transcription factor that regulates progesterone (P) suppression 

of endometrial hyperplasia and silencing of HAND2 is implicated 
in the development of endometriosis. In this work, we assessed the 
expression and localization of PIEZO1 and HAND2 in endometrium 
and endometriosis in rhesus macaques and correlated expression of these 
moieties with cell proliferation and steroid hormones.
Methods: Tissues were analyzed from monkeys (n=5) with advanced 
endometriotic disease. Cycle stage was determined by assessment of 
estradiol (E2) and P levels and by timing of the day of the menstrual 
cycle. Control endometrium (n=5) was obtained from endometriosis free 
monkeys that were treated with E2 and P. Tissues collected after 14 days 
of E2 replicated the proliferative phase; tissues collected after 14 days of 
E2 followed by 14 days of E2 plus P replicated the secretory phase. Tissues 
were assayed by immunohistochemistry and quantitative real-time PCR 
(qRT-PCR) for cyclic changes in PIEZO1, HAND2, Ki67 and steroid 
receptors. Laser capture microdissection (LCM) followed by qRT-PCR 
permitted analysis of RNA from the functionalis zone.
Results: PIEZO1 was minimal in proliferative and secretory endometrium 
regardless of disease state. In contrast, PIEZO1 mRNA was elevated 
(P=0.01) in endometriotic lesions in the proliferative phase. Interestingly, 
PIEZO1 was also elevated (P=0.01) in the upper functionalis zone in 
animals with endometriosis. IHC revealed cytoplasmic aggregates of 
PIEZO1 in the luminal and glandular epithelial cells. HAND2 was 
localized to stroma in endometrium and endometriotic lesions. Levels were 
minimal during the proliferative phase, and as expected, increased in both 
tissues in the secretory phase. HAND2 expression was increased during 
menstruation in the lesion (p=0.05) and decreased during the proliferative 
phase (p=0.07). Ki67 transcript in the endometriotic lesions was increased 
(P=0.04) during menstruation, but reduced in the proliferative phase 
(p=0.02). ESR1 was also decreased in diseased proliferative endometrium 
(p=0.07) and lesions (0.04). PR is significantly increased in endometriotic 
endometrium at menstruation (p=0.02).
Conclusion: A major effect of P is the attenuation of epithelial 
proliferation via the regulatory effects of Hand2. PIEZO1 could promote 
epithelial proliferation, cell migration and adhesion, and initiate the 
development of endometriotic lesions. Our results support an imbalanced 
P response and abnormal cell proliferation in endometriosis compared to 
eutopic endometrium.

S-037
Inducing Infection in a Fallopian Tube Organoid Model. Bo Yu,1 
Rochelle Bergantinos,1 Clement Taylor,2 Susan Strenk,2 Elizabeth 
Swisher,1 David Fredricks.2 1University of Washington, Seattle, WA, 
United States; 2Fred Hutch Cancer Research Center, Seattle, WA, 
United States.
Introduction: Organoids have been shown to preserve the original tissue 
characteristics in many different types of tissues and have emerged to serve 
as in vitro models for many diseases. The fallopian tube (FT) is the site of 
origin for a large percentage of ovarian cancers, and is the conduit for the 
ascending infections in pelvic inflammatory diseases (PID). Establishing 
a FT organoid culture system will facilitate mechanistic studies in ovarian 
cancer, PID, and tubal factor infertility. Here, we introduced acute 
infection using two common vaginal bacterial species and studied the 
immune response of the FT organoids, demonstrating the feasibility of 
establishing an infectious disease model in the FT organoids.
Methods: After local IRB approval, FT tissues were collected in 
the operating room during salpingectomy for benign gynecological 
indications. Primary cells were seeded and cultured to organoids in 
Matrigel following the published protocols with modifications. The 
FT organoids from the same patient was inoculated with 106 CFU of 
Lactobacillus cripspatus or Atopobium vaginae per well (n=3 wells 
each). Two negative controls (n=2 wells each) included: sterile bacterial 
suspension media innoculation, and organoids alone. After 24 hours 
of incubation, organoids were released from Matrigel. Total RNA was 
extracted using Trizole (Life Technologies) according to the supplier’s 
protocol. The RNA quality was assessed using Tapestation and the RNA 
quantity was measured with Qubit fluorometer. All samples had RIN > 9.0. 
The gene expression levels of each sample was measured with nCounter 
Inflammation Panel (Nanostring).
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Results: Marked difference is noted between the L. crispatus infected 
organoids and those infected by A. vaginae. Among the most highly 
differentially expressed genes, the genes encoding CXC and CC 
chemokines are highly enriched, which may contribute to leukocyte 
recruitment. Some genes are uniquely expressed in the organoids exposed 
to A. vaginae, including NF-kB, NOD2, MHCII, which are all involved 
in antigen processing and presentation.
Conclusion: By inoculating the culture media with bacteria, we were 
able to elicit acute inflammatory response from the FT organoids. Our 
results indicate the divergence in the inflammatory responses provoked 
by the pathogenic and non-pathogenic vaginal bacterial species. Further 
studies are ongoing to explore the FT organoid as an infectious disease 
model system.

S-038
Adenomyosis is Associated with Patient-reported Recurrent 
Endometriosis. Peter A.W. Rogers,1 Dorothy A Machalek,2 Jane 
Girline,3 Jacqueline Donoghue,1 Uri Dior,4 Martin Healey,2 Sarah J 
Holdsworth-Carson.1 1University of Melbourne, Parkville, Australia; 
2Royal Women’s Hospital, Parkville, Australia; 3University of Otago, 
Dunedin, New Zealand; 4Hadassah Medical Center, Jerusalem, Israel.
Introduction: Endometriosis is a chronic disorder that negatively impacts 
patient’s quality of life. Following surgery to treat the disease, 20-60% of 
patients will experience symptom recurrence. This study aimed to identify 
risk factors associated with a first and recurrent diagnosis of endometriosis.
Methods: Clinical records and surveys were obtained with consent (n=716 
participants). Data on phenotypes present prior to primary diagnosis (age 
at menarche, gravidity/parity, smoking and medical history [e.g. patient-
reported past diagnosis of endometriosis, adenomyosis, uterine fibroids]) 
and those present at the time of surgery (age, BMI, hormone status, stage 
of endometriosis) were extracted. Following laparoscopic visualisation, 
women were stratified into non-endometriosis (n=234), endometriosis 
‘first-diagnosis’ (n=293) and endometriosis ‘recurrence’ (patient reported) 
(n=181) groups. Odds ratios (ORs) and 95% confidence intervals (CI) were 
calculated using multinomial logistic regression. Variables significant at 
p<0.1 were included in the adjusted multivariable model (AOR).
Results: In our overall cohort, n=234 (32.7%) women did not receive 
a diagnosis of endometriosis, while n=482 (67.3%) women did have 
surgically-visualised endometriosis. Compared to non-endometriosis 
patients, women with a first-diagnosis of endometriosis (n=293) were 
more likely to have lower BMI (AOR=0.9; 95% CI 0.9-1.0; p-trend 
<0.001), have fewer pregnancies (AOR=0.4; 0.3-0.5; p-trend <0.001), 
were less likely to report current hormone contraceptive use (AOR=0.5; 
0.3-0.7; p <0.001), and were less likely to report a history of uterine 
fibroids (AOR=0.3; 0.2-0.7; p = 0.005). In contrast, compared to the 
non-endometriosis group, women with recurrent endometriosis were 
more likely to be older (AOR=1.0; 1.0-1.1; p-trend = 0.043) and have a 
history of adenomyosis (AOR=2.9; 1.5-5.7; p = 0.002). They were also 
more likely to have lower BMI (AOR=0.9; 0.9-1.0; p = 0.001) and report 
fewer pregnancies (AOR=0.6; 0.4-0.8; p = 0.001).
Conclusion: Endometriosis recurs in a significant proportion of cases 
following surgical management. A novel clinical phenotype associated 

with patient-reported recurrence of endometriosis was adenomyosis. 
Knowledge of the clinical risk factors related to recurrence will assist 
with better patient stratification and recurrence risk prediction.

S-039
Downstream Signaling Cascades via CXCR4 and CXCR7 are 
Elevated in Leiomyoma Cells vs Myometrial Cells. A Mouse Model 
of Disease. Graciela Krikun∗, Carmen J Booth∗. Yale University, New 
Haven, CT, United States.
Introduction: Uterine leiomyomas represent one of the most common 
benign tumor types affecting 80% of fertile women and their incidence 
increases with age from menarche to perimenopause. However, the 
mechanisms which influence tumor onset and progression are not fully 
understood. We showed that CXCR4 and the alternate CXCL12 receptor 
CXCR7, as well as CXCL12 production is elevated in leiomyoma cell 
lines vs. myometrial cells. Moreover, the downstream signaling cascades 
resulting from activation of the CXCL12/CXCR4/CXCR7 axis are 
induced in leiomyoma cells vs myometrial cells. These findings provide us 
with new targets to inhibit and possibly abolish the growth of leiomyomas. 
We developed a mouse model of disease to conduct these studies in vivo.
Methods: Western blotting and ELISAs were conducted as we previously 
described for PI3K/AKT and MAPK phosphorylation. To determine the 
role of the axis in vivo, we injected cultured human leiomyoma cells 
subcutaneously into the flank of female Nu/J mice. After 12 weeks, 
mice were euthanized and the subcutis from the sites of injections were 
collected, fixed and tissues stained for hematoxylin and eosin (HE). 
Microscopic tumor cell foci were identified by HE, and serial sections were 
stained by Masson’s trichrome (MT) to differentiate muscle cells from 
fibroblasts and collagen, and another for a double IHC. Antibodies used: 
smooth muscle actin (SMA), Invitrogen, PA1-37024 to confirm the tumor 
cells were positive for muscle fibers. Next mouse specific CD34 (CD34ms) 
Invitrogen, MA1-22646 to differentiate human from rodent cells
Results: CXCL12 ELISAs demonstrated high expression of CXCL12 
in cultured leiomyoma cells compared to controls. Western blot analysis 
demonstrated that downstream signaling from the axis were induced. 
Specifically, PI3K/AKT and MAPK activation was demonstrated in 
leiomyoma cells. To see the role of the axis in vivo, we developed a 
mouse model of disease. Microscopic tumor cells and tumor foci were 
positive for muscle by MT, and SMA and negative for collagen by MT, 
and mouse tissue origin determined by CD34ms. We will utilize this model 
of leiomyoma to test the role of inhibiting the axis on the regression of 
leiomyomas and effects on fertilization.
Conclusion: Our preliminary data demonstrates high expression of the 
CXCL12/CXCR4/CXCR7 axis and enhanced downstream signaling 
pathways in cultured human leiomyoma vs myometrial cells. We now have 
a viable human leiomyoma tumor mouse xenograft model. We propose 
that blocking the CXCL12/CXCR4/CXCR7 pathway in vivo in our mouse 
model will lead to new non-hormonal 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-040
Using Nuclear Magnetic Resonance Metabolomics as a Non-
invasive Way of Diagnosing Endometriosis. Nicola Tempest†,1 Amy 
Whelan†,2 Marie Phelan∗,2 Dharani Hapangama∗.1 1Liverpool Women`s 
Hospital, University of Liverpool, Liverpool, United Kingdom; 
2University of Liverpool, Liverpool, United Kingdom.
Introduction: Endometriosis is an oestrogen driven chronic condition 
affecting approximately 1 in 10 women of the general population and 
up to 1 in 2 with infertility. Endometriosis is poorly understood and 
diagnosis requires invasive surgery. Metabolomics is the in-depth study 
and quantitative analysis of small molecules that are intermediate end 
product of metabolism found in cells, tissues and body fluids. As pathology 
can alter metabolic composition of biofluids, the metabolites can reveal 
important findings from complex diseases. Objectives Examine the 
potential use of plasma metabolites as biomarkers of endometriosis using 
nuclear magnetic resonance (NMR) spectroscopy.



304A Reproductive Sciences Vol. 27, Supplement 1, March  2020 Scientific Abstracts

Methods: Blood was collected preoperatively from women who were 
subsequently surgically categorised to endometriosis/ no endometriosis 
groups and 1D 1H-NMR was acquired at 37oC on a 600 MHz (bruker-
avanceIII TCI-cryoprobe). Relative metabolite abundances underwent 
statistical analysis using MetaboAnalyst 3.0 (p-values FDR adjusted).
Results: A total of 133 women (mean age 36.6 years, BMI 27.4 and 48 
(36.1%) smokers) were recruited. 26 (19.5%) had endometriosis and out 
of them 11 (8.3%) with stage 1 and 2 and 15 (11.3%) with stage 4 disease. 
One metabolite (identity unknown) could differentiate between women 
with and without endometriosis (p less than 0.01). Additional metabolites 
including 3.hydroxybutyrate could differentiate between endometriosis 
and no endometriosis (p less than 0.01) although not when smokers and 
/or obesity were filtered. When women with stage 4 endometriosis were 
compared to those with no endometriosis, numerous metabolites including 
Lactate and 3.hydroxybutyrate could differentiate between the groups (p 
less than 0.01).
Conclusion: NMR metabolomics analysis of serum distinguished women 
with and without endometriosis. Previous studies using the same technique 
in the hopes of finding a non-invasive biomarker to aid a more accessible 
and rapid diagnosis of endometriosis, have not been validated and study 
populations applicable to the general population were not utilised. 
These preliminary results can be utilised on a test cohort to examine 
if reproducible robust models can be created leading to a non-invasive 
diagnostic test for endometriosis.

S-041
The G Protein-coupled Receptor 55 (GPR55) as Putative Target for 
the Treatment of Endometriosis. Frank Sacher∗,1 Gernot Langer∗,1 
Bernd Bojahr∗,2 Martin Fritsch∗,1 René Wenzl∗,3 Thomas M Zollner∗,1 
Maik Obendorf∗,1 Jens Nagel∗.1 1Bayer AG, Berlin, Germany; 2MIC, 
Berlin, Germany; 3Medical University of Vienna, Vienna, Austria.
Introduction: The G-protein coupled receptor GPR55 binds and becomes 
activated by the phospholipid lysophosphatidylinositol (LPI), is expressed 
on pro-inflammatory macrophages and NK cells, endometrial cells and 
sensory neurons
Methods: First, we study GPR55 expression in eutopic and ectopic 
endometrium as well as LPI levels in the peritoneal lavage of endometriosis 
patients and controls. Furthermore, we study the effect of the GPR55 
agonist LPI in various in vitro and in vivo inflammatory models. Finally, 
we characterized the link between GRP55 and inflammatory pain in 
experimental models including an endometrial explant and an in vivo 
model of mechanical allodynia
Results: Our results indicate that GPR55 is expressed in endometriosis 
lesions and that the endogenous agonist LPI is slightly increased within 
endometriosis patients. Furthermore, GPR55 agonist LPI induces the 
secretion of pro-inflammatory cytokines and ERK1/2 phosphorylation 
in human endometrial explants. Injection of LPI into the skin resulted 
in the formation of skin edema as sign of induced inflammation; this 
effect could be blocked by co-application of the anti-inflammatory drug 
dexamethasone. Finally, injection of LPI into the paw of mice induced 
mechanical allodynia as effective as the injection of Zymosan
Conclusion: GPR55 is a pro-inflammatory receptor involved in 
inflammatory response to LPI. The results of the inflammatory in vitro 
and in vivo models suggesting therapeutic benefit of GPR55 antagonists 
in inflammatory conditions such as endometriosis

S-042
Cardiovascular Risks Factors and Uterine Leiomyoma: Is There 
an Association? Pinard Vanessa, Cassandra Charles, Fadi Yacoub, 
Shukla Minakshi, Anthony Filipovic, Ozgul Muneyyirci-Delale. SUNY 
Downstate Health Sciences University, Brooklyn, NY, United States.
Introduction: Uterine leiomyomas (UL) are the most common tumors 
affecting women with prevalence ranging over 70% by the onset of 
menopause. Many different risk factors, both modifiable and non-
modifiable, have been associated with the development of UL. Recent 
studies have indicated an association between uterine fibroids and several 
cardiovascular disease (CVD) risk factors such as hypertension, obesity 
and abnormal serum lipids. It has also been reported that estrogen levels 

are inversely related to cholesterol levels. As fibroids are estrogen-related 
tumors, an inverse association between hyperlipidemia and the risk for 
fibroids should be observed.
Methods: An IRB-approved retrospective chart review was conducted 
using the electronic medical records of 888 women aged 18 years and 
above seen at the State University of New York (SUNY) Downstate 
Health Sciences University’s Outpatient OB/GYN Suite. Women who 
were pregnant were excluded as well as those who were diagnosed 
with HIV or renal failure, had history of psychiatric illness, and were 
on hormone therapy for reasons other than UL. Data extracted included 
demographics, social history, medical history, BMI as well as laboratory 
parameters specifically glucose, Hemoglobin A1C (HbA1C), total 
cholesterol, triglycerides, HDL cholesterol, and LDL cholesterol. Initial 
analysis revealed a group difference in age. Age matching was completed 
using a propensity score analysis to match on exact age, using a greedy 
algorithm. The matched data were then analyzed for group differences 
using t-tests, Chi-square and Fisher’s exact test.
Results: A total of 444 women were included in the age-matched 
analysis: 222 women with UL and 222 without UL as controls. Women 
were predominantly Black (86%) with mean age of 42.1 ± 11.3 years and 
BMI of 31.2 ± 7.6 kg/m2. There was no difference between the groups 
in terms of BMI (p= 0.7908), current smoking (p= 0.0589) and current 
alcohol use (p= 0.2956). Women with UL were more likely to have a 
history of hypertension than controls (UL= 33.6 % vs. controls= 23.6%; 
p = 0.0213). There was no difference between the groups in history of 
diabetes mellitus (p=0.4798), heart disease (p= 0.9835) and dyslipidemia 
(p= 0.2326). There was no difference between the groups in glucose levels 
(p= 0.3127) and HbA1C (p= 0.0995). Mean lipid profile parameters were 
all within normal range and there was no difference noted between in 
groups for those parameters.
Conclusion: In our population of predominantly Black women assessed 
for cardiovascular risk factors, women with UL were more likely to have 
a history of hypertension than those without UL. There was no association 
between presence of UL and other risk factors such as history of diabetes 
mellitus, heart disease and dyslipidemia. There was no difference in the 
lipid profiles of UL women and controls.

S-043
The Immunopathogenesis of Ovarian Teratoma-associated 
NMDAR-Antibody Encephalitis: Mechanisms of B Cell 
Immunoreactions Inform a Rational Approach to Gynaecologic 
Operative Management. Adam Al-Diwani†, Ruby Harrison, Adam 
Handel, Sarosh R Irani∗. University of Oxford, Oxford, United 
Kingdom.
Introduction: N-methyl-d-aspartate receptor-antibody encephalitis 
(NMDAR-Ab-E) is a life-threatening yet highly treatable Ab-mediated 
neuropsychiatric disease predominantly affecting younger adult 
women. There is an ovarian teratoma (OT) in about 25%, of which 
prompt recognition and resection is associated with faster neurologic 
disease resolution and reduced relapse risk. Endocrine and reproductive 
complications of oophorectomy are a crucial consideration in operative 
aspects of management. Furthermore, these patients usually lack mental 
capacity to consent, necessitating operative decisions to be made in the 
patient’s best interests. A detailed mechanistic understanding of how 
OTs can drive NMDAR-Ab-E may inform operative decision making.
Methods: Here, we used IgA and IgM isotype-specific NMDAR-Ab 
serology, teratoma cell culture, multiplex histology and 10x single B cell 
RNAseq to investigate the immunopathogenesis of ovarian teratoma-
associated NMDAR-Ab-E.
Results: In 108 patients (284 sera) with definite anti-NMDAR encephalitis 
including 32 patients (79 sera) with OT we found a positive association 
between OT and NMDAR-IgA (35/79, 44% vs. 42/206, 20%; ratio 2.17) 
and a negative association with NMDAR-IgM (24/79, 30% vs. 98/206, 
48%; ratio 0.64). This was confirmed by multivariate analysis of samples 
from 0-100 days: NMDAR-IgA (β=0.29, P=0.0001) and NMDAR-IgM 
(β=-0.17, P=0.009). This implied OTs drive isotype-switching of the 
underlying NMDAR-Ab-secreting B cell population from IgM to IgA. 
Next, we cultured explants and dissociated cells from 3 resected teratomas 
in activation (IL1β, IL2, IL6, IL21, R848, TNFα, CD40L) or maintenance 
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(IL6 only) cytokine conditions. Whereas the explants frequently produced 
specific antibodies in both conditions (55% vs 50%), the dissociated cells 
did this less often and only under activation conditions (20% vs 0%). The 
underlying cellular architecture was then directly visualised by multiplex 
B cell histology which revealed multiple B cell clusters with a high BCL6/
AID core, consistent with a germinal centre-like process. Finally, single B 
cell RNAseq revealed clusters of clonally-expanded IgA-specific affinity 
matured memory B cells.
Conclusion: Alongside the clinical efficacy of OT removal, this data 
is strongly suggestive of the causal primacy of OT in these patients. 
Unlike the majority of OTs, when associated with NMDAR-Ab-E 
the identification and removal of these lesions is highly time critical. 
Given the age and often excellent prognosis with adequate treatment, 
the multidisciplinary team that looks after these patients should begin 
to discuss consensus guidelines on ensuring lesion removal whilst 
safeguarding future fertility. This may include novel operative approaches 
and/or ovarian cryopreservation.

S-044
Determining the True Background Rate of Endometriosis and if 
Diagnosis Preoperatively Can be Made, in a Low Risk Population, 
Utilising a Questionnaire. Nicola Tempest†,1 Amy Whelan†,2 Marie 
Phelan∗,2 Dharani Hapangama∗.1 1Liverpool Women`s Hospital, 
University of Liverpool, Liverpool, United Kingdom; 2University of 
Liverpool, Liverpool, United Kingdom.
Introduction: Endometriosis is an estrogen driven chronic condition 
thought to affect appro imately 1 in 10 women of the general population and 
up to 1 in 2 patients presenting with infertility. It is poorly understood and 
diagnosis requires surgical visualization of the pelvis, thus incidence data 
are usually from symptomatic women. Laparoscopic female sterilisation 
surgery provides permanent contraception. Objectives Determine 
the background incidence of surgically diagnosed endometriosis and 
endometriosis associated symptoms in a general population (not in 
symptomatic women seeking medical help).
Methods: 102 women undergoing laparoscopic sterilisation (no previous 
pelvic surgery) were recruited after obtaining informed consent. They 
completed a pre-operative questionnaire and surgeon documented 
presence/absence/stage of endometriosis, and other pelvic abnormalities 
e.g. adhesions. 
Results: Mean age at sterilisation was 36 years and mean BMI was 27.5. 
12 women were incidentally diagnosed with endometriosis (11.8%), 9 
(8.8%) stage I, 2 (2%) stage II, 1 (1%) stage unknown. According to the 
pre-operative questionnaire, 4 (33.3%) of the women with endometriosis 
complained of pain all of the time during their period versus 28 (31.1%) 
of those who did not have endometriosis. 3 (25%) with endometriosis 
had pain all of the time before their period versus 26 (28.9%) without 
endometriosis. Heavy periods was a symptom in 6 (50%) women with 
endometriosis versus 17 (18.9%) of those without. 3 (25%) diagnosed 
with endometriosis had prolonged periods versus 7 (7.8%) of the women 
without endometriosis. 3 (25%) diagnosed with endometriosis had 
problems conceiving versus 8 (8.9%) of the women without endometriosis.
Conclusion: Our ̀ incidental` findings of endometriosis are slightly higher 
than the quoted background incidence. Women with endometriosis seem 
to have longer and heavier periods. Interestingly, a large proportion of 
our cohort complained of pelvic pain despite having endometriosis or 
not. More research needs to understand the symptoms associated with 
endometriosis, the natural history of the disease and to improve treatment 
strategies in order to inform many symptomatic women and their medical 
professionals.

S-045
Diminishing Fetal Reserve is Quantifiable in Labor: 
Contextualized Interpretation Using Mom’s Statistics. Mark I. 
Evans∗,1 David W Britt,2 Robert D Eden,2 Shara M Evans†,3 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; 
3Gillings School of Public Health, University of North Carolina at 
Chapel Hill, Hillsborough, NC, United States.
Introduction: : Common belief is that fetal homeostasis remains stable 
throughout labor; only with excessive stress does it suddenly “fall off the 
cliff.” Such beliefs potentiate aggressive labor management even with 
worrisome Category II fetal heart rate (FHR) patterns. Fetal scalp sampling 
(FSS), once considered the “gold standard” has been almost completely 
abandoned when EFM, per se, was deemed sufficient for interpretation. 
Contextualized EFM (Fetal Reserve Index [FRI]) improves upon existing 
methods, often lowering the need for precipitous intervention. Here we 
address whether fetal reserve is diminishing, even sub-clinically, in 1st 
stage of labor before being recognizable by EFM.
Methods: We evaluated an old research database of high-risk term 
singleton pregnancies cases whose labors had extensive surveillance & 
liberal FSS. We categorized Base Excess (BE) scores by cervical dilatation 
(CxD) at time of measurement. Non-parametric analyses (MOMs values) 
were derived by CxD with increasing MOMs representing worsening 
BE levels.
Results: : BE levels steadily decrease over the 1st stage of labor. (FIG) 
Conversion to MOM’s improves the interpretation of changes and 
their implications. A BE of -8 mMol/L at 10 cm is 1.1 MOM, but the 
same measurement at 3cm is 2.0 MOM and represents a substantially 
increased risk for developing acidemia later in labor. (TABLE). FRI 
levels significantly correlate with BE values (average FRI/BE correlation 
is ~ .50, p < .001) (Reprod Sci in press) and can indicate intrauterine 
resuscitative (IR).
Conclusion: MOMs interpretation by CxD generates a semi-quantitative, 
earlier identification of deviation from normal. IR can begin earlier in labor 
and before clinically compromise. Emphasizing resuscitative measures, 
as indicated by FRI, as a routine part of clinical management can reduce 
acidosis risk and unnecessary interventions.

Base Excess converted to MOMs by CxD

BE Score 0-3cm 4-5cm 6-7cm 8-9cm 10cm

-2 0.5 0.4 0.3 0.3 0.3

-4 1.0 0.8 0.7 0.6 0.5

-6 1.5 1.2 1.0 1.0 0.8

-8 2.0 1.6 1.3 1.2 1.1

-10 2.5 2.0 1.7 1.5 1.3

-12 3.0 2.4 2.0 1.8 1.6
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S-046
Adrenomedullin (ADM) Suppresses Insulin Secretion by 
Pancreatic β-cells through Endoplasmic Reticulum Stress. Yuanlin 
Dong, Simone Hernandez Ruano, Nicola van der Walt, Kathleen 
Pennington, Chandrasekhar Yallampalli. Baylor College of Medicine, 
Houston, TX, United States.
Introduction: Defective pancreatic β-cell adaptation in pregnancy plays 
an important role in the pathophysiology of gestational diabetes mellitus 
(GDM), but the molecular basis remains unclear. Our previous studies 
have shown that circulating adrenomedullin (ADM) concentrations are 
elevated in GDM women, and the number of β-cells in pancreas islets and 
serum levels of insulin are reduced in a non-obese GDM mouse model. 
The present studies were designed to determine if ADM and its receptors 
were present in pancreatic islets in pregnant mice, and if so, whether ADM 
regulates insulin synthesis and secretion using NIT-1 mouse β-cell line.
Methods: Pancreatic tissues were collected from WT C57BL/6J mice on 
day 17.5 pregnancy (n=5). Immunofl uorescent staining was performed 
on paraffi  n embedded pancreatic sections for the cellular localizations 
of α and β cells, ADM and its receptor components CRLR, RAMP2 
and RAMP3 with specifi c antibodies. NIT-1 mouse β-cell line was used 
to evaluate the infl uence of ADM on beta cell functions. Cell growth 
was assessed by cell proliferation kit (MTT), and insulin synthesis and 
secretion were determined using mouse insulin ELISA kit. Quantitative 
Real-time PCR was carried out to determine mRNA expressions of ADM, 
its receptor components, and the genes of endoplasmic reticulum (ER) 
stress biomarkers.
Results: (1) Immunofl uorescent staining showed that ADM and its 
receptor components CRLR, RAMP2 and RAMP3 proteins are abundantly 
expressed in mouse pancreatic islets. (2) NIT-1 β-cells express mRNA 
for ADM and its receptor components, and the expressions for CRLR, 
RAMP 2, and RAMP3, but not ADM, were increased by glucose in a 
dose-dependent manner. (3) ADM dose-dependently inhibits NIT-1 β-cell 
proliferation, and this inhibition is blocked by ADM antagonist, ADM22-
52. (4) ADM inhibits glucose-induced insulin synthesis and secretion by 
NIT-1 β-cells, while these eff ects are reduced by ADM22-52, adenylyl 
cyclase inhibitor (SQ22536), and Erk pathway inhibitor (PD98059), and 
(5) ADM-inhibited β-cell insulin synthesis is associated with an substantial 
increase of ER stress biomarker genes, BIP and t-Xbp-1, suggesting the 
involvement of ER stress in ADM’s actions.
Conclusion: Mouse pancreatic islets showed expressions of both proteins 
and mRNA for ADM and its receptors. ADM inhibits β cell growth and 
insulin synthesis and secretion, and these inhibitions are associated with 
ER stress biomarker overexpression. Taken together with our previous 
results in GDM patients, we conclude that ADM is involved in the 
regulation of beta cell functions. Increased circulating ADM concentration 
in diabetic pregnancies may contribute to the defective β-cells adaptation, 
and blockade of ADM actions with its antagonists may improve β-cell 
functions.

S-047
Predictors of Maternal and Neonatal Infection in Women with 
Intrapartum Fever. Heather Campbell∗,1 Alyson Shinn,1 William 
Grobman,2 Judith Chung,3 David Haas,4 Uma Reddy,5 Hyagriv 
Simhan,6 Robert Silver.1 1University of Utah, Salt Lake City, UT, United 
States; 2Northwestern University, Chicago, IL, United States; 3UC 
Irvine, Irvine, CA, United States; 4Indiana University, Indianapolis, 
IN, United States; 5Yale University, New Haven, CT, United States; 
6University of Pittsburgh, Pittsburgh, PA, United States.
Introduction: Intrapartum fever is a key clinical feature of both 
chorioamnionitis and the more recently defi ned entity of triple I. We sought 
to determine characteristics of chorioamnionitis or triple I predictive of 
maternal and neonatal infection in women with intrapartum fever.
Methods: Secondary analysis of the NuMOM2b observational cohort 
study. Women with singleton gestations at > 37 weeks who developed 
intrapartum fever with no extrauterine infection were included. All 
women received intrapartum antibiotics except in cases of allergy or 
close proximity to delivery. The primary outcome was a composite of 
neonatal infectious morbidity (antibiotics > 5 days, culture-proven sepsis, 
bacteremia, pneumonia, or bacterial meningitis). The secondary outcome 

was maternal endometritis. Logistic regression was used to evaluate the 
association of outcomes with clinical criteria for diagnosis of intraamniotic 
infection (fetal tachycardia, maternal tachycardia, maternal leukocytosis) 
and other obstetric and demographic characteristics.
Results: Of 552 term deliveries with intrapartum fever, 47 (8.1%) 
met criteria for the primary outcome. Results of the unadjusted and 
multivariable analyses are summarized below (Table 1). In multivariable 
analysis, maternal tachycardia, duration of membrane rupture and 
government insurance remained associated with the primary outcome. 
36 women (7%) developed endometritis. Clinical characteristics 
of intraamniotic infection correlated poorly with endometritis, but 
Hispanic ethnicity, Black race, and ruptured membranes > 18 hours were 
signifi cantly associated (Table 2).
Conclusion: Of the diagnostic criteria for chorioamnionitis or triple 
I available, only maternal tachycardia was associated with neonatal 
infection. Membrane rupture > 18 hours was associated with both maternal 
and neonatal infection.

S-048
Development and Validation of a Model to Predict Preterm 
Delivery Within Seven Days. Emily S Reiff ,1,2 Xuehan Ren,2 Dipali 
Pandya,2 Sheng Luo,2 Brenna Hughes,2 Eric Jelovsek.2 1Brigham & 
Women’s Hospital, Boston, MA, United States; 2Duke University, 
Durham, NC, United States.
Introduction: Optimal steroid administration for preterm birth is poor. 
The objective of this study is to develop and internally validate a model to 
predict the probability of delivery within 7 days, between 24 and 34 weeks 
(wks) gestation, with a goal of optimizing antenatal steroid administration.
Methods: A retrospective cohort of all women who delivered within a 
single tertiary system between January 2014 and April 2017, who had at 
least one unscheduled urgent obstetric evaluation between 24 and 34wks 
gestation, was used for model development. Baseline characteristics, 
antepartum variables and delivery outcomes were collected. A generalized 
linear mixed model (GLMM) was created to predict preterm delivery 
within 7 days of evaluation. Covariates that were statistically signifi cant 
(p< 0.05) or deemed to be clinically relevant were included. Variable 
selection was performed using Least absolute shrinkage and selection 
operator (Lasso) regularization and compared to the base model. Internal 



 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 307A

Saturday Posters

10-fold cross validation was performed to adjust for model overfiting. 
Performance was evaluated using area under the receiver operating 
characteristic curve (AUC), Brier score and calibration curve.
Results: 3493 pregnancies met study criteria, incurring 5483 urgent visits 
between 24 and 34wks. Average gestational age at delivery was 36.7wks; 
30.6% of women delivered prior to 34wks. Covariates included in the 
model are outlined in Table 1. The AUC and Brier scores were 0.800 
(95% CI 0.781, 0.816) and 0.093, respectively. The calibration curve is 
demonstrated in Figure 1. Lasso did not improve model performance, 
resulting in an AUC and Brier score of 0.799 (95% CI 0.782, 0.817) and 
0.093, respectively.
Conclusion: A GLMM model to predict delivery within 7 days at time 
of urgent obstetric evaluation between 24 and 34wks performs well with 
strong discrimination and calibration. Such a model could assist clinicians 
in deciding whether and when to administer antenatal steroids for women 
at risk of preterm delivery. The model should undergo external validation 
prior to clinical deployment.

S-049
Racial and Ethnic Inequities in Cesarean Delivery in a Low-Risk 
Nulliparous Cohort. Michelle Debbink†, Eunice Kennedy Shriver 
NICHD Maternal-Fetal Medicine Units Network, Bethesda, MD, 
U.S.A.. University of Utah, Salt Lake City, UT, United States.
Introduction: Over 20% of births in the U.S. occur via primary 
cesarean delivery (CD), which is associated with maternal morbidity. In 
observational studies, non-Hispanic black (NHB) and Hispanic women 
have higher CD rates than non-Hispanic white (NHW) women. We aimed 
to evaluate race/ethnicity (R/E) differences in CD in a low risk nulliparous 
cohort. We also assessed if: 1) indication for CD differed by R/E; or 2) 
differences in CD explained R/E differences in maternal morbidity.
Methods: Secondary analysis of a randomized controlled trial of expectant 
management vs. induction of labor at term in low risk nulliparas. We 
excluded women without R/E data, or who identified as other than NHW, 

NHB, or Hispanic. Indications for CD included non-reassuring fetal status 
(NRFS), labor dystocia (arrest of dilation/descent), or other. Composite 
maternal morbidity adhered to Centers for Disease Control & Prevention 
(CDC) definitions except infection morbidity, which included sepsis (per 
CDC) and other infections. We used adjusted binomial logistic regression 
to assess relationships between CD and R/E (with a random effect for site), 
and to assess association with maternal morbidity. We used multinomial 
logistic regression to assess odds of CD by indication.
Results: 5759 women were included, with 1158 (20.1%) having CD. 
Table 1 provides outcome frequency by R/E. In adjusted logistic models, 
odds of CD were increased for NHB (aOR 1.51, 95% CI 1.22-1.86) and 
Hispanic women (aOR 1.26, 95%CI 1.03-1.54) compared to NHW women 
(Figure). Odds of CD for NRFS were increased for NHB (aOR 1.94, 
95%CI 1.52-2.47) and Hispanic (aOR 1.59, 95%CI 1.26-2.01) women 
compared to NHW women in adjusted multinomial models. Adjusting for 
study arm or hypertensive disorders did not alter results. Odds of maternal 
morbidity were increased for NHB and Hispanic women compared to 
NHW women. CD explained 10.6% and 10.0% of excess morbidity for 
NHB and Hispanic women, respectively.
Conclusion: In this low risk cohort, primary CD rates among NHB 
and Hispanic women exceed that for NHW women, driven by CD for 
NRFS. These differences mediate a portion of R/E disparities in maternal 
morbidity.

S-050
Evidence Based Protocol Decreases Time to Vaginal Delivery in 
Elective Inductions. Sunitha C Suresh†,1 Lauren Kucirka†,2 Danielle 
Chau†,2 Megan Hadley†,2 Jeanne Sheffield∗.2 1University of Chicago, 
Chicago, IL, United States; 2Johns Hopkins Hospital, Baltimore, MD, 
United States.
Introduction: Labor induction accounts for over 1 in 5 births in the 
United States. There is large variability in practices across hospitals among 
aspects of obstetric care. Standardizing aspects of induction of labor has 
been shown to have beneficial maternal and fetal effects. The purpose of 
this study was to determine the impact of a contemporary evidence-based 
labor induction protocol on maternal and neonatal outcomes.
Methods: In February 2018, a labor induction protocol including 
standardized cervical ripening and early amniotomy was implemented 
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on the labor and delivery unit at a large academic center along with 
comprehensive training of staff . Maternal and fetal outcomes were 
compared between patients undergoing induction over a 9 month period 
following protocol initiation to those induced in the 9 months prior, 
excluding a 2 week washout period while training occurred.
Results: We studied 896 patients who underwent induction of labor (IOL) 
during our study period (390 pre-protocol and 506 post-protocol). Baseline 
characteristics of maternal age, nulliparity, race and birth weight were 
similar in those induced pre and post protocol. There was a signifi cant 
increase in number of elective inductions occurring post-protocol (Table). 
There was a signifi cant decrease in time from start of induction to rupture 
of membranes in all women under the protocol (13.3 hours pre-protocol 
vs 10.4 hours post protocol, p=< 0.001); however, overall time from 
induction start to delivery was similar for all women. When the analysis 
was stratifi ed by elective and non-elective IOL, we found that time from 
IOL initiation to vaginal delivery was shortened post-protocol for those 
undergoing elective induction (17.5 hours vs 14.8 hours, p =0.05). There 
was no signifi cant diff erence in cesarean delivery, chorioamnionitis, 
postpartum hemorrhage, or NICU admission.
Conclusion: Implementation of an evidence-based labor induction 
protocol was associated with decrease time to vaginal delivery in those 
undergoing elective induction of labor without compromise of maternal 
or neonatal outcomes.

Table. Baseline Characteristics of Study Participants Pre and Post Protocol

Pre-Protocol 
(n=390)

Protocol 
(n=506) p-value

Mean age (years) 29.3 + 5.8 29.4 + 5.9 0.8

Nulliparity 235 (60) 305 (60) 1.0

Pre-gravid BMI 28.4+ 8.3 28.7 + 
10.4 0.8

Birth Weight in grams 3190 + 604 3237 +
603 0.3

Indication for Induction <0.001

Elective 69 (17.5) 162 (31.9)

Hypertensive Disorder 173 (44.5) 177 (35)

Diabetes 11 (2.8) 11 (2.2)

Term or Post-Dates 78 (20.1) 94 (18.6)

Oligohydramnios 19 (4.9) 14 (2.8)

Intrauterine Growth Restriction 11 (2.8) 15 (2.9)

Decreased Fetal Movement or 
Other Fetal Indication 5 (1.3) 13 (2.6)

Maternal Condition 17 (4.4) 13 (2.6)

Cholestasis 7 (1.8) 7 (1.4)

Data reported as n(%) or mean + SD

S-051
Outcomes for Women with Gestational Diabetes Diagnosed Prior 
to 20 Weeks Gestation. Rachel K. Harrison†, Meredith Cruz∗, Alyssa 
Stiff †, Ashley Wong†, Anna Palatnik∗. Medical College of Wisconsin, 
Milwaukee, WI, United States.
Introduction: Current recommendations regarding gestational diabetes 
mellitus (GDM) include early screening for women at increased risk. We 
sought to identify the eff ects of early GDM screening and diagnosis on 
medication management and pregnancy outcomes.
Methods: This was a retrospective cohort study of all women diagnosed 
with GDMA2 in a single tertiary care center. Women were excluded if they 
had multiple gestations or fetal congenital anomaly. Maternal and neonatal 
outcomes were compared between women with GDM stratifi ed into two 
groups based on the timing of GDM diagnosis: Group 1) women diagnosed 
less than 20 weeks gestation; Group 2) women diagnosed at or greater 
than 20 weeks gestation. Maternal and neonatal outcomes were compared 
between the two groups using univariate and multivariate analyses.
Results: A total of 436 women met inclusion criteria, of which 68 (15.6%) 
were diagnosed prior to 20 weeks. There were no diff erences between 
groups regarding race, insurance, utilization of insulin, or the percentage 
of abnormal glucose values when insulin or oral hypoglycemic agents 
were started. Women diagnosed prior to 20 weeks were older, multiparous, 
had higher early pregnancy body mass index (BMI), higher rates of 
chronic hypertension, less gestational weight gain (6.4±6.0 vs 9.8±9.5 
kg, p=0.002), and about 2 weeks longer trial of diet and exercise before 
medication initiation (5.3±4.8 vs 3.2±2.2 weeks, p<0.001) compared 
to women diagnosed greater than 20 weeks (Table 1). Birthweights 
were similar between groups and there were no diff erences in maternal 
outcomes (Table 2). However, women diagnosed with GDM prior to 
20 weeks were more likely to have a small-for-gestational age (SGA) 
infant than those diagnosed after 20 weeks. These fi ndings persisted in 
multivariate analysis controlling for maternal age at delivery, nulliparity, 
early pregnancy BMI and chronic hypertension (aOR=2.83 95% CI 
1.07-7.51) (Table 2).
Conclusion: Women diagnosed with GDM prior to 20 weeks of gestation 
were more likely to have an SGA infant than those diagnosed at or greater 
than 20 weeks. Maternal or neonatal outcomes were otherwise similar 
between groups.
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S-052
Intrauterine Infection with Poor Perinatal Outcome: A 20-year 
Regional Population-Based Study in Southern Japan. Yuki 
Kodama, Koutarou Doi, Rie Yamashita, Tomoko Yamagichi†, 
Masatoki Kaneko, Hiroshi Sameshima, Tsuyomu Ikenoue. University 
of Miyazaki, Miyazaki, Japan.
Introduction: Chorioamnionitis (CAM) or intrauterine infection has 
been implicated as a potential cause of perinatal death and cerebral palsy. 
This regional population-based study assessed its trends over a 20-year 
period in southern Japan.
Methods: Between 1998 and 2017, 1,203 of 203,081 births were 
registered as perinatal death or poor neurological outcome. Among them, 
87 were complicated with acute intrauterine infection and were diagnosed 
with clinical CAM, histological CAM, or early-onset neonatal sepsis 
(<2 days of life). Clinical CAM was diagnosed based on the presence of 
persistent maternal fever >38ºC and one or more of the following: maternal 
leukocytosis (white blood cell count >15,000 cells/mm3), maternal 
tachycardia (>100 bpm), uterine tenderness, and foul-smelling amniotic 
fluid or vaginal discharge. Intrauterine viral infection was excluded.
Results: In total, 536 stillbirths, 254 neonatal deaths, and 413 infants 
with cerebral palsy were registered during the 20-year period. 87 of 
poor outcome cases were diagnosed with intrauterine infection, and were 
divided into 4 categories; 22-27 weeks (n=54), 28-33weeks (n=14), 34-36 
weeks (n=1), and >37 weeks (n=18). The isolated organisms of 87 cases 
were gram-positive bacteria (47%), gram-negative bacteria (41%), fungi 
(9%), and Ureaplasma/Mycoplasma species (3%). Of these, group B 
streptococcus (GBS) and Escherichia coli were most commonly isolated, 
(17% each). The distribution of intrauterine infection cases at 10-year 
intervals was 48 in 1998-2007 and 39 in 2008-2017 (not significantly 
different; p = 0.58). In term and late-preterm pregnancy, GBS cases 
decreased significantly (p < 0.02) from 6 (1998-2005) to 0 (2006-2017), 
corresponding to when intrapartum GBS prophylaxis was introduced. 
Contrarily, group A streptococcus, Campylobacter, and Haemophilus 
influenzae were isolated in the latter period. Also, expanded spectrum 
beta-lactamase (ESBL) producing bacteria and ampicillin resistant 
microorganisms have been isolated more commonly.
Conclusion: Invasive GBS infection was significantly reduced after 
the implementation of universal culture-based screening and use of 
intrapartum GBS prophylaxis in term and late-preterm pregnancy. 
However, severe infection with group A streptococcus, Campylobacter, 
and H. influenzae along with antimicrobial resistance should be paid 
attention to in cases of intrauterine infection.

S-053
Labour Induction in Women With Class III Obesity: A Single 
Center Experience. Shifana Lalani†, Rita Morassut†, Genevieve 
Eastabrook∗, de Vrijer Barbra∗. Western University, London, ON, 
Canada.
Introduction: Women with Class III obesity (BMI ≥40 kg/m2) have 
elevated caesarean section (CS) rates. They often require an induction 
of labour for maternal co-morbidities, potentially increasing unplanned 
CS rates and complications. Elective CS has been advocated for women 
with BMI≥40, however, our centre supports induction of labour and has 
implemented a policy to accept prolonged labours to reduce CS rates. 
This retrospective review sought to determine factors affecting success 
and complications of this intervention.
Methods: This is a retrospective review of primiparous women with 
BMI ≥40 kg/m2 and singleton pregnancies undergoing induction of 
labour at London Health Sciences Centre, between January 1, 2015 and 
April 30, 2019.
Results: A total of 172 labour inductions were included (Table 1). The 
most important pregnancy comorbidities included (pre)gestational 
diabetes and gestational hypertension, resulting in 28% and 44% of 
inductions, respectively. Thirty-eight percent of patients required a CS 
after induction of labour. Vaginal birth (VB) rates after induction of 
labour were higher in patients who did not require cervical ripening and 
had lower birth weight, with no average difference in the 5-minute Apgar 
scores, cord blood pH or NICU admission. Patients with a VB had a wider 
variation in length of stay from admission to delivery, while length of stay 
was longer in CS patients from delivery to discharge.
Conclusion: Induction of labour in women with class III obesity results 
in a CS rate comparable to the 34% reported in the literature for labour 
induction in Canadian women1. While medical reasons for induction and 
factors that affect success are not modifiable, a reliable assessment of fetal 
weight may be beneficial in decision making around mode of delivery. 
Our study supports that labour induction in women with Class III obesity 
is a safe alternative to elective CS.
1. Kelly S, et. al, Examining Caesarean Section Rates in Canada Using the 
Robson Classification System, J Obstet Gynaecol Can 2013;35(3):206-
214.
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Table 1 - Pregnancy Outcomes

N (%)

Mode of 
Delivery Caesarean Section 65 (38%)

Spontaneous 
Vaginal Birth 93 (54%)

Operative Vaginal 
Birth 14 (8%)

Cesarean 
Section - N 
(%)

Vaginal Birth - 
N (%)

Cervical 
Ripening 

Balloon, PGE2 or 
both 54/59 (91%) 74/92 (80%)

Labour 
Complications Shoulder dystocia 0 (0%) 10 (9%)

Chorioamnionitis 8 (12%) 5 (5%)

Postpartum 
Complications

Post-partum 
Hemorrhage 10 (15%) 14 (13%)

Perineal Tear >2nd 
Degree 0 (0%) 9 (8%)

Wound Infection/
Endometritis 8 (12%) 4 (4%)

Cesarean 
Section 
- Mean (SD)

Vaginal Birth 
- Mean (SD)

Neonatal 
Outcomes Gestational age 39w3d (±8d) 39w0d (±8d)

Birthweight (g) 3607 (±567) 3440 (±418)

APGAR 5 min 8.5 (±1.3) 8.8 (±0.6)

Arterial Cord Blood 
pH 7.20 (±0.05) 7.20 (±0.09)

NICU Admission 5 (8%) 7 (7%)

Cesarean 
Section 
-Hours (Min-
Max)

Vaginal Birth 
- Hours (Min-
Max)

Length of Stay Admission to 
Delivery

28.25 (9.97-
63.28)

24.36 (1.25-
115.07)

Delivery to 
Discharge

66.49 (38.78-
176.08)

37.01 (10.01-
119.48)

 

S-054
Pregnancy and Delivery Outcomes in Solid Organ Transplant 
Recipients: A Modern Cohort. Jenny Yang Mei†, Ophelia Yin†, 
Masaru Negi∗, Yalda Afshar∗. UCLA, Los Angeles, CA, United States.
Introduction: Pregnancy in kidney and liver transplant recipients incur 
transplant-related risks combined with maternal physiological changes and 
have been associated with high-risk pregnancies. We aimed to investigate 
obstetrical outcomes in these transplant recipients in a modern cohort.
Methods: A retrospective case-control study was performed of women 
with history of either kidney or liver transplant compared to a selected 
group of control patients who delivered at a large academic referral center 
over eight years from 2012 through 2019. All previously transplanted 
patients who delivered a liveborn neonate during the study period were 
included. Controls were selected on similar baseline risk factors as the 
transplant patients. Patients with major maternal or fetal co-morbidities 
were excluded. Demographic and outcome data were chart abstracted. 
Independent sample t-test and one-way ANOVA was used to compare 
means across groups. Chi-square was used to analyze differences between 
groups.

Results: Thirty-three total pregnancy episodes were noted for the 
transplant cohort with two set of twins for a total of 35 babies. A 
control group of 33 pregnancies with two sets of twins was matched for 
comparison. Mean maternal age at delivery was significantly lower in 
transplant recipients, with average 27.8±5.6 years for liver transplant, 
32.9±6.0 years for kidney transplant, and 33.8±7.5 years for control 
(p=0.016). Average gestational age at delivery was significantly lower 
in transplant recipients (36w0d±24d vs 38w3d±9d, p<0.001). Being a 
transplant recipient resulted in significantly increased risk for having a 
preterm delivery (17.1% vs 2.9%, p=0.046), history of hypertension (60% 
vs 11.4%, p<0.001), antepartum admission (60% vs 5.7%, p<0.001), 
preeclampsia (42.9% vs 11.4%, p=0.003), postpartum hemorrhage 
(22.9% vs 2.9%, p=0.012), and NICU admission (57.1% vs 11.4%, 
p<0.001). Transplant recipients had significantly lower average neonatal 
birthweight (2490±721g vs 3188±518g, p<0.001) and 5-minute APGAR 
score (8.4±0.9 vs 8.8±0.6, p=0.036). There was no difference in mode 
of delivery between transplant and control, nor in composite maternal or 
neonatal morbidity. In a trimodal comparison between kidney versus liver 
transplant recipients versus controls, there were significant differences 
in rate of antepartum admission (64.7% kidney, 55.6% liver, 11.1% 
control; p=0.003) and hypertensive disease (76.5% renal, 44.4% liver, 
5.6% control; p<0.001).
Conclusion: Pregnancy in kidney or liver transplant recipients is 
associated with various obstetrical risks and complications. These are 
important to discuss with patients for informed decision making and 
appropriate antepartum and delivery management. IRB #18-000872

S-055
Longitudinal Assessment of Exosomal SVATs in Preterm, 
Preeclampsia, andGestational Diabetes Mellitus. Nanbert Zhong∗,1 
Jing Pan†,2 Yong Wang∗,3 Weina Ju†.1 1New York State Institute for 
Basic Research in Developmental Disabilities, Staten Island, NY, 
United States; 2Southern Medical University, Guangzhou, China; 
3Washington University School of Medicine, St. Louis, MO, United 
States.
Introduction: Synapses connect neurons into vast networks during 
intrauterine development of brain. During which, formation and function 
of synaptic vesicle (SV) are the fundamental condition. Lacking advanced 
technology, particularly the longitudinal real-time monitoring of the 
SV-associated transcripts (SVATs) during the intrauterine period, has 
limited the knowledge-acquiring of dynamic gene expression profile 
(GEP) of SVATs.
Methods: Based on our success of analyzing exosomal GEP of SVATs 
in peripheral plasmas of young children with autism spectrum disorder 
(ASD), from which a statistical significance of GEP for SVAT-associated 
lncRNAs at genetic loci of STX8, SYT9, SYT15, SV2C, SLC18A2, and 
SYP, and four of SVAT-associated mRNAs at SYT9, SYT15, SV2C, and 
SYP were differentially expressed, we developed a real-time assessment, 
on a weekly basis during pregnancy from the 11th to the 40th gestational 
week (GW), for longitudinal dynamic monitoring GEP of SVAT molecules 
within exosomes that are circulated in maternal plasmas.
Results: Our results showed that SVAT-associated lncRNAs/mRNAs 
were differentially expressed from the first trimester of pregnancy to 
the term of birth (Figure 1), suggesting that GEP of SVAT-mRNAs has 
been epigenetically regulated by SVAT-lncRNAs during the period of 
intrauterine development of fetal neural circuits. Comparing pathological 
pregnancies, including spontaneous preterm birth (sPTB), preeclampsia 
(PE), and gestational diabetes mellitus (GDM), to normal pregnancies, 
we established specific correlations of SVAT-lncRNA and SVAT-mRNA 
of STX8, SLC18A2, and SYPwith sPTB; SVAT-lncRNA and SVAT-mRNA 
of STX8 with PE; and SVAT-lncRNA and SVAT-mRNA of SV2C as well 
as SVAT-mRNA of SYP with GDM (Figure 2).
Conclusion: Our study concluded that variant complication in 
pathological pregnancies may alter GEP of the SVATs, which is likely to 
affect the intrauterine development of neural circuits and consequently 
influence the fetal brain development.
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S-056
Association Between Maternal Obesity and Perinatal Depressive 
Symptoms. Samantha de los Reyes†. University of Chicago/
NorthShore University Health Systems, Evanston, IL, United States.
Introduction: To evaluate whether obesity is associated with an increased 
risk for perinatal depressive symptoms.
Methods: We performed a retrospective cohort study of women who 
completed an EPDS score during the antepartum period at a suburban 
integrated health system. Perinatal depressive symptoms were defined as 
a score of > 10 on the Edinburgh Postnatal Depression Scale (EPDS) or 
affirmative response to thoughts of self-harm. EPDS scores were compared 
by pre-pregnancy or first trimester body mass index (BMI) category 
as underweight (BMI <18.5 kg/m2), normal weight (BMI <25 kg/m2), 
overweight (BMI 25-29 kg/m2), or obese (BMI >30 kg/m2). Univariable 
analyses were performed to evaluate the association between maternal 
BMI category, demographic and clinical characteristics, and depressive 
symptoms. Multivariable analyses were performed to adjust for potential 
confounders identified as variables with p < 0.10 in univariable analysis.
Results: Our analysis included 3,433 obese women, 3,854 overweight 
women, 5,960 normal weight women and 1,208 underweight women. 
The median gestational age of EPDS was 26 weeks gestational age (IQR 
22-28). In univariable analyses, obese women were significantly less 
likely to be multiparous, married and White non-Hispanic and were more 
likely to be publically insured and have underlying diabetes or chronic 
hypertension compared to underweight, normal weight, and overweight 
women (Table). In a multivariable analysis adjusted for these variables, 
obesity (aOR 1.18, 95% CI 1.04-1.35), Black non-Hispanic (aOR 1.31, 
95% CI 1.08-1.59), Asian (aOR 1.38, 95%CI 1.16-1.65), Hispanic (aOR 
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1.25, 95% CI 1.06-1.47) and other race (aOR 1.31, 95% CI 1.15-1.50) 
remained signifi cantly associated with an increased risk of perinatal 
depressive symptoms. In addition, public insurance remained signifi cantly 
associated with an increased risk of perinatal depressive symptoms 
(aOR 1.27, 95% CI 1.11-1.45) while married women were less likely to 
experience perinatal depressive symptoms (aOR 0.62, 95% CI 0.54-0.71).
Conclusion: Obesity is independently associated with an increased risk 
of perinatal depressive symptoms.

S-057
Oxytocin Washout in Labor Induction. Preston Edge†,1 Ashley 
Battarbee,2 David Stamilio.3 1University of North Carolina, Chapel 
Hill, NC, United States; 2University of Alabama Birmingham, 
Birmingham, AL, United States; 3Wake Forest Baptist Health, Winston-
Salem, NC, United States.
Introduction: Oxytocin receptor downregulation in uterine smooth 
muscle has been demonstrated following oxytocin exposure. Stopping and 
restarting oxytocin infusion in this scenario may increase the likelihood 
of vaginal delivery, but evidence for this approach is lacking. We aimed 
to describe a population of women who received an oxytocin washout 
and identify factors associated with cesarean delivery.
Methods: This was a retrospective case-control study of women who 
underwent term labor induction with a viable, singleton pregnancy 
at a tertiary medical center (4/2014-3/2017). All women undergoing 
induction who had an oxytocin washout, defi ned as oxytocin initiation 
and subsequent discontinuation for an indication other than non-reassuring 
fetal status, were included. Summary statistics were used to describe the 
population, and maternal and obstetric characteristics were compared by 
route of delivery. Multivariable logistic regression was used to estimate 
the association between these characteristics and cesarean delivery.
Results: A total of 222 women met inclusion criteria. Among this 
population, 166 (75%) women were nulliparous. Before the fi rst washout, 
women received a median of 11 hours of oxytocin, had a median cervical 
exam of 3/50/-3 and 80% had intact membranes. The fi rst washout lasted 
a median of 2.2 hours, and 69 (31%) women received multiple washouts. 
Cesarean delivery occurred in 92 (41%) women. Factors independently 
associated with increased odds of cesarean delivery were nulliparity (aOR 
2.36, 95% CI 1.09-5.11) and receipt of multiple washouts (aOR 2.66, 95% 
CI 1.50-4.73). Intact membranes at time of fi rst washout and cervical 
dilation were associated with lower odds of cesarean delivery (Table 2).
Conclusion: Most women who received oxytocin washout were 
nulliparous, had intact membranes, unfavorable cervical exams, and 
more than 10 hours of oxytocin before the fi rst washout. Nulliparity and 
multiple oxytocin washouts were risk factors for cesarean delivery while 
intact membranes and greater cervical dilation at time of initial washout 
were protective factors.

S-058
“The Short Story Is That She Was Born”: A Longitudinal Analysis 
of Birth Experience Narratives in Women with and Without 
Persistent Postpartum Mood Disorders. Ashley Hesson†, Joanna 
Kountanis, Maria Muzik, Elizabeth Langen∗. University of Michigan, 
Ann Arbor, MI, United States.
Introduction: We quantitatively evaluate birth narratives in women who 
screen positive for post-partum mood disorders, comparing those with 
and without signifi cant residual mood symptoms in order to identify 
opportunities for communication-based interventions.
Methods: We recruited women into a prospective observational trial 
of the associations between events during birth and the development 
of postpartum depression (PPD) or PTSD. Women were excluded if 
they delivered <28wks, developed depression<28wk, had an IUFD, or 
delivered at an outside hospital. Women were screened for a mood disorder 
with standardized tools via text messaging at 6wk and 3, 6, and 12mo 
postpartum. Those who screened positive underwent a semi-structured 
interview about their birth. Women were grouped into those who scored 
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above the cut off  (EPDS≥10) and those who scored below (EPDS<10) 
at the fi nal time point when they completed a screening. The participant 
speech from interview transcripts was tagged with an affi  nity-based 
lexicon and subjected to sentiment analysis. Fisher-exact tests were used 
to characterize demographics and delivery outcomes.
Results: 600 women were recruited; 426 remained after exclusions. 
90 women screened positive at some time point. Of these, 36 women 
were positive for PPD and 54 were negative at their fi nal completed 
survey. Women negative for PPD emphasized anticipated emotions 
(“scared”, “disappointed”) in their birth plan talk. Women positive for 
PPD emphasized “emergencies”, “issues” and “worry” in their birth 
evaluations (Figure 1). When describing experiences during delivery, 
groups similarly focused on “pain”, “bleeding”, and labor events. There 
were no between-group diff erences in parity (P=0.22), delivery mode 
(P=0.05), hypertensive disorders of pregnancy (P=0.11), or history of 
anxiety (P=0.72). Surprisingly, history of depression was more prevalent 
in the group of women negative for PPD (P=0.02).
Conclusion: The resolution of PPD symptoms was associated with 
anticipating emotions in birth planning. Conversely, evaluations of birth 
as at-risk or pathologic were more common in those with persistent PPD. 
Further study of both emotional preparation for birth (e.g., provider patient 
counseling, community/ medical resources) and what language is used 
to describe birth events may off er insight into the relationship between 
these events and PPD.

S-059
Does Maternal Progesterone Administration for Preterm Birth 
Prevention Modify the Risk of Neonatal Intraventricular 
Hemorrhage? Daisy Leon-Martinez†, Jennifer Culhane, Lisbet S 
Lundsberg, Michelle Silasi, Uma M Reddy, Audrey A Merriam∗. Yale 
University, New Haven, CT, United States.
Introduction: Intraventricular hemorrhage (IVH) is a major risk factor 
for neurodevelopmental disabilities in preterm infants. Despite recent 
advances in neonatal care, rates of IVH are unchanged. Progesterone has 
been associated with improved neurologic outcomes following traumatic 
brain injury in adults. We hypothesized that maternal administration of 

intramuscular progesterone (17-OHP) may be independently associated 
with decreased rates of IVH in preterm infants born before 32 weeks’ 
gestation.
Methods: A retrospective study was conducted of all singleton births 
(n=210) between 22-32 weeks’ gestation at a large academic medical 
center from October 2011 to September 2019. The study excluded neonates 
exposed to vaginal progesterone tablets or gel, and stillbirths. The primary 
exposure was maternal antenatal use of intramuscular progesterone (17-
OHP) for the prevention of preterm birth. The primary outcome was 
grade I-IV intraventricular hemorrhage in the neonate according to the 
Volpe classifi cation.
Results: Overall, 23 (10.95%) of 210 singleton neonates born between 
22-32 weeks’ gestation were exposed to intramuscular progesterone (17-
OHP). Five (21.74%) of those 23 developed IVH. Forty-one (21.93%) 
of the 187 that were not exposed to 17-OHP also developed IVH. Of 
the subgroup of neonates born between 22 and <28 weeks’ gestation 
(n=64), 10 of 64 (15.63%) were exposed to 17-OHP. Of those 10 that 
were exposed to 17-OHP, 3 (30%) developed IVH. Eighteen (33.3%) 
of the 54 neonates born between 22 and <28 weeks’ gestation that were 
not exposed to intramuscular progesterone also developed IVH. There 
was no association with maternal progesterone use and the incidence of 
IVH in neonates born between 22-32 weeks’ gestation (OR=0.99, 95% 
CI 0.35-2.83).
Conclusion: Antenatal maternal progesterone administration was not 
associated with decreased rates of IVH in neonates born at 32 weeks’ or 
less. However, this study was limited by a small sample size and data 
from a single institution. Given existing data suggesting a protective 
eff ect of progesterone on adult neuronal function after traumatic brain 
injury, a larger study on the possible benefi ts of progesterone on premature 
neonates is warranted.

Table 1. Study population characteristics

Median (IQR)

Maternal age (yrs) 31.0 (27.0-35.0)

Gestational age (wks) 29 (26.9-30.7)

n (%)

Gestational age

<28wks 64 (30.5%)

28+ wks 146 (69.5%)

Race

Black, African-American 76 (36.2%)

White, Caucasian 80 (38.1%)

Asian, Other, unknown 54 (25.7%)

IVH

No 164 (78.1%)

Yes 46 (21.9%)

17-OHP

     No 187 (89.1%)

  Yes 23 (10.9%)
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S-060
Association Between Maternal Obesity and Perinatal Infectious 
Morbidity. Michael J. Fassett,1 Morgan R Peltier,2 Darios Getahun∗.3 
1Kaiser Permanente West Los Angeles Medical Center, Los Angeles, 
CA, United States; 2NYU Langone School of Medicine, New York, NY, 
United States; 3Kaiser Permanente Southern California, Pasadena, 
CA, United States.
Introduction: Obesity is a major public health problem and a common 
cause of chronic inflammation that can contribute to adverse pregnancy 
outcomes, however, its effects on susceptibility to perinatal infections 
are unclear. Therefore, we hypothesized that obesity increases the risk 
of perinatal infectious morbidity.
Methods: We conducted a retrospective cohort study using the 2006-
2018 Kaiser Permanente Southern California medical record system 
(n=294,365). Pre-pregnancy Body Mass Index (BMI, kg/m2) was defined 
as normal weight (18.5-24.9), overweight (25-29.9), and obese (≥ 30). 
Obesity was further categorized as: class I (30-34 kg/m2), class II (35-
39 kg/m2), and class III (≥ 40 kg/m2). Associations between obesity 
and infectious morbidities were assessed using ICD-9-CM codes from 
electronic medical records. Adjusted odds ratio (OR) and 95% confidence 
interval (CI) were used to quantify the magnitude of associations.
Results: Of the women in the study, 29 percent were overweight, and 28 
percent were obese. When compared to women of normal weight, obese 
women had a 1.30-fold (95% CI 1.09-1.55), 1.35-fold (95% CI 1.15-1.59) 
and 1.39-fold (95% 1.23-1.59) increased risk of surgical site infection 
(SSI), maternal and neonatal sepsis, respectively. Obesity was associated 
with increased risk of preterm PROM (OR=1.19, 95% CI 1.11-1.20), GBS 
infection (OR=1.26, 95% CI 1.23-1.29) and acute cystitis (OR=1.09, 95% 
CI 1.01-1.18). The association with SSI was even stronger for Class III 
obesity (OR=2.02, 95% CI 1.50-2.72).
Conclusion: Maternal obesity increases the risk of perinatal infectious 
morbidities. Obstetricians should be aware of the infectious disorders 
associated with obesity and explore opportunities for interventions to 
improve perinatal outcomes.

S-061
Advanced Maternal Age and Obstetric Outcome. Anna Maria 
Marconi∗. University of Milano, Milano, Italy.
Introduction: Advanced maternal age (AMA) is defined as being ≥35 
years at the time of delivery and is associated with a number of adverse 
perinatal outcomes. The last Europeristat report has shown that in 2015, 
Italy presented the second highest percentage (36.3%) of AMA mothers 
in Europe. Moreover, in Italy, mother’s age at first birth is also, with 
Spain and Greece, the highest in Europe, being 30 or older. It has already 
been shown that AMA is an independent risk factor for cesarean delivery, 
however, the correlation between this increased risk and parity has not 
been fully explored. The present study was undertaken to evaluate the 
impact of AMA on the caesarean delivery (CD) rate according to the 
Robson classification.
Methods: We retrospectively evaluated the obstetric outcome of 30865 
pregnancies who delivered in our Institution between January 1° 1996 and 
December 31° 2018, with maternal age and Robson group available. Data 
are presented as mean ± SD. Differences among groups were assessed 
with the chi squared test; p<0.05 was considered significant.
Results: Table 1 presents the maternal and obstetric characteristics. 

Table 1

less 
than 
20

20 - 
24 25 - 29 30 - 34 35 - 

39
40 and 
beyond Total

N (%) 640 
(2.1)

3171 
(10.3)

7154 
(23.2)

10646 
(34.5)

7417 
(24) 1837 (6) 30865

Mean age 
(SD) 18.1 (1) 22.4 

(1.3)
27.3 
(1.4) 32 (1.4) 36.7 

(1.4) 41.4 (1.6) 31.3 
(5.5)

Caucasian 
% 62.3 60 71.1 83.6 85.8 83.7 78.4

Nulliparity 
% 89.2 66.7 58.6 49.7 36.1 29.9 49.9

Infertility 
treatment % 0 0.3 0.7 2 4.3 7.6 2.4

Obesity % 7 9.4 9.6 8.6 8.3 11 9

GDM & 
GH % 5 6 7.1 8.9 10.8 16.1 9

SB % 0.5 0.4 0.3 0.3 0.3 0.4 0.3

Robson 1 % 1.2 4.3 8.3 9.5 4.2 0.7 28

Robson 
2A % 0.4 1.8 3.7 5.2 2.8 0.6 14.5

Robson 3 % 0.1 1.9 5.3 9.6 7.8 1.9 27.2

Robson 
4A % 0.03 0.5 1.4 2.6 2.6 0.7 8

 

(GDM= gestational diabetes; GH= gestational hypertension; SB= 
stillbirth)In this cohort the overall CD rate was 17.4%. Figure 1 presents 
the CD rates, according to maternal age, in Robson groups 1, 3, 2A and 
4A and shows that the rate increased with maternal age for all groups.

However, AMA multiparous at term, either in spontaneous (group 
3) or induced labor (group 4A) showed a significant (p<0.001 vs all 
younger women) decreased risk of undergoing a cesarean delivery than 
a primigravida (group 1 and 2A) of the same age or even younger.
Conclusion: Compared to non AMA women, women at or beyond 35 
years, experience significantly higher cesarean section rates only if 
nulliparous.

S-062
Have the Increases in Maternal Obesity, Diabetes and Fetal 
Macrosomia Impacted Fetal-Placental Size at Birth and Umbilical 
Cord Oxygen Values? Bryan S. Richardson,1 Barbra de Vrijer,1 Hilary 
Brown,2 Sheryl Choo,1 Larry Stitt,1 Timothy RH Regnault.1 1Western 
University, London, ON, Canada; 2University of Toronto, London, ON, 
Canada.
Introduction: We have shown that maternal overweight/obese BMI 
and LGA infant size impact newborn birth/placental weight ratios (BW/
PW) as measures of placental development, and umbilical vein (UmV) 
and artery (UmA) PO2 as measures of fetal oxygenation (Early Human 
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Develop 2017;112:42-47), although this has not been studied in relation 
to the recent increase in maternal obesity, diabetes and fetal macrosomia. 
We have therefore examined BW/PW and UmV and A PO2 over the past 
two decades to determine if these have changed and can be accounted for 
by associated changes in pregnancy/labor conditions with implications 
for fetal/neonatal development.
Methods: A tertiary hospital database was used to obtain birth and 
placental weights, umbilical cord gases, maternal BMI and diabetes status, 
and other pregnancy/labor-related information for all patients delivering 
at more than 34 completed weeks between Jan 1, 1990 and Jun 15, 2011. 
The effect of delivery during the first half vs the second half of this study 
on BW/PW and UmV and A PO2 values was examined along with the 
adjusted impact of maternal BMI, diabetes and birth weight category, and 
other pregnancy and labor covariates using ANCOVA. Data are presented 
as percentages and means ± SD, as applicable.
Results: Patients delivering during the second half of this study 
(N=33,065) vs the first half (N=36,789) had decreased BW/PW (5.19±0.84 
vs 5.26±0.85) indicating larger placentas for birth weight, and decreased 
UmV and A PO2 (27.0±6.9 vs 28.0±6.6 and 15.1±5.6 vs 15.5±5.4 mmHg) 
indicating lower fetal oxygenation; and increased overweight/obese BMI 
(39.8 vs 34.3%), gestational and overt diabetes (5.5 vs 4.1%), and LGA 
infants (10.9 vs 9.2%); but also had increased cesarean delivery (22.5 vs 
14.1%) and use of regional anesthesia at delivery (78.1 vs 70.6%) (all 
p<.001). After adjusting for these covariates, the decrease in BW/PW 
was accounted for; however, while moderating the impact on UmV and 
A values, these continued to be decreased (both p<.001).
Conclusion: In this large single centre patient population over the past two 
decades, BW/PW were found to be decreased indicating larger placentas 
for birth weight, and UmV and A values were found to be decreased 
indicating lower fetal oxygenation, which were accounted for either 
entirely or in part by the associated increase in maternal obesity/diabetes 
and fetal macrosomia. As such, placentas have become disproportionately 
larger consistent with enhancement of nutrient supply leading to up-
regulation in nutrient transport and thereby placental and fetal growth, and 
with a change in the balance in nutritional cues whereby fetal oxygenation 
is lower, with implications for longer term development.

S-063
Clinical Significance of Very Short Cervix Detection at Late Mid-
Trimester Under Vaginal Progesterone. Yossi Bart†,1 Shali Mazaki-
Tovi,1 Anat Kalter,1 Edi Vaisbuch,2 Yifat Wiener,3 Boaz Weisz∗.1 1Tel 
Hashomer, Ramat Gan, Israel; 2Kaplan, Rehovot, Israel; 3The Yitzhak 
Shamir Medical Center, Zerifin, Israel.
Introduction: The association between sonographic short cervix and 
preterm birth is well established. Nevertheless, most studies have included 
patients in early second trimester and were conducted before the era of 
widespread vaginal progesterone treatment. The aim of this study was 
to determine the risk of preterm delivery among women diagnosed with 
a very short cervix at late mid-trimester who were treated with vaginal 
progesterone.
Methods: This was a retrospective cohort study that included women with 
singleton pregnancies diagnosed between 21.0 to 23.6 weeks gestation to 
have a cervical length ≤ 15 mm. The study included both symptomatic 
and asymptomatic women, treated with vaginal progesterone. All 
women underwent close follow up in the weeks after diagnosis. We then 
determined the relation between cervical length and preterm delivery.
Results: Seventy-six women with a very short cervix (median 11; IQR 
7-14mm) were diagnosed at late mid-trimester (median 22+3; IQR 22+0 
to 23+1 weeks) between 2011-2018. Three patients decided to have 
termination of pregnancy and other four were lost for follow-up. Median 
gestational age at delivery was 38+1 (IQR 34+4 to 39+0 weeks) and 
was positively correlated with cervical length at mid-trimester (r=0.29; 
p=0.02). The rate of preterm birth before 26, 28, 32 and 37 weeks was 
4.3, 7.2, 13 and 31.9%, respectively; significantly lower rates compared 
to the literature (all p<0.001). Patients with continuing shortening of the 
cervix prior to 24 weeks were at increased risk for preterm births up to 
30 weeks (+LR=4.2; p=0.049).
Conclusion: Preterm delivery rate was lower in the present study group 
compared to previously reported studies. A plausible explanation for 

this finding is progesterone treatment. In keeping with other studies, 
short cervical length was associated with an increased risk of preterm 
delivery. These findings provide contemporary data that may be helpful 
to physicians and patients alike.

S-064
Evaluating Quality Metrics for Unexpected Complications in 
Newborns and Severe Maternal Mortality in Nulliparous Term 
Singleton Vertex Deliveries. Carole A McBride, Erin A Morris, 
Marjorie C Meyer∗. University of Vermont College of Medicine, 
Burlington, VT, United States.
Introduction: The nulliparous, term, singleton, vertex (NTSV) cesarean 
delivery rate is a Joint Commission reporting metric for national 
quality benchmarking (PC02). Recently, the addition of Unexpected 
Complications in Term Newborns (PC06) has been added as a quality 
measure to balance NTSV cesarean delivery rate. The goal of this project 
is to assess the relationship between maternal quality metrics (severe 
maternal morbidity (SMM)) and neonatal counterbalance measures 
(PC06 criteria) in an institution with a low NTSV cesarean delivery rate.
Methods: Deliveries occurring between 1/2016-6/2019 were identified 
using the pre-defined ICD-10 codes for PCO6 inclusions and exclusions. 
Term, appropriately grown, singleton infants without preexisting 
congenital or metabolic abnormalities, or evidence of maternal drug use 
in pregnancy were included. Maternal medical records of these infants 
were reviewed for parity, and nulliparous women were selected in order 
to evaluate NTSV qualifying women against both the PC06 and SMM 
complications of delivery (n=2543). SMM was similarly identified using 
pre-defined ICD-10 codes.
Results: The NTSV cesarean delivery (CD) rate was stable at 20%, the 
PC06 rate was stable at 3.7%, and the SMM rate was stable at 1.6% over 
the study period. Of all patients that met NTSV criteria, 6.6% (n=167) 
had SMM and/or PC06; 1.6% (n=40) had SMM, 5.0% (n=127) met PC06 
criteria, and 0.4% (n=9) had both. Moderate complications accounted for 
69% (88/127) of PC06, with the most frequent being respiratory (68%) 
and LOS (25%). Of moderate respiratory qualifiers, 18% included LOS 
qualifiers. Severe PC06 occurred in 31% (39/127) of PC06 infants, and 
qualifying ICD10 codes were most frequently respiratory (31%) or 
included multiple criteria (28%). Common SMM included transfusion 
(27.5%), sepsis (17.5%), and disseminated intravascular coagulation 
(7.5%). More infants had PC06 following CD (10.4%; 52/508), than 
operative vaginal deliveries ((OVD) 7%; 14/230), or spontaneous vaginal 
deliveries ((SVD) 3.2%; 58/1805, p<.001). SMM was similarly associated 
with mode of delivery, with 3.5% (18/508) of SMM occurring in CD, 1.7% 
(4/230) in OVD and 1.0% (18/2035) in SVD, p<.001).
Conclusion: Overall, we found that low risk NTSV women at our 
institution experienced maternal or neonatal morbidity in 6.6% of 
deliveries. While we observed a marked increase in both PC06 and SMM 
risk in CD, the co-occurrence of these morbidities did not seem to be 
related. These data suggest that while we strive to reduce NTSV CD, we 
must monitor unexpected maternal and neonatal morbidities to ensure 
that our attempts to minimize CS do not result in negative consequences 
within our low-risk patient population.

S-065
How Many Placenta Accreta Cases Have Preventable Uterine 
Scars? Andrew S Quinn†, Kathy C Matthews†, Stephen T Chasen∗. 
New York Presbyterian Weill Cornell, New York, NY, United States.
Introduction: Placenta accreta rates have increased, corresponding to the 
rise in cesarean section (CS) rates. Our objective was to determine the 
proportion of patients with accreta with a history of potentially preventable 
CS and to identify factors associated with preventable accreta.
Methods: Retrospective study of women with confirmed accreta by 
pathology from 2007-2019. Obstetrical history was reviewed. Primary 
CS (PCS) were categorized as potentially preventable or unpreventable 
based on adherence to ACOG “Safe Prevention of the Primary Cesarean 
Delivery” recommendations. In patients with multiple CS, the first repeat 
CS (RCS) was considered potentially preventable if calculated odds 
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of successful VBAC were greater or equal to 50% and TOLAC was 
not attempted. Fisher’s exact test and Mann-Whitney U were used for 
comparison with p<0.05 considered statistically significant.
Results: 72 patients with a median maternal age of 36 years [IQR 33-41] 
had confirmed accreta. Figure 1 depicts a flow diagram of potentially 
preventable PCS and RCS in patients with accreta in a subsequent 
pregnancy. Four underwent PCS due to prior uterine surgery precluding 
labor and 12 had accreta requiring hysterectomy at the time of PCS. 
Of the remaining 56 patients, 29 (51.8%) had a potentially preventable 
PCS. Following PCS, 24 women underwent RCS. In 13 of these cases 
(54.2%), including 3 with unpreventable PCS, RCS was categorized as 
potentially preventable. Overall, there were 32 cases of accreta considered 
potentially preventable, representing 42% of all cases. Age, parity, race-
ethnicity and co-morbidities were similar in potentially preventable vs 
unpreventable groups. Patients with private insurance were more likely 
to have a potentially preventable PCS than those with Medicaid (64.1% 
vs 23.5%, p=0.008).

Conclusion: Many patients with accreta had a history of potentially 
preventable CS, indicating that some cases of accreta are preventable. 
These findings highlight the importance of provider education, and the 
need for initiatives to ensure the safe prevention of PCS and identification 
of appropriate VBAC candidates.

S-066
Maternal Microchimeric Cells Modulate Immune Development in 
Mice by Skewing Hematopoiesis Toward Myeloid Cell Lineages. 
Christopher Urbschat†,1 Steven Schepanski,1 Emilia M. Solano,1 Ina A. 
Stelzer,2 Nicole Fischer,1 Malik Alawi,1 Kristin Thiele,1 Petra Arck∗.1 
1University Medical Center Hamburg-Eppendorf, Hamburg, Germany; 
2Stanford University School of Medicine, Stanford, CA, United States.
Introduction: During mammalian pregnancy, maternal immune cells 
transfer from the mother to the fetus in very low frequencies and are 
referred to as maternal microchimeric cells (MMc). These MMc have 
been identified as mainly T, B and myeloid cells. It has been proposed 
that MMc enhance neonatal immunity, but insights into the underlying 
mechanisms are still unknown. To address this gap in knowledge, we 
developed a mouse model in which offspring are significantly devoid of 
MMc to investigate how these cells influence fetal immune development. 
We hypothesized that MMc play a crucial role in the developing immune 
system by affecting the hematopoiesis and stem cell differentiation.
Methods: We used two allogeneic mating strategies in order to generate 
offspring with physiological number of MMc as control (MMcpos) 
and offspring with low number of MMc (MMclow). Flow cytometry 
was employed to quantify MMc frequencies and to investigate the 
hematopoietic stem cell (HSC) and immune cell subsets in the fetal 
bone marrow. HSCs were sorted and the transcriptome was sequenced 
to identify differentially expressed genes.
Results: Offspring of the two mating strategies were excluded by factors 
that may confound immune development. Dams and offspring from 
both matings did not differ with regard to maternal and fetal weight 

gain, reproductive fitness (implantation, fetal losses, placental function), 
gene imprinting or neonatal microbiome. Moreover, no differences in 
HSC frequencies were present but we identified a number of significant 
differentially expressed genes among HSC when comparing MMcpos vs 
MMclow offspring, coding for myeloid differentiation. Subsequent immune 
phenotyping of fetal bone marrow revealed a higher frequency of common 
myeloid precursors in MMcpos, along with a significantly increased 
frequency of monocytes. Restoring MMc levels in MMclow offspring 
by adoptive transfer of immune cells into knockout dams significantly 
restored the frequency of monocytes in offspring.
Conclusion: We here provide evidence for the functional impact of MMc 
on neonatal immunity. MMc favor the differentiation of monocytes from 
fetal bone marrow-derived fHSPC, which may yield to an enhanced 
immunity towards early life pathogen challenges.

S-067
Changes in Fetal Circulating MicroRNAs May Link Maternal 
Obesity to Altered Fetal Cardiac Function. Owen R Vaughan†, 
Andrew E Goodspeed, Carmen C Sucharov, Theresa L Powell, Thomas 
Jansson∗. University of Colorado, Aurora, CO, United States.
Introduction: Maternal obesity causes fetal cardiac hypertrophy and 
offspring cardiovascular morbidity, but the underlying mechanisms remain 
to be established. We previously demonstrated that circulating factors 
in cord plasma from fetuses of obese women induce cardiomyocyte 
hypertrophy in an RNA dependent manner. Here, we hypothesized that 
maternal obesity alters fetal circulating miRNA (miR) abundance and 
that the differentially regulated circulating miRs have a pro-hypertrophic 
effect in isolated cardiomyocytes.
Methods: Umbilical cord plasma samples were collected at term from 
fetuses of normal body mass index (BMI 20-25, n=12) and obese women 
(BMI 30-35, n=14). Exosomal RNA was extracted, sequenced and the 
reads aligned to human miRs. Differential expression between subject 
groups was determined using EdgeR. Neonatal rat ventricular myocytes 
(NRVMs, n=3) were transfected with miR mimics and mRNA/protein 
read-outs of hypertrophy determined 72 hr later (increased natriuretic 
peptide expression, increased ratio of β- to α-myosin heavy chain and 
increased Akt/mTOR activity). Data were analyzed by one-way ANOVA 
with Holm-Sidak post-hoc.
Results: Maternal obesity significantly (P<0.05) up-regulated 27 
miRs in cord plasma, including miR-142-3p (+59%) and miR-142-5p 
(+38%), and down-regulated 22 miRs. Compared to scrambled control 
miR transfection, NRVM transfection with miR-142-3p, but not miR-
142-5p, activated mTOR Complex 1 (increased phosphorylation of S6 
ribosomal protein by +128%, P<0.01). Both miR-142-3p and miR-142-5p 
transfection inhibited mTOR Complex 2 (reduced Akt phosphorylation 
at Ser473, P<0.01) in cardiomyocytes. Mir-142-3p, but not miR-142-
5p, reduced the ratio of β- to α-myosin heavy chain mRNA expression 
(-59%, P<0.05), whereas neither miR altered atrial or brain natriuretic 
peptide expression.
Conclusion: Maternal obesity is associated with differential regulation 
of fetal circulating miRs. Among these, the levels of miR-142-3p and 
-5p, which have been associated with childhood fat mass, inflammation 
and blood pressure, were increased in fetuses of obese mothers. Our 
preliminary studies involving miR overexpression in NRVMs suggest that 
miR-142-3p and -5p may promote cardiomyocyte growth and proliferation 
via mTOR Complex 1 signaling. We speculate that changes in circulating 
microRNA may be the critical link between maternal obesity and altered 
fetal cardiac function.

S-068
Maternal Obesity is Associated with Sedentary Behavior, Increased 
Sleep Duration, and Heightened Obesity Risk in Female Offspring. 
Sezen Kislal†, William Jin, Claire Maesner, Andrea G Edlow. 
Massachusetts General Hospital, Boston, MA, United States.
Introduction: We previously reported that maternal obesity (MATOB)-
exposed females (F) had significantly reduced dopamine release in the 
mesolimbic circuit and increased food consumption (both usual/basal and 
reward-based eating) compared to sex-matched controls and MATOB-
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exposed males (M). In this study, we investigated whether MATOB 
impacts metabolic parameters including activity level, sleep duration, 
metabolic rate, and obesity liability in M and F offspring.
Methods: C57BL6/J dams were fed either a 60% high-fat diet (HFD) 
or 10% fat control diet (CD) for 14 weeks pre-breeding and during 
pregnancy/lactation. M and F offspring were weaned to the CD at 3.5 
weeks. Weight gain was quantified across the lifespan, and adult body 
composition was determined using EchoMRI. Locomotor activity, sleep 
behavior, and metabolic rate of the offspring were evaluated via indirect 
calorimetry in metabolic cages at 19-21 weeks of age (adult). Data were 
analyzed by 12-hour light/dark cycle, with the dark cycle being the usual 
active period for mice. 15-30 offspring/sex/diet group were evaluated.
Results: F (but not M) MATOB adult offspring were significantly 
heavier (p=0.03) and had significantly increased body-fat percentage 
(p=0.004) compared to sex-matched controls (Fig 1A). F (but not M) 
MATOB-exposed offspring had significantly reduced locomotor activity 
and increased sleep duration in the dark cycle compared to sex-matched 
controls (reduced total distance traveled p=0.003, reduced locomotor 
velocity, p=0.04, Fig 1B; increased sleep duration p=0.02, Fig 1C). 
There were no significant differences in metabolic rate between MATOB-
exposed and control offspring of either sex (Fig 1C).
Conclusion: These results suggest that increased obesity liability in F 
obesity-exposed offspring may be mediated in part by increased sedentary 
behavior without a change in metabolic rate. Together with our prior 
findings, this study suggests that obesity liability in MATOB-exposed 
offspring is mediated by reduced mesolimbic dopamine release resulting 
in increased reward-driven eating, as well as increased sedentary behavior 
and sleep, with F offspring more vulnerable. Reduced mesolimbic 
dopamine release and increased sedentary behavior represent potential 
targets for intervention to reduce F transgenerational obesity susceptibility.

S-069
A 9-day Fetal Leucine Infusion Increases Pancreatic Islet Size, 
Vascularity, and the Beta-cell Population; Insulin Secretion; 
and VEGFA and HGF Expression in Late Gestation Sheep. Brit 
H Boehmer†, Laura D Brown, Stephanie R Wesolowski, Paul J. 
Rozance∗. University of Colorado School of Medicine, Aurora, CO, 
United States.
Introduction: A 1-2 week infusion of a complete amino acid mixture 
into late gestation fetal sheep potentiates fetal glucose stimulated insulin 
secretion (GSIS). Leucine is an amino acid which stimulates Beta-cell and 
endothelial cell functions in postnatal models, but its ability to potentiate 
fetal GSIS and its impact on fetal islet development are unknown. We 
hypothesized that a chronic infusion of leucine would increase pancreatic 
islet size and vascularity, and potentiate GSIS in late gestation fetal sheep.
Methods: Fetal sheep were catheterized at 121 +/- 1 days gestational 
age (term ~147 days) and randomized to infusions of leucine (LEU; n 
= 9) adjusted to double fetal arterial plasma leucine concentrations or 
saline (control, n = 8) for 9 +/- 0 days. On the final day, a square wave 
hyperglycemic clamp was used to measure fetal GSIS. Pancreases were 
examined histologically to measure vascularity and islet morphology. 
Pancreatic VEGFA and HGF mRNA were quantified with real time qPCR. 
Islet endothelial cells were isolated and incubated with supplemental 
leucine (2.4 mM) or VEGFA (50 ng/mL) followed by measurement of 
endothelial cell HGF mRNA.
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Results: Fetal plasma leucine concentrations were 2-fold higher in LEU 
(P<0.0005). Other amino acid concentrations did not change. During 
the hyperglycemic clamp, insulin concentrations were 80% higher in 
LEU fetuses compared to controls (P<0.05). LEU fetuses had a higher 
proportion of islets larger than 5,000 µm2 compared to controls (P<0.05) 
and a larger proportion of the pancreas and pancreatic islets that stained for 
Beta-cells (P<0.05). Pancreatic vascularity and pancreatic islet vascularity 
were both 25% greater in LEU fetuses (P<0.05). Pancreatic VEGFA and 
HGF mRNA were 38% and 200% greater in LEU fetuses compared to 
controls (P<0.05). In isolated fetal islet endothelial cells, HGF mRNA 
was 20% and 50% higher following incubation in supplemental leucine 
(P<0.05) or VEGFA (P<0.01), respectively.
Conclusion: Leucine has an important role in regulating fetal pancreatic 
and pancreatic islet development, independent of an increase in the 
concentrations of other amino acids. We speculate that the regulatory 
role of leucine is mediated by stimulation of paracrine growth factors, 
like VEGFA and HGF. During pregnancy, placental transfer of leucine 
into the fetal circulation may be one link between placental function and 
pancreatic islet development and insulin secretion.

S-070
Maternal Obesity Increases Fetal Endothelial Cell Expression 
of the Glucocorticoid Receptor and Dexamethasone-mediated 
Upregulation of the Anti-fibrinolytic gene SERPINE1. Eugenia 
Mata Greenwood∗,1 Sara Solak,1 Olayemi Adeoye,1 Stephen P Ford,2 
Peter W Nathanielsz.2 1Loma Linda University, Loma Linda, CA, 
United States; 2University of Wyoming, Laramie, WY, United States.
Introduction: Maternal obesity results in increases in plasma cortisol and 
myocardial GR in the fetus (PubMed 29267325; 2391140). Our aim was 
to determine the effect of maternal obesity on the offspring’s sensitivity 
to glucocorticoid-induced endothelial dysfunction.
Methods: Sheep umbilical vein and artery endothelial cells (SUVEC and 
SUAEC) from control and obese pregnancies at near term gestational ages 
(137-140 days, term ~150 days, n= 5 control + 5 obese) were isolated 
by collagenase digestion. Cells were characterized for the expression 
of endothelial markers. Confluent and quiescent SUVECs were treated 
with therapeutically relevant doses of dexamethasone, DEX (40 nM, 
200 nM, and 1000 nM) for 24 hours and analyzed for the expression of 
glucocorticoid receptor (GR), endothelial nitric oxide synthase (eNOS) 
and plasminogen activator inhibitor 1 (SERPINE1) by real time PCR and 
immunoblotting. In a separate assay, cells were stimulated for 10 min with 
DEX to study GR nuclear translocation in subcellular protein fractions.
Results: Immunocytochemistry confirmed that all endothelial cells 
expressed the endothelial marker von-Willebrand factor. SUVECs 
expressed higher basal total GR protein levels than SUAECs (0.65±0.11 
vs. 0.34±0.03, p<0.05). Maternal obesity did not significantly increase 
basal total GR protein levels in SUAECs, but it did increase basal nuclear 
GR levels (0.25±0.03 vs. 0.47±0.12 control versus obese, p<0.05). In 
addition, maternal obesity increased basal levels of SERPINE1 mRNA 
in both SUAEC and SUVEC (1.6±0.2 and 1.9±0.3 fold of control 
respectively, p<0.05), but had no effect on eNOS mRNA levels. DEX 
treatment significantly decreased total GR protein, but not total GR 
mRNA, in a dose-dependent manner in control, but not obese, SUAECs 
leading to significantly higher DEX-stimulated GR levels in obese cells 
compared to control cells (1.41±0.02 fold DEX treated obese/control cells, 
p<0.05). DEX treatment significantly increased nuclear GR translocation 
in cells from both control and obese pregnancies, with higher nuclear 
GR translocation in control than obese cells (2.04±0.5 fold DEX-treated 
control/obese in SUAEC, p<0.05). DEX did not alter the levels of the 
cardioprotective gene eNOS in either obese or non-obese SUAECs. 
Finally, DEX upregulated the anti-fibrinolytic gene SERPINE1 in obese 
but not in control SUAEC in a dose-dependent manner (1.6 ±0.2 fold 
DEX/solvent treated cells, p<0.05).
Conclusion: Maternal obesity significantly increased basal nuclear GR 
protein levels and DEX-mediated upregulation of SERPINE1 in fetal 
endothelial cells. These data suggest that maternal obesity can increase 
the risk for pro-thrombotic cardiovascular disease postnatally.

S-071
High Fat (HF) Diet Consumption by Offspring (F1) of Obese 
Mothers (MO) Constitutes a Second Hit on Male Rat Reproductive 
Function: Effects of (-)-Epicatechin (epi) Intervention. Guadalupe 
L Rodríguez-González†,1 Sergio De Los Santos†,2 Vega C Claudia†,1 
Dayana Méndez-Sánchez†,1 Roberto Chavira∗,1 Luis A Reyes-Castro†,1 
Fernando Larrea∗,1 Patricia Canto∗,2 Ramón M Coral-Vázquez∗,3 
Peter W Nathanielsz∗,4 Elena Zambrano∗.1 1Instituto Nacional de 
Ciencias Médicas y Nutrición Salvador Zubirán, Mexico City, Mexico; 
2Universidad Nacional Autónoma de México, Mexico City, Mexico; 
3Instituto Politécnico Nacional, Mexico City, Mexico; 4Univeristy of 
Wyoming, Laramie, WY, United States.
Introduction: MO during pregnancy and lactation predisposes male F1 to 
impaired fertility and premature aging of reproductive function. Postnatal 
lifestyle factors are “second hit” factors that can further alter phenotype. 
Flavonoids like epi have shown benefits on health. We hypothesized 
that epi intervention attenuates F1 adverse effects on male reproductive 
function caused by MO and postnatal HF diet consumption.
Methods: Control female Wistar rats (C) ate normal chow (5%-fat) while 
MO females ate HF diet (25%-fat) from weaning through pregnancy and 
lactation. Male F1 were weaned with chow or HF diet (MOHF). Epi was 
administered at 1 mg/kg to male F1 (MOHFepi) twice daily from postnatal 
day (PND) 21 - 110. At PND 110 male F1 were euthanized. Epididymal 
fat was measured. Sperm were obtained to measure: 1) reactive oxygen 
species (ROS - by fluorescence); 2) sperm concentration. Reproductive 
capacity was evaluated as fertility rate (FR). Data are M ± SEM; analysis 
One-way ANOVA followed by Tukey and FR data shown as %; analysis 
by Chi-square; p<0.05. n=5-6 from separate litters.
Results: Epididymal fat was similar in C and MO; increased in MOHF 
vs C and MO; and was reduced in MOHFepi vs MO but remained higher 
than C and MO. ROS increased in MOHF but was similar in C, MO and 
MOHFepi. Sperm concentration was lower in MO and MOHFepi vs C; 
while in MOHF was lower than all other groups. FR expressed as % of 
fertile F1 was lower in MOHF; FR was improved in MOHFepi without 
being similar to C . Fig. 1.

Conclusion: HF diet is a second hit that accentuates adverse MO 
programming on male reproductive function. Epi intervention has 
beneficial effects on male reproductive function caused by MO and 
postnatal HF diet consumption.

S-072
Uteroplacental Insufficiency Alters Cholesterol Metabolism 
Molecular Signature and Enzymatic Antioxidant System in Livers 
of Young Adult Guinea Pigs in a Sex-specific Manner. Ousseynou 
Sarr, Katherine E Mathers, Christina Vanderboor, Lin Zhao, Timothy 
R.H. Regnault. Western University, London, ON, Canada.
Introduction: Uteroplacental insufficiency (UPI) causes intrauterine 
growth restriction, which has been widely reported as a risk factor for 
hypercholesterolemia and increased hepatic cholesterol in adulthood. 
Hepatic free cholesterol overload determines liver susceptibility to 
inflammation, oxidative stress, cell death and subsequently toxicity. We 
aimed to gain mechanistic insights into hepatic cholesterol metabolism in 
UPI-induced low birth weight (LBW) offspring in adulthood.
Methods: Uterine artery ablation-induced LBW and normal birth weight 
(NBW) male and female guinea pig offspring (n = 8 for each birth weight/
sex group) were fed a control diet from weaning until tissue collection 
at postnatal day 150. Hepatic cholesterol and antioxidant enzymes 
were determined using enzymatic colorimetric methods. Differentially 
expressed genes (DEGs) in livers were identified by transcriptomics using 
the GeneChip™ Guinea Pig Gene 1.1 ST Array Plate and Transcriptome 
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Analysis Console (TAC) software. Complementary and confirmatory 
mRNA and immunoblot analyses were performed. Non-microarray data 
were analyzed by two-way ANOVA with Bonferroni post-hoc test.
Results: Hepatic free and total cholesterol were increased in LBW 
versus NBW males (p<0.05). Transcriptome of LBW versus NBW livers 
revealed 51 and 31 DEGs in males and females, respectively (-2<fold 
change>2; p<0.05). “Cholesterol metabolism” and “PPAR signalling” 
were significantly enriched pathways for DEGs in LBW males but not 
females (p<0.05). Especially, in LBW males, the reverse cholesterol 
transport-related genes (ApoA-1 and Angplt4) were up-regulated while 
Ldlr gene associated with the internalizing of circulating low-density 
lipoprotein cholesterol, was down-regulated. Protein abundance of 
microsomal triglyceride transfer protein and cytochrome P450 7A1, 
involved in hepatic cholesterol efflux and catabolism, respectively, as well 
as activities of antioxidant enzymes superoxide dismutase and catalase 
were decreased in LBW male livers (p<0.05). The ratio of reduced to 
oxidized glutathione (GSH/GSSG) in liver was not significantly altered 
by birth weight or sex.
Conclusion: These findings highlight that UPI potentially programs later 
life hepatic cholesterol overload via impaired cholesterol elimination, in 
a sex-specific manner. These programmed alterations could underlie later 
life cholesterol-induced hepatotoxicity in LBW male offspring.

S-073
Prenatal Glucocorticoid Exposure Alters MicroRNA Expression 
in Germ Cells of Adult Male Guinea Pig Offspring: Implications 
for Intergenerational Programming. Hirotaka Hamada†,1 Vasilis 
G Moisiadis,1 Andrea Constantinof,1 Alisa Kostaki,1 Stephen G 
Matthews∗.1,1,2 1University of Toronto, Toronto, ON, Canada; 2Sinai 
Health Systems, Toronto, ON, Canada.
Introduction: Prenatal synthetic glucocorticoids (sGC) are administered 
to women with threatened preterm labour. Animal studies have shown that 
prenatal sGC has intergenerational effects, via the maternal and paternal 
lineage, on endocrine function and behaviours; effects driven by altered 
gene transcription in key brain structures (e.g. prefrontal cortex; PFC). 
However, the mechanisms of transmission remain unknown. MicroRNA 
(miRNA) are small non-coding RNAs that regulate gene translation, 
but emerging evidence indicates that they may also be involved in 
intergenerational transmission through altered their expression in germ 
cells. We hypothesized that prenatal sGC exposure (F0) alters miRNAs 
in germ cells of adult male (F1) offspring, which are then associated with 
changes in miRNA and mRNA levels in the PFC of F2 offspring.
Methods: Pregnant guinea pigs (F0) were treated with three courses of 
a clinically relevant dose (1mg/kg) of betamethasone (sGC) or saline 
(Ctrl). Male F1 offspring were mated with control females to generate 
F2 offspring. F1 males were euthanized after successful mating and F2 
offspring euthanized on day40. MiRNA microarray was performed in 
germ cells isolated from F1 males (Ctrl: n=7, sGC: n=6) and in the PFC 
of F2 juvenile females (Ctrl: n=6, sGC: n=6). Data was processed by 
TAC4.01. P-values were calculated by one-way ANOVA with Benjamini-
Hochberg Step-Up FDR Correction. Log2-fold change (FC) >+-1.5 and 
FDR corrected p<0.05 was considered significant. RNA-sequencing data 
previously performed in the F2 PFC was combined with the miRNA data 
by Cytoscape3.7.2.
Results: Prenatal sGC exposure resulted in differential expression of 216 
miRNAs in F1 germ cells and 87 miRNAs in the PFC of F2 offspring. 
Changes in 16 miRNAs were common in germ cell and PFC. Four of 
these miRNAs (miR-124, -129, -423 and -449b) are known to target 
genes that were differentially expressed (mRNA) in the F2 PFC. These 
miRNAs have been shown to be critical for both neurological and germ 
cell function. As an example, miR-124 was down-regulated in both F1 
germ cells (log2(FC)=-1.5) and F2 PFC (log2(FC)=-2.07), and it targets 9 
genes that were upregulated in F2 PFC.
Conclusion: It is clear that prenatal sGC exposure modifies the miRNA 
expression in F1 adult male germ cells and in F2 PFC. Also, a subset of 
miRNAs are consistently differentially expressed in both germ cells and 
the PFC across generations. Further, these miRNA changes are associated 

with altered gene transcription in the F2 PFC and suggest an important 
epigenetic role for germ cell miRNA. These findings provide exciting 
new perspectives on the mechanisms of intergenerational transmission.

S-074
Defining the Role of the Hypothalamic Pituitary Adrenal Axis in 
the Relationship Between Fetal Growth and Adult Cardiometabolic 
Outcomes. Wrivu N Martin†,1 Carol A Wang,1,2 Stephen J Lye,3 
Rebecca M Reynolds,4 Stephen G Matthews,3,5 Carly E McLaughlin,6 
Christopher Oldmeadow,1,2 Roger Smith,1,2 Craig E Pennell∗.1,2 
1University of Newcastle, New South Wales, Australia; 2Hunter Medical 
Research Institute, New South Wales, Australia; 3Lunenfeld-Tanenbaum 
Research Institute, Toronto, ON, Canada; 4University of Edinburgh, 
Edinburgh, United Kingdom; 5University of Toronto, Toronto, ON, 
Canada; 6Curtin University, Western Australia, Australia.
Introduction: Animal and human data demonstrate independent 
relationships between fetal growth, hypothalamic-pituitary-adrenal 
axis function (HPA-A) and adult cardiometabolic outcomes. While the 
association between fetal growth and adult cardiometabolic outcomes is 
well established, the role of the HPA-A in these relationships remains 
unclear. This study aims to determine whether HPA-A function mediates 
or moderates this relationship.
Methods: A total of 2900 pregnant mothers were recruited (1989-1991) 
in the Raine Study. Detailed anthropometric data was collected at birth 
(percent optimal birthweight [POBW] - is a measure of the fetus’ fulfilment 
of its growth potential calculated using a formula which adjusts for fetal 
sex, maternal height, maternal parity and gestational age). The Trier Social 
Stress Test was administered at 18-years; HPA-A response profiles were 
determined (reactive responders [RR], anticipatory responders [AR] and 
non-responders [NR]. Adult cardiometabolic parameters (BMI, systolic 
BP [sBP] and LDL) were obtained at 20-years.
Results: Complete data was available on 703 Raine Study Gen2 
participants; 404 were RR, 192 were AR and 107 were NR. Regression 
modelling demonstrated linear associations between POBW and BMI 
(p=0.001) and sBP (p=0.05); quadratic associations were observed for 
LDL (p=0.006). For every 10% increase in POBW, there was a 0.54 unit 
increase in BMI (standard error [SE] 0.15) and a 0.65 unit decrease in 
sBP (SE 0.34). Interaction analyses between HPA-A profile and POBW 
for BMI demonstrated the strongest effect in NR compared to AR and 
RR (p=0.10). Conversely, for sBP the strongest effect was seen in AR 
(p=0.03). No interactions were observed for LDL. Decomposition of the 
total effect revealed no evidence of mediation or moderation.
Conclusion: The relationship between fetal growth and adult 
cardiometabolic outcomes varies by HPA-A phenotype; this was not 
mediated through HPA-A function. Early prediction of adult HPA-A 
phenotypes may offer unique opportunities to develop early intervention 
strategies to prevent lifelong disease.

S-075
Integrated Transcriptomic and Metabolomic Analysis of Primate 
Fetal Liver and Skeletal Muscle of Maternal Nutrient Reduction 
and Maternal Obesity Reveal Extensive Dysregulation in Central 
Energy Metabolism. Biswapriya B Misra,1 Cun Li,2 Jeannie Chan,1 
Sobha Puppala,1 Nathanielsz W Peter,2 Michael Olivier,1 Laura A 
Cox∗.1 1Wake Forest School of Medicine, Winston Salem, NC, United 
States; 2University of Wyoming, Laramie, WY, United States.
Introduction: Suboptimal nutrition during pregnancy is known to 
predispose offspring to cardiometabolic disease. Both maternal nutrient 
reduction (MNR) and maternal obesity (MOB) alter development of 
fetal metabolic tissues; however, these discordant nutritional challenges 
have not been compared at molecular and metabolite levels in the fetus 
of any species. We used unbiased transcriptomics and metabolomics to 
determine the molecular and metabolic impact of MNR and MOB on key 
metabolic regulators in liver and skeletal muscle (SM) of the fetal baboon, 
a well-characterized model of fetal programming.
Methods: MNR dams received 30% less global feed than controls (CON) 
fed ad lib chow diet; MOB dams were fed a high fat diet ad lib for 12 
months before breeding. Fetal samples were obtained at 165 days gestation 
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(CON n=8; MNR n=8; MOB n=8; 4 females (F), 4 males (M) per group). 
Fetal transcriptome data were generated by RNA Seq (Illumina) and 
untargeted metabolomics data by high-resolution gas chromatography 
mass spectrometry. Univariate and multivariate statistics, clustering, 
ontology, and KEGG pathway analyses were performed on normalized 
individual and integrated omics datasets.
Results: Both fetal SM and liver showed sex differences in response 
to MOB and MNR. MOB had a greater impact on liver and SM 
transcriptomes and metabolomes than MNR compared to CON. 
Integration of liver transcript and metabolite data showed 21 pathways 
common to F and M MOB response (mannose, glutathione, lipolytic, 
central carbon, unsaturated FA metabolism); 8 pathways common to 
MNR response; and 2 pathways were shared between MOB and MNR 
(dilated cardiomyopathy, hypertrophic cardiomyopathy). Integration of 
SM transcript and metabolite data showed 54 pathways common to MOB 
response (fructose and mannose, glyoxylate, oxidative phosphorylation, 
central carbon, insulin and glucagon signaling); 14 pathways common 
to MNR (tryptophan, BCAA metabolism); and 5 pathways were shared 
between MOB and MNR (TCA cycle, NAD metabolism).
Conclusion: Integration of transcriptomic and metabolomic data revealed 
differences in near-term fetal primate liver and SM metabolic signatures 
for MNR and MOB compared to CON. Altered metabolites in gene 
pathways support dysregulation of common metabolic pathways in both 
liver and SM including fatty acid metabolism, fatty acid beta oxidation, 
ketone body metabolism, TCA cycle and serotonin metabolism.

S-076
Does Placental Histopathology Impact Fetal Placental Weight 
Ratio in Term Well Newborns? Adwoa Nantwi,1 Sylvia Dygulski,2,3 
Hannah Bromberg,2,3 Ruchit Shah,2,4 Michael Joyce,2 Mehrin Jan,2,3 
Serena Chen,2,3 Christine Chen,2,3 Jillamika Pongsachai,2,3 Jennifer S 
Feng†,2,3,5 Joan Krickellas,2,3 Sadia F Chowdhury†,2,3,5 Beata Dygulska,3 
Carolyn Salafia∗.2,3,6 1NYU CGPH, New York, NY, United States; 
2Placental Analytics, New Rochelle, NY, United States; 3NYPBMH, 
Brooklyn, NY, United States; 4Institute for Basic Research, Staten 
Island, NY, United States; 5CUNY Hunter College, New York, NY, 
United States; 6Institute of Basic Research, Staten Island, NY, United 
States.
Introduction: Placental acute and or chronic inflammation and maternal 
and fetal vascular pathology have been shown to impact placental growth 
and, by extension, birthweight. We test whether these associations are 
mediated by effects of histopathology processes on the fetal placental 
weight ratio (FPR).
Methods: In a community hospital in an ethnically diverse urban setting, 
a mandate for universal placental examination led to gross and histologic 
examinations performed according to a standard protocol. 232 term 
singleton liveborns followed to at least 2 years of age had pathology 
report data extracted for diagnoses made by a single observer at birth. 
Maternal and fetal acute inflammation (MAIR, FAIR) was scored as 0-4 
based on number of affected sites (membranes, chorionic plate- maternal 
and umbilical cord and chorionic plate vessels-fetal) and semi-quantitative 
estimation of neutrophil infiltrate density. Chronic placental inflammation 
(CPI) was scored as “decidual-placental interface only”, and “chronic 
villitis”, and subjectively scored as to extent of mononuclear lymphocyte 
infiltrate. Maternal uteroplacental vascular pathology (UVP) considered 
both villous fibrosis and hypovascularity and lesions such as infarct and 
thrombosis; fetal vascular pathology (FVP) was coded to distinguish 
terminal villous lesions (avascular villi, stromal karyorrhexis and 
erythrocyte fragmentation) and mural thrombi embedded in the walls 
of muscular placental vessels. Analyses used nonparametric tests due to 
nonnormal distribution of FPR.
Results: In this population of term newborns, rates of high grade 
histopathology lesions were low, with 11.8% of MAIR in both membranes 
or chorionic plate, 3% with FAIR in umbilical and chorionic vessels, 
11.8% with CPI , and 13.7% with UVP. 10.8% of FVP confined to terminal 
villi only, and a 5.3% rate of mural thrombus in chorionic or fetal stem 
vessels (FVP). UVP demonstrated negative associations with birth weight 

centile and placental weight (r= -0.27, r=-0.24, respectively) but not FPR. 
A trend to lower birth weight centile (p=0.07) but no impact on FPR was 
found with FVP lesions.
Conclusion: CPI and maternal UVP have been linked to fetal growth 
restriction. Lack of association in our population sample may reflect 
current sample size, but our data provide no support for an hypothesis 
that placental histopathology, apart from UVP with gross infarcts and/or 
thrombosis, has any fetal impact via effects on the FPR.

S-077
DNA Methylation in Cord Blood and Childhood Anthropometry 
at 3 Years of Age - An Analysis from the UPBEAT Study. Kathryn 
V Dalrymple†,1 Alicia Hadingham,1 Jordana Bell,1 Elie Antoun,2 
Karen Lillycrop,2 Keith M Godfrey,2 Lucilla Poston∗.1 1King’s College 
London, London, United Kingdom; 2University of Southampton, 
Southampton, United Kingdom.
Introduction: There is increasing epidemiological evidence linking 
perinatal exposures to later adiposity. Maternal obesity and associated 
epigenetic changes in utero have been implicated as a mechanism through 
which susceptibility to obesity could be passed from mother to child. This 
study aimed to determine whether DNA methylation related to candidate 
genes encoding adiponectin, IGF1, IGF2 and leptin were associated with 
measures of anthropometry in 3-year-old children (n=234) born to mothers 
with obesity from the UPBEAT study.
Methods: DNA methylation was determined by the Illumina Infinium 
Methylation EPIC 850K BeadChip. The methylation values were 
batch adjusted and quantile normalised. Linear regression, adjusted 
for confounders, was used to determine associations between DNA 
methylation, and related protein concentration and measures of childhood 
BMI and adiposity at 3-years of age.
Results: Nominal p-values of p<0.05 and Bonferroni corrected p-values 
were used to test for statistical significance. One association reached the 
Bonferroni corrected p-value for IGF2; DNA methylation at cg16415340 
was negatively associated with waist circumference and there were 
a further 40 nominally significant (p≤0.05) associations at CpG sites 
related to IGF2.
Conclusion: In the UPBEAT cohort, cord plasma IGF2 has previously 
been associated with adiposity in the infants at 6 months of age; in the 
present study we found that perinatal methylation status of IGF2 could 
contribute to increased adiposity in the UPBEAT children at 3 years of 
age. This data provides evidence into how methylation at critical genes in 
utero may alter offspring’s obesity risk, with consequences that manifest 
in early childhood. This research was funded by the NIHR Biomedical 
Research Centre based at Guy’s and St Thomas’ NHS Foundation Trust 
and King’s College London. Funding was also provided by, Diabetes UK, 
Tommy’s Charity and the British Heart Foundation.

S-078
Conflicting Effects of Fetal Growth Restriction on Blood Pressure 
Between Human and Animal Offspring: A Systematic Review and 
Meta-analysis. Judith Kooiman†,1 Fieke Terstappen†,1 Lilian van 
Wagensveld†,1 Arie Franx,1 Kimberley E Wever,2 Tessa J Roseboom,3 
Jaap A Joles,1 Hendrik Gremmels,1 Titia A Lely∗.1 1University Medical 
Center Utrecht, Utrecht, Netherlands; 2Radboud University Medical 
Center, Nijmegen, Netherlands; 3Amsterdam University Medical 
Center, Amsterdam, Netherlands.
Introduction: Low birth weight is associated with hypertension. Low 
birth weight can result from fetal growth restriction (FGR) or prematurity. 
FGR is postulated to impact blood pressure (BP) by developmental 
programming. However, FGR effects on blood pressure vary widely 
in observational studies. Animal models on FGR can add important 
mechanistic information on developmental programming of BP. This 
systematic review and meta-analysis studies effects of FGR on BP in 
human and animal offspring. 
Methods: Pubmed and Web of Science were searched for studies reporting 
on BP after FGR caused by placental insufficiency compared with normal 
growth controls, irrespective of gestational age. Primary outcome was 
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mean absolute difference in BP (ΔBP mmHg [95%CI]). Meta-analysis was 
performed using random effects models. Subgroup analyses were executed 
on species, sex, age, pregnancy duration and stress during BP readings.
Results: Due to large interspecies heterogeneity, analyses were performed 
separately for human (n=41) and animal (n=31) studies, the latter restricted 
to rats. Human studies showed no BP difference between FGR and controls 
(-0.6 mmHg [-1.7, 0.6]; I2=91%). Mean BP difference was -2.6 mmHg 
[-5.7, 0.4] in women versus -0.5 mmHg [-3.7, 2.7] in men (p=0.02). 
Subgroup analyses did not indicate age, gestational age and stress during 
measurements as sources of heterogeneity. Human studies were hampered 
by varying FGR definitions and heterogeneous populations with mild FGR 
phenotypes. In rats, mean BP was 12.0 mmHg ([8.8, 15.2]; I2=81%) higher 
in FGR offspring versus controls. This difference was more pronounced 
in FGR males (13.6 mmHg [10.3, 17.0] versus 9.1 mmHg [5.3, 12.8] in 
FGR females; p<0.01). Subgroup analyses on age showed no statistical 
interaction. BP readings under restrained conditions resulted in larger BP 
differences between FGR and control rats (15.3 [11.6,18.9] versus 5.7 
mmHg [1.1, 10.3], respectively; p<0.001).
Conclusion: Experimental studies in rats consistently confirm the relation 
between FGR and offspring BP, while observational studies in humans 
do not show such differences. This may be due to the observational 
nature of human studies, methodological limitations or an absence of 
this phenomenon in humans.

S-079
Validity of Three Methods for Assessing Body Fat in Offspring 
(F1) of Obese Rat in Programming-Aging Interactions Studies. 
Diana C Castro-Rodríguez†,1,2 Carlos A Ibañez,1 Jorge Uribe,1 Marta 
Menjivar,3 María de las Ángeles Granados-Silvestre,3 Kenneth 
Gerow,4 Peter Nathanielsz,5 Elena Zambrano.1 1Instituto Nacional de 
Ciencias Médicas y Nutrición Salvador Zubirán, Mexico City, Mexico; 
2CONACYT-Cátedras, Mexico City, Mexico; 3Universidad Nacional 
Autónoma de México, Mexico City, Mexico; 4University Wyoming, 
Laramie, WY, United States; 5University of Wyoming, Laramie, WY, 
United States.
Introduction: Maternal obesity (MO) is a major risk factor for 
childhood obesity and has been extensively studied in rats to determine 
F1 programming by MO. Characterization of extent and type of adipose 
tissue (AT) changes throughout the body is needed to assess an obese 
phenotype and risk. Reliable, comparable AT quantification methods are 
needed. We validated and compared dual energy x-ray absorptiometry 
(DXA), magnetic resonance imaging (MRI) and fat dissection (FD) 
methods commonly used to determine AT in F1 at all ages.
Methods: From weaning through lactation, female F0 Wistar rats ate chow 
(C; 5% fat) or obesogenic diet (MO; 25% fat). F1 were weaned postnatal 
day (PND) 21, housed two same sex rats per cage, and all fed chow diet 
uniformly until studied at 140 postnatal days (PND) young and 650 PND, 
aged F1. F1 body fat (male and female) was determined by three methods: 
dual energy x-ray absorptiometry (DXA), magnetic resonance imaging 
(MRI) and fat dissection (FD) with Pearson’s correlation coefficient (r) 
to correlate and compare them.
Results: For young F1 (both sexes-combined), all three methods showed 
good correlation: MRI vs FD (r=0.86), DXA vs FD (r=0.89) and MRI vs 
DXA (r=0.91) all P<0.001. In old F1 correlation of MRI vs FD (r=0.87, 

P<0.001) was similar to young F1. However, correlations of DXA vs FD 
(r=0.71, P<0.001), and MRI vs DXA (r=0.65, P=0.002) in old F1 were 
lower than young F1.
Conclusion: MO programs fat accumulation in young and old male and 
female F1. Data from all three methods, both sexes and ages, correlate well 
with each other allowing confident extrapolation between studies. Each 
method has advantages and disadvantages. FD is of low cost and direct 
vision can evaluate tumors in aging animals which may be recorded as fat 
in the other methods not differentiating them from fat or lean mass. FD is 
a terminal method while DXA and MRI allow life course measurements in 
longevity studies and interventions. DXA and MRI are rapid and include 
fat infiltrated in muscle or inside organs. Support by SEP-CONACyT-2016 
(287912) and ANR-CONACyT 2015-16-273510.

S-080
Immunohistochemical Protein Expression Profiling of Smoking 
Women’s Placentas. Mercedes Olaya-C∗,1 Litzy Gisella Bermudez†,2 
Ithzayana Madariaga†,2 Maria Isabel Zuñiga†,1 Alejandra Canas∗,1 
Olga Maria Niño†,1 Adriana Patricia Rojas∗.2 1Pontificia Universidad 
Javeriana-Hospital Universitario San Ignacio, Bogota DC, Colombia; 
2Pontificia Universidad Javeriana, Bogota DC, Colombia.
Introduction: Studies in humans and animal models have detected 
external factors present in the microenvironment of fetal development 
such as smoking changes in genetic and protein expression by altering the 
regulatory epigenetic mechanisms that impact on embryonic development 
and influence the health of the individual in the long term. Cigarette 
smoke as an environmental signal in the placental environment is the 
main modifiable risk factor known for asthma, a chronic inflammatory 
disease of the airway, associated with an imbalance in the differentiation 
of T helper lymphocytes towards type Th1 and Th2 in the which interfere 
with transcription factors such as GATA3, STAT1, Tbet, RUNX1 and 
RUNX3. In this study, protein expresion resulting from exposure to 
cigarette smoke in pregnant women were compared.
Methods: A case control type study was conducted on placentas. For data 
analysis, samples will be categorized into two groups: placental samples 
of smoking women and non-smoking women. Immunohistochemistry 
analysis were performed on paraffin- embedded placental tissues. To 
establish whether there are statistically significant differences in the 
expression levels of GATA3, STAT1, RUNX1 and RUNX3. Raw odds 
ratio analysis was performed. Statistical significance: p value 0.05, 
confidence intervals (95%), odds radio and chi-square were used for 
analyzing association variables.
Results: Twenty eight placentas were included: Fourteen mothers who 
admitted to having smoked in the last year, even during pregnancy and the 
other half without exposure to cigarette smoke; furthermore, these mothers 
had had no previous ailments, nor had they developed any complications 
during pregnancy, and they had left the hospital in good health. Their 
newborns were within adequate weight standards; none suffered from 
malformations, chromosomal diseases, nor any other complications; 
and they left the hospital in good health. RUNX1 protein expression was 
observed in decidual and stromal cells of the villus and chorion, being 
negative for the other cells. The positive expression of RUNX1 in stromal 
cells in the chorion and villus, presented statistically significant difference 
between cases and controls: exposure to cigarette smoke increased 11 
times the risk (chorion) and 5 times the risk (villous), for the expression 
of the protein RUNX1 in stromal cells. Other proteins (GATA3, STAT1 
and RUNX3) had non-significant differences.
Conclusion: The characterization of the protein expression RUNX1 in 
placentas of pregnant smoking suggested the impact of cigarette smoke 
on immune development and diseases associated with it.
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S-081
Early Childhood Growth in Autism Spectrum Disorders: A Case 
Control Study. Mehrin Jan,1,2 Serena Chen,1,2 Christine Chen,1,2 
Jillamika Pongsachai,1,2 Jennifer S Feng†,1,2,3 Joan Krickellas,1,2 Sadia 
F Chowdhury†,1,2,3 Adwoa Nantwi†,4 Sylvia Dygulski,1,2 Hannah 
Bromberg,1,2 Ruchit Shah,5,1 Michael Joyce,1 Beata Dygulska,2 Carolyn 
Salafia∗.1,2,5 1Placental Analytics, New Rochelle, NY, United States; 
2NYPBMH, Brooklyn, NY, United States; 3CUNY Hunter College, New 
York, NY, United States; 4NYU CGPH, New York, NY, United States; 
5Institute for Basic Research, Staten Island, NY, United States.
Introduction: Early growth in children subsequently diagnosed with 
autism spectrum disorders (ASD) is infrequently studied in low risk 
community based samples. We here compare change in centiles for weight 
and length to age 2 years in ASD versus gestational age, sex, and season 
of birth matched controls.
Methods: A community hospital based sample with universal placental 
examination was searched for those births followed to at least age 2 years 
at our institution.Billing codes were searched for diagnoses related to 
autism spectrum disorder (ASD) among the patient population of the 
Department of Pediatrics Developmental Pediatrics group. At least 2 
diagnoses related to ASD as per Newschaffer et al were required to be 
considered an ASD case. Controls were selected from the next infant 
born of same gender, gestational age +/-2 weeks, and season of birth +/- 2 
weeks. 165 ASD and 617 controls were included in the current analysis. 
Due to nonnormal distribution of growth variables, non-parametric tests 
were used.
Results: At birth, a trend to increased head circumference centile (p=0.06) 
was observed but no other differences between cases and controls. While 
mean weight centile at Year 1 decreased 5% from birth in ASD (compared 
to an increase of 5% in controls), there was a broad range of weight 
centile changes that precluded statistical significance. No differences 
in growth centiles at ages 1 or 2 years were observed between ASD 
cases and controls. No sex differences in birth or age 1 or 2-year growth 
centiles were found in controls. but ASD males tended to reduced head 
cirumference and length centile (each p=0.08).
Conclusion: In this large population sample of ASD with matched 
controls, little difference in childhood growth measures, either as absolute 
values or as rates of change, are seen in ASD cases. Our data suggest 
reduced growth in ASD males, but further studies are required to confirm 
and examine the implications of reduced growth in ASD males.

S-082
Impaired Autonomic Control of Heart Rate Variability During 
Acute Stress in the Chronically Hypoxic Fetus. N. Hafiz†,1 B. J 
Allison,2 N. Itani,2 K. J Botting,2 Y. Niu,2 C. C Lees,1 C. J Shaw∗,1 D. 
A. Giussani∗.2 1Imperial College London, London, United Kingdom; 
2University of Cambridge, Cambridge, United Kingdom.
Introduction: Fetal heart rate variability (FHRV) is an excellent example 
of translating reproductive science to the bedside, as it is an established and 
powerful predictor of fetal wellbeing. The chronically hypoxic fetus is at a 
seven-fold risk of stillbirth or birth asphyxia (Gardosi et al. BMJ 346:f108, 
2013), however underlying mechanisms remain unclear. Progress in this 
field has been hampered in part by the inability to record cardiovascular 
data from the chronically hypoxic fetus. We designed isolators able 
to maintain chronically instrumented pregnant sheep under controlled 
and significant hypoxic conditions for prolonged periods of gestation, 
coupled with a bespoke wireless data acquisition system (CamDAS) to 
record continuous in vivo fetal cardiovascular function. Here, we provide 
evidence of significant impairment in the autonomic control of FHRV 
during an episode of acute hypoxic stress in the chronically hypoxic fetus.
Methods: Eight pregnant sheep were anaesthetised at 117±2d gestational 
age (term ~147d) and the fetus surgically instrumented with vascular 
catheters. Five days postoperatively, the animals were subjected to acute 
hypoxia (fetal PaO2 from 20±0.5 to 10±1 mmHg) followed by a 10-day 
exposure to normoxia (n=4) or chronic hypoxia (fetal PaO2 21±1 to 
12±1 mmHg, n=4). Two days later, the pregnancy was exposed to second 
acute hypoxia of the same magnitude as the previous. FHR was sampled 
in 1-min blocks for 45 min prior to (baseline), during (30 min), and for 
60 min after (recovery) the hypoxic episodes and power spectral indices 

calculated. Fetal blood was collected during all acute hypoxic episodes 
and processed for plasma catecholamines (ELISA). Data were analysed 
by Two-Way RM ANOVA. Significance was accepted when P<0.05.
Results: There were no differences between groups prior to chronic 
hypoxia (Fig 1). However, the chronically hypoxic fetus showed markedly 
blunted values for rebound tachycardia (A), LF power (B, an index of 
sympathetic control), HF power (C, an index of parasympathetic control) 
and increments in plasma catecholamines (D and E) during subsequent 
acute hypoxia.
Conclusion: The chronically hypoxic fetus shows markedly impaired 
autonomic control of FHRV during acute stress, which may explain its 
much-increased vulnerability to stillbirth and birth asphyxia.
Support: The British Heart Foundation

S-083
Early and Mid-Gestation Zika Virus (Zikv) Infection in the Olive 
Baboon (Papio anubis) Leads to Aberrant Formation of Fetal 
Cerebral Cortical Layers by Term Gestation. Sunam Gurung†, 
Darlene Reuter, Marta Maxted, Ashley Martin, Molly Dubois, James F 
Papin, Dean A Myers∗. OUHSC, Oklahoma City, OK, United States.
Introduction: Early to mid-gestation (G) ZIKV infection in women is 
associated with the highest rate of ZIKV induced fetal brain injury and 
congenital zika syndrome (CZS). We reported vertical transfer and notable 
disruption in fetal frontal cortex development including loss of radial glial 
(RG) fibers, astrogliosis and oligodendrocyte damage at 21 days post 
ZIKV infection (dpi) at mid-G in the olive baboon (PMID: 30657788) 
predicting loss of cortical layers by term gestation. In the present study 
we examined the fetal brain outcome at term following ZIKV infection 
during early or mid-G in baboons. We hypothesized that ZIKV infection 
would result in significant cerebral cortical defects by term gestation.
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Methods: Timed-pregnant baboons were inoculated subcutaneously with 
ZIKV (PRVABC59; 104 ffu) during early (n=4;55-58 dG) or mid-G (n=3; 
92-97 dG). Maternal whole blood was collected at 0,4,7,14,21,42,80,115 
dpi (early) and 0,7,14,21,42,73 dpi (mid). Dams were euthanized and 
tissues collected at 167-172 dG; term ~183 dG). Control fetal brains 
(n=3) were obtained at 167-172 dG. H&E staining was performed on 
fetal frontal cortical sections. 
Results: Viremia was observed in 6/7 dams between 4-7 dpi, resolving 
by 14 dpi. ZIKV RNA was not detected in any fetal tissues sampled. 
H&E staining of fetal cortical brain sections showed disrupted formation 
of the ordered six-layered cortex, disorganization of layer specific cell 
populations, decreased pyramidal neurons in the cortical plate and 
focal hemorrhage in the white matter in 3 fetuses (2 early and 1 mid-G) 
compared to the control brains.
Conclusion: We observed significant histological neuropathology in 
fetal brains consistent with early to mid-G being the most vulnerable 
to ZIKV. Although, ZIKV RNA was not observed at term in any fetal 
tissues, neuropathology observed in the affected fetal brains suggests 
vertical transfer occurred at some point during gestation, consistent with 
our earlier report demonstrating vertical transfer occurred within 14-21 dpi 
in baboons infected mid-gestation. The fetal brain injury resulting from 
early and mid-gestation ZIKV infection is comparable to neuropathology 
observed in human fetuses leading to the development of microcephaly 
and/or several neurodevelopmental abnormalities post-birth. (NIH: 
NS103772, OD010988).

S-084
Intrauterine Hypoxia (HPX) Dysregulates Mitochondrial 
Respiratory Complex Expression and Activity in Fetal Guinea Pig 
(GP) Hearts. Hong Song, Loren P. Thompson∗. Univ. of Maryland 
SOM, Baltimore, MD, United States.
Introduction: Chronic intrauterine HPX is a major cause of fetal growth 
restriction and altered fetal heart maturation. Regulation of energy 
metabolism is important for both the metabolic switch and transition 
to cellular hypertrophy that occurs in the fetal heart prior to birth. We 
hypothesized that intrauterine HPX targets the fetal cardiac mitochondria 
in disrupting respiration, contributing to developmental programming 
of the offspring heart. We measured the effects of HPX on indices of 
mitochondrial respiratory function in fetal GP heart ventricles.
Methods: Pregnant GPs were exposed to either normoxia (NMX, N=7) 
or early- (25d gestation, 40d duration, N=7) and late-onset (50d gestation, 
14d duration, N=7) HPX (10.5%O2)(term =~65d) to determine the effects 
of timing of HPX exposure. Near-term (64d gestation) male and female 
fetuses (N=7 each group, 2 per litter) were obtained by cesarean section of 
anesthetized sows and fetal body, placenta, and organ weights measured. 
Left cardiac ventricles were excised and frozen in liquid N2 and stored at 
-80C. Cardiac mitochondria were isolated and respiratory chain complex 
(CI-V) subunit protein levels were measured by Western blot and CI and 
CIV catalytic rates by colorimetric assays.
Results: Chronic HPX slightly decreased fetal body weight and increased 
relative placenta weight. Early-onset HPX increased (P<0.05) CI, CIII, and 
CV protein levels by 15.2%, 17.4%, and 34.9%, respectively, increased 
(P<0.05) CI activity (2.83±0.41 vs 3.74±0.25 ΔOD/min, NMX vs HPX) 
but decreased (P<0.05) CIV activity (1.32±0.27 vs 0.62±0.08) in male 
but not female hearts. Late-onset HPX also increased CI and decreased 
CIV activities in males but not females. However, in contrast to early-
onset, late-onset HPX decreased (P<0.05) CI, CIII, and CIV levels in 
both males and females.
Conclusion: Chronic HPX reduces fetal growth in the presence of 
compensated placenta growth. Yet, HPX differentially disrupts fetal 
cardiac protein expression and enzyme activities of select complexes 
of the respiratory chain. Functionally, the increase in CI and decrease 
in CIV activities with HPX could generate excessive electron build 
up along the chain, reducing respiratory efficiency and generating free 
radicals. The sexual dimorphic response of protein levels reflects both 
compensation with early onset and decompensation with late onset 
HPX in cardiac mitochondria. Thus, chronic HPX could dysregulate 
mitochondrial function in the fetal GP heart, which may be a causal factor 
in developmental programming. (NIH HL 126859).

S-085
MAP4K4: Identification of a Novel Candidate Gene Using Prenatal 
Exome Sequencing Data and Functional Modeling in Zebrafish. 
Neeta L. Vora,1 John Griffin†,2 Kelly Gilmore,1 Julie K. Holsclaw†,2 
Elizabeth Bhoj,3 Erica E. Davis∗.4 1UNC-Chapel Hill, Chapel Hill, 
NC, United States; 2Duke University, Durham, NC, United States; 
3Children’s Hospital of Pennsylvania, Philidelphia, PA, United States; 
4Northwestern University, Chicago, NC, United States.
Introduction: Mitogen-Activated Protein Kinase Kinase Kinase Kinase 4 
(MAP4K4) is an activator of the JNK pathway, which controls vital cellular 
processes, including embryonic development, proliferation, and apoptosis. 
In 2017, our group reported a de novo nonsense variant in MAP4K4 in a 
fetus with hypoplastic left heart and fused kidneys that was identified as 
part of our ongoing trio-based exome sequencing study. Query of MAP4K4 
in the data sharing platform, Gene Matcher TM, identified another seven 
individuals from four families who harbor variants in MAP4K4. These 
individuals display dysmorphic facial features, neurologic dysfunction, 
cardiac anomalies and all survived past the neonatal period.
Methods: To test the functional relevance of MAP4K4 to patient 
phenotypes, we suppressed the zebrafish ortholog of MAP4K4 using 
morpholino antisense oligonucleotides. We examined renal, cardiac, 
and craniofacial abnormalities in zebrafish larvae, all of which have 
anatomical surrogates. We performed phenotyping during the first five 
days of development.
Results: We established knockdown efficiency of MAP4K4 morpholino 
and tested whether we could detect a dose-dependent phenotypic response. 
Depletion of MAP4K4 and assessment or renal tubule integrity using 
NaK-ATPase immunostaining did not produce a significant phenotype. 
However, evaluation of zebrafish larvae expressing a cartilage-specific 
transgene (-1.4col1a1:egfp) displayed a dose-dependent increase in 
the angle of the ceratohyal cartilage, suggestive of altered craniofacial 
patterning. Cardiac structure was also significantly altered with atrial 
but not ventricular size significantly enlarged in larvae with depleted 
MAP4K4. Heart beat per minute was also significantly lower in the 
morpholino-injected batches compared to controls.
Conclusion: Our functional data, combined with a small cohort of 
individuals harboring rare MAP4K4 variants, support the candidacy of 
this signaling effector as a contributor to early developmental processes 
impacting the heart and craniofacial cartilage morphogenesis. Our 
ongoing work to test variant effect will elucidate the pathomechanism 
of this rare syndrome.

S-086
Maternal Nutrient Restriction (MNR) in the Baboon Results 
in Fetal Hypoxia Prior to the Development of Fetal Growth 
Restriction (FGR). Jenica H Kakadia†,1 Cun Li,2,3 Peter W 
Nathanielsz,2,3 Thomas Jansson,4 Madhulika B Gupta∗.1,5 1University 
of Western Ontario, London, ON, Canada; 2University of Wyoming, 
Laramie, WY, United States; 3Texas Biomedical Research Institute, San 
Antonio, TX, United States; 4University of Colorado Anschutz Medical 
Campus, Aurora, CO, United States; 5Children’s Health Research 
Institute, London, ON, Canada.
Introduction: Although most cases of fetal growth restriction (FGR) in 
developed countries are due to impaired placental blood flow (‘placental 
insufficiency’), maternal undernutrition remains one of the most common 
causes of FGR worldwide. Despite the distinct differences in these two 
major etiologies of FGR, their impact on placental function and fetal 
growth is strikingly similar. Whereas FGR due to placental insufficiency 
is often associated with fetal hypoxia, the relationship between maternal 
undernutrition and fetal oxygenation is less established. We studied 
a baboon model of maternal nutrient restriction (MNR), resulting in 
moderate (10-12%) decreased fetal weight in late pregnancy. While several 
organs may be deprived of blood supply, the fetal liver predominantly 
receives reduced blood flow and particularly becomes hypoxic. Using 
this baboon model of FGR, we tested the hypothesis that MNR results 
in up-regulation of hypoxia-inducible proteins in the fetal liver prior to 
the development of FGR.
Methods: We used a baboon model (Papio sp.) of FGR due to MNR 
(70% global diet of control) starting at gestational day (GD) 30. Fetal liver 



324A Reproductive Sciences Vol. 27, Supplement 1, March  2020 Scientific Abstracts

tissues were collected at GD 120 and 165 (full term ~185 GD) from control 
and MNR fetuses (n=6 each). Using immunoblotting, we determined 
expression of hypoxia-inducible proteins, including hypoxia-inducible 
factor 1-alpha (HIF-1α), erythropoietin (EPO) and its receptor (EPOR), 
regulated in development and DNA damage response 1 (REDD1), vascular 
endothelial growth factor (VEGF), and phosphorylated AMP-activated 
protein kinase (pAMPK), in fetal liver.
Results: Fetal weight was unaffected at GD 120 but was lower at GD 
165 (-18.6%, p<0.001) in MNR vs. controls. Fetal liver Hif1α (+115%, 
p=0.026), EPO (+88%, p=0.001), EPOR (+45%, p=0.016), REDD1 
(+91%, p=0.047), and VEGF (+68%, p=0.026), were all increased at GD 
120 in MNR fetal liver. Although generally present, parallel changes in 
the expression of hypoxia-inducible proteins were less pronounced in 
MNR fetal liver at GD 165.
Conclusion: Increases in fetal liver hypoxia-induced proteins were 
observed at GD 120, 45 days before FGR is evident in MNR baboons. 
These data, gathered using a well-established baboon model which has 
extensive similarities to human FGR, suggest that maternal undernutrition 
limits fetal oxygen delivery, which contributes to the reduced fetal growth. 
These findings have important implications for our understanding of the 
pathophysiology of restricted fetal growth.

S-087
Syndecan-1 is Reduced in Fetal Growth Restriction and Cleaved 
by Matrix Metalloproteinases. Damanpreet Singh†,1,2 Teresa M 
MacDonald,1,3 Susan P Walker,1,3 Tess Cruickshank,1,2 Natalie J 
Hannan,1,2 Ping Cannon,1,2 Alesia Harper,1,2 Elizabeth Murray,1,2 
Tuong-Vi Nguyen,1,2 Stephen Tong,1,2 Tu’uhevaha J Kaitu’u-Lino∗.1 
1University of Melbourne, Heidelberg, Australia; 2Translational 
Obstetrics Group, Melbourne, Australia; 3Mercy Perinatal, Melbourne, 
Australia.
Introduction: Placental insufficiency can lead to fetal growth restriction 
(FGR) and stillbirth. Syndecan-1 (SDC1) is a cell surface proteoglycan 
highly expressed at the maternal-fetal interface of the placenta. The aim 
of this study was to characterise Syndecan-1 in fetal growth restriction 
and ascertain the cleavage mechanism governing its release.
Methods: We prospectively collected blood from 1995 women at 36 
weeks’ gestation to identify markers of placental insufficiency. We divided 
the samples into two cohorts to discover, then validate biomarkers (cohort 
1, n=996; cohort 2 n=999). We also collected plasma and placental 
samples from women with early onset FGR who delivered at <34 weeks’ 
gestation. To test mechanisms of SDC1 release, primary cytotrophoblast 
were isolated from term placenta and the effect of MMP inhibitors 
batimistat, ilomastat and MMP activator PMA, on SDC1 secretion and 
cellular expression determined. Finally, membrane-type MMP and tissue 
inhibitors of matrix metalloproteinases (TIMP) mRNA expression was 
assessed in severe early onset FGR placentas.
Results: In our initial biomarker screening of 22 novel proteins using 
samples from cohort 1, we identified SDC1 as significantly decreased 
in the maternal circulation at 36 weeks’ gestation preceding clinical 
identification of a small for gestational age infant (SGA, <10th centile). 
We validated this find in cohort 2. In women with early onset FGR (n= 
9 FGR, n=17 gestation matched controls), we confirmed that SDC1 was 
significantly reduced in the maternal circulation. Interestingly however, 
SDC1 mRNA expression in early onset FGR placentas was significantly 
increased (n=18 FGR, n=15 preterm control), whilst cellular protein was 
unchanged. Administration of broad-spectrum MMP inhibitor batimistat 
resulted in a potent dose dependent reduction in SDC1 secretion, whilst 
cellular SDC1 protein was increased. MMP inhibition of SDC1 secretion 
was validated using ilomastat, whilst non-specific MMP activator PMA, 
induced secretion of SDC1 from the cytotrophoblast surface. Analysis of 
MT-MMP mRNA in early onset FGR placentas indicated no significant 
change in MMP16, 17, 24 or TIMP1 expression, but identified MMP25 
and TIMP3 expression as significantly increased in the FGR cohort (n=19 
preterm control, n=29 FGR).
Conclusion: Circulating SDC1 represents a novel protein released from 
the placental surface and measurable within the maternal circulation as 

decreased both preceding diagnosis of SGA and in women with diagnosed 
FGR. SDC1 is cleaved from the placental surface via MMPs and we 
identify MMP25 as significantly increased in FGR placentas.

S-088
Non-invasive Biophysical and Epigenetic Biomarkers of Prenatal 
Stress in a Human Cohort: FELICITy Study. Ritika Sharma†,1,2 
Camilla Zelgert†,2 Peter Zimmermann†,2 Gabriela Berg∗,3 Bibiana 
Fabre∗,3 Rory Wilson,1 Jennifer Kriebel,1 Melanie Waldenberger∗,1 
Martin G Frasch∗,4 Silvia M Lobmaier∗,2 Marta C Antonelli∗.5,2 
1Helmholtz Zentrum, Munich, Germany; 2Dept. of OBGYN, Munich, 
Germany; 3FFyB, Buenos Aires, Argentina; 4Dept. of OBGYN & 
CHDD, Seattle, WA, United States; 5IBCN, Buenos Aires, Argentina.
Introduction: Maternal adversity or stress before and during pregnancy 
have profound effects on the development and life-long function of the 
infant’s stress response systems such as Hypothalamic Pituitary Adrenal 
Axis (HPA) and Autonomic Nervous system (ANS). We hypothesized that 
prenatal stress (PS)-induced programming of HPA and ANS is reflected 
in the epigenetic and biophysical biomarkers, which can be employed 
for early detection and follow up of affected children. Our objective was 
to discover such PS biomarkers non-invasively from the salivary DNA.
Methods: We conducted a prospective study in 728 expecting mothers, 
with controls matched 1:1 for parity, maternal age and gestational age 
screening women for chronic stress exposure at 28th week using Cohen 
Perceived Stress Scale (PSS) and Prenatal Distress questionnaires 
(PDQ). At PSS-10 ≥ 19, expectant mothers were classified into stressed 
group (SG); women with PSS-10 < 19 served as control group (CG).We 
recorded fetal and maternal electrocardiograms (mECG, fECG) to derive 
maternal and fetal heart rate signals (mHR, fHR).We analyzed coupling 
between mHR and fHR using bivariate phase rectified signal averaging 
(bPRSA) which yielded a so-called fetal stress index (FSI). On the day 
of delivery, maternal blood and maternal hair were collected for cortisol 
measurements. Cord blood and saliva/buccal samples from the newborns 
were also taken (n=76 per group). We extracted DNA from the newborns’ 
saliva samples (n=114) and measured DNA methylation using Illumina 
Methylation EPIC bead chip array.
Results: Median of PSS for SG was 22.0 (1st - 3rd quartile: 21.0 - 24.0) 
and that of CG was 9.0 (6.0 - 12.0) (p<0.001). Also, cortisol measured in 
maternal hair was 63% higher in SG at 86.6 (48.0 -169.2) versus CG’s 
53.0 (34.3 - 105.9) pg/mg (p = 0.029) confirming PSS results (n= 55 
per group). The PSS & PDQ scores showed a Spearman correlation of 
0.603(p < 0.001). At 36+5 weeks, FSI was significantly higher in fetuses 
of stressed mothers when compared to controls [0.43 (0.18-0.85) versus 
0.00 (-0.49-0.18), p<0.001]. DNA methylation results are forthcoming 
and will be presented at the meeting.
Conclusion: Our findings on the questionnaire level validate PSS as a 
reliable instrument to detect stress in pregnant mothers early in the 3rd 
trimester. FSI may serve as an early non-invasive antepartum biophysical 
biomarker of maternal-fetal stress transfer. Together with the epigenetic 
findings, we expect these analyses to provide evidence of association 
between epigenetic biomarkers in HPA and ANS related genes and PS.

S-089
Maternal Hyperthyroidism Increases the Risk of Autism Spectrum 
Disorders in the Offspring. Darios Getahun,1 Michael J Fassett,2 Vicki 
Y Chiu,1 Morgan R Peltier.3 1Kaiser Permanente Southern California, 
Pasadena, CA, United States; 2Kaiser Permanente West Los Angeles 
Medical Center, Los Angeles, CA, United States; 3NYU-Long Island 
School of Medicine, Mineola, NY, United States.
Introduction: Thyroid hormones are critical for neurodevelopment and 
their deficiency in pregnancy is a cause of intellectual disability. Studies 
have also suggested that maternal hypothyroidism increases the risk of 
ASD. How other forms of maternal thyroid dysfunction may increase the 
ASD risk is less clear, however. We studied how maternal hyperthyroidism 
(HT) is associated with increased risk of autism in the offspring.
Methods: A retrospective cohort study among mothers of children 
born between 1991-2014 at Kaiser-Permanente Southern California 
hospitals (n=469,789). Diagnosis of maternal HT (n=2517) from 120 
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days preconception to delivery was based on diagnostic and pharmacy 
records. Clinical diagnosis of ASD (n=8447) was made by experts in the 
field. Adjusted hazard ratios (HR) with their 95% confidence intervals 
(CI) were used to evaluate the associations.
Results: Maternal HT significantly increased the risk of ASD (HR=1.52, 
CI: 1.19-1.95). This association was strongest when HT was diagnosed 
during the first trimester (HR=1.60, CI: 1.04-2.46). No association 
between maternal HT and ASD risk was observed for infants born preterm. 
Although maternal HT tended to increase ASD risk in girls (HR=1.67, 
CI: 0.99-2.83) results were only significant for boys (HR=1.49, CI: 1.13-
1.96) after adjustment for confounders. No effect of maternal HT on ASD 
risk was observed for Black (HR=0.73, CI: 0.23-2.27) or Asian children 
(HR=1.27, CI: 0.72-2.25) but tended to be increased for white (HR=1.68, 
CI: 0.93-3.04), Hispanic (HR=1.72, CI: 1.13.62) and other, multi-ethnic 
children (HR=1.67, CI: 1.03-2.69).
Conclusion: Maternal HT increases the risk of ASD and results are 
strongest when diagnosed in the first trimester when the fetal brain is 
developing. The association is present for both boys and girls and is 
stronger for White, Hispanic and other/multi-racial children. These results 
suggest that too much thyroid hormone may have similar effects on ASD 
risk as too little.

S-090
Recurrent Pregnancy Loss: Is the Embryo Trying to Tell Us 
Something More? Lauren Grimm†, Z Pavlovic†, J Anderson†, C 
Oso†, N Raptis†, E Radley†, H Mandell†, S Zimmerman∗, A Cooper∗, 
R Jeelani∗, A Beltsos∗. Vios Fertility Institute, Chicago, IL, United 
States.
Introduction: Recurrent Pregnancy Loss (RPL) is one of the most 
challenging and frustrating infertility diagnoses. For those who seek 
assisted reproductive technology (ART), few resources exist to help this 
subset of infertile patients achieve successful pregnancy. Clinicians often 
utilize preimplanation genetic testing (PGT) to control for chromosomal 
abnormalities leading to miscarriage. Yet, previous studies show that even 
when IVF with PGT-A is implemented, RPL patients still do not exhibit 
the same increase in pregnancy rate as other infertile populations. One 
promising new parameter known as Mitoscore may offer insights into the 
etiology of RPL and embryo quality. Mitoscoring is the quantification of 
mitochondrial DNA (mDNA) thought to predict embryonic metabolic 
health. Previous studies have shown that increased mDNA has been 
linked to decreased pregnancy rates indicative of poor embryo quality 
due to oxidative stress. Yet, to better understand mitoscore, investigation 
of the underlying biological causes associated with elevated levels is 
warranted. Thus, this study sought to compare the mitoscore of patients 
with a history of RPL compared to other infertility diagnoses, in order to 
better understand the etiology of RPL.
Methods: Retrospective chart review at a private, multi-site fertility clinic. 
All eupolid embryos from patients 40yo and younger who underwent in-
vitro fertilization (IVF) with PGT-A from January to September 2019 were 
included. Patients were divided into two groups: those whose embryos 
were derived from patients with a diagnosis of RPL and those that did not. 
RPL was defined as having experienced at least 2 prior failed pregnancies. 
Baseline characteristics were measured and IVF outcomes recorded. Two 
sample t-tests and chi square analysis were used to analyze the data using 
SPSS (SPSS Inc., Chicago, IL, USA).
Results: A total of 203 embryos were analyzed. Baseline characteristics, 
including age, BMI, and AMH were similar (p>0.05). There were a total 
of 30 embryos included in the RPL group and 173 embryos in the age-
matched control group. The number of oocytes retrieved, maturation rate, 
fertilization rate, and blastocyst rate of the two groups was insignificant 
(p>0.05). However, the mitochondrial score was statistically higher in the 
RPL group with a mean score of 26.39, compared to the non-RPL group 
with a mean score of 22.57 (p<0.05).
Conclusion: Our results suggest RPL patients are more likely to have more 
mDNA compared to other infertile populations. Research demonstrates 
that PGT-A use in the RPL population does not improve success rates 
with the same efficacy as other infertility patients. Mitoscore may offer 
insight into the etiology of RPL and its possible association with impaired 

embryonic metabolic functioning. Further investigation on this subject 
may lead to uncovering areas of focus for the evaluation and treatment 
of RPL.

S-091
The Cardiac Adenosinergic System is Developmentally Regulated. 
Lowell Davis, Samantha Louey, Sonnet S Jonker∗. Oregon Health & 
Science University, Portland, OR, United States.
Introduction: Adenosine is a metabolic by-product and paracrine 
factor released by cardiomyocytes. Adenosine acutely improves local 
oxygen delivery by increasing blood flow, while longer-term effects on 
myocardial function are mediated by changed mRNA and protein levels. 
In addition to acute production of adenosine, the adenosinergic system 
is transcriptionally regulated by hypoxia. The purpose of this study 
was to determine how the cardiac adenosinergic system is regulated 
developmentally, including the transition from relatively hypoxic fetal 
environment to postnatal life.
Methods: PCR was performed on left ventricular myocardium from 65% 
(94 days) and 93% (136 days) gestation, 4 days postnatal, and adult sheep. 
Expression of genes involved in adenosine signaling were normalized to 
18s ribosomal RNA, and analyzed by ANOVA followed by Tukey’s test 
with significance at P<0.05.
Results: Neonatal levels of ecto-5’-nucleotidase (NT5E) are lower than 
adult levels. Levels of equilibrative nucleoside transporters (ENT) 1 and 
2 were not significantly different. Adenosine receptor (AR) levels were 
different by developmental age. A1 levels were lower in the late-term 
fetus and adult compared to the neonate. A2a levels were higher in the 
mid-gestation fetus compared to the adult. A3 levels were lower in fetuses 
and neonates compared to the adult.
Conclusion: Together, these data suggest increasing capacity for 
adenosine production after the neonatal period by the extracellular NT5E, 
decreasing reliance on the A2a receptor and increasing reliance on the 
A3 receptor. The importance of the A1 receptor appears to increase 
transiently in the neonate. These findings indicate developmental 
differences may be important for acute coronary vasoregulation and for 
the chronic preconditioning, contractile and growth effects of the cardiac 
adenosinergic system.
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S-092
Ductus Venosus Reversed Flow and SIA Index in Severe Early-
onset Intrauterine Growth Restriction. Argoti S Pedro†, Jennifer 
Barr†, Patricia Goedecke, Giancarlo Mari∗. UTHSC, Memphis, TN, 
United States.
Introduction: Ductus venosus (DV) a wave reversed fl ow has been 
associated with poor perinatal outcome; however, its clinical role remains 
unclear.A retrospective study has suggested that the DV peak systolic 
velocity/(isovolumetric relaxation + a-wave) index (SIA index) is a better 
predictor of fetal wellbeing and perinatal death than the a-wave reversed 
fl ow. The relationship between abnormal SIA index and arterial umbilical 
cord pH is unknown.The objective of this study was to prospectively 
assess the clinical value of the SIA index and a-wave reversed fl ow in 
severe early IUGR fetuses. The fetuses were studied longitudinally from 
the time they were admitted to the hospital for intensive surveillance up 
to the time of delivery.
Methods: There were 72 fetuses that were diagnosed with IUGR 
(estimated fetal weigh < 10th percentile + abnormal umbilical pulsatility 
index) at < 32 weeks’ gestation. The patients were admitted to the hospital 
if they developed umbilical artery absent end-diastolic velocity. The 
DV SIA index and a-wave were chronologically analyzed at 24-hour 
intervals before delivery (time zero). Thirty waveforms were recorded 
and analyzed at each study. An abnormal biophysical profi le (4/8) and/
or non-reassuring fetal heart rate pattern were indications for delivery. 
The primary outcomes were perinatal death (fetal demise or death in the 
fi rst 28 days of life) and umbilical cord pH of <7.1. We determined the 
sensitivity, specifi city, positive and negative predictive values for the 
a-wave reversed fl ow and the SIA index.
Results: 11 fetuses met the criteria, 7 fetuses had a-wave reversed fl ow 
at the last measurement (within 24 hours from delivery) and 3 fetuses 
had an abnormal SIA index. The median gestational age at delivery was 
26.8 weeks. There were no fetal demises; two fetuses died in the fi rst 28 
days after birth. See Table 1. Test performance

Conclusion: The fi ndings suggest that the SIA index is a better predictor 
of perinatal death than the a-wave reversed fl ow. In addition, the SIA index 
could predict acidemia. More data are needed to determine whether the SIA 
index can be used for timing the delivery of the severe early IUGR fetus.

S-093
Cost-eff ectiveness of Ultrasound at the Time of Non-invasive 
Prenatal Genetic Screening. Ashley N Battarbee,1 Neeta L Vora,2

Emily Hardisty,2 David M Stamilio∗.3 1The University of Alabama at 
Birmingham, Birmingham, AL, United States; 2The University of North 
Carolina at Chapel Hill, Chapel Hill, NC, United States; 3Wake Forest 
School of Medicine, Winston-Salem, NC, United States.
Introduction: In contrast to traditional first trimester aneuploidy 
screening, non-invasive prenatal screening with cell-free DNA (cfDNA) 
does not require an ultrasound. Our objective was to estimate the cost-
eff ectiveness of ultrasound before cfDNA.
Methods: A decision-analytic and cost-effectiveness model was 
constructed for 1.5-million pregnant women in the US who desired fi rst 
trimester aneuploidy screening with cfDNA comparing 2 strategies: 1) 
cfDNA only and 2) ultrasound before cfDNA. Input parameters included 
probability of fetal aneuploidy, cfDNA performance, desire for invasive 
testing, pregnancy outcomes, costs and outcome utilities. The primary 
outcome measure was the incremental cost-eff ectiveness ratio (ICER), in 
terms of cost in 2019 US$ per quality-adjusted pregnancy outcome in life 
years (QALY). Discounting was not performed given the time horizon was 
<1 year. Willingness-to-pay threshold was $100,000. Sensitivity analyses 
were performed varying infl uential variables such as the probability that 
a patient was not a candidate for cfDNA screening, the probability that 
a patient had a failed cfDNA test due to incorrect dating, the cost of 
fi rst trimester D&C, the cost of live birth, and aneuploidy risk, among 
others. All base case estimates and ranges of uncertainty were derived 
from the literature.
Results: In the base-case analysis, ultrasound before cfDNA screening 
was more cost-eff ective than cfDNA screening without pre-test ultrasound 
(Figure 1), with ICER $74,436/QALY and a larger Net Monetary Benefi t 
(90539 versus 90525). The ultrasound before cfDNA strategy had an 
incremental cost of $42.13 per individual compared to cfDNA only. Base 
case results were fairly robust in sensitivity analyses with the ultrasound 
and cfDNA strategy remaining the more cost-eff ective approach across 
the majority of uncertainty ranges (Figure 2).
Conclusion: First trimester ultrasound before cfDNA is a more cost-
eff ective fetal aneuploidy screening strategy compared to cfDNA only.
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S-094
Whole-exome Sequencing for Novel Pathogenic Genes Discovery in 
Prenatally Diagnosed Dextro-transposition of the Great Arteries. 
You Jung Han∗,1 Lee Mi-Young∗,2 Hye-Sung Won∗,2 Dong Hyun 
Cha∗,1 Youg Wook Jung∗,1 Ryu Hyun Mee∗.3 1CHA Gangnam Medical 
Center, CHA University, Seoul, Korea, Republic of; 2University of 
Ulsan College of Medicine, Asan Medical Center, Seoul, Korea, 
Republic of; 3Bundang CHA Hospital, CHA University, Seongnam, 
Korea, Republic of.
Introduction: To evaluate the value of prenatal whole-exome sequencing 
(WES) for novel pathogenic genes discovery in prenatally diagnosed 
dextro-transposition of the great arteries (d-TGA).
Methods: We retrospectively evaluated fetuses prenatally diagnosed 
and postnatally confirmed with d-TGA between May 2010 and January 
2013. Conventional karyotyping was performed using cells obtained from 
the amniotic fluid or cord blood at the time of prenatal diagnosis. We 
analyzed the cord blood of the fetuses and peripheral blood of the parents 
for chromosomal microarray (CMA). Genomic DNA was extracted from 
leukocytes of cord blood or peripheral blood using the Wizard Genomic 
DNA Purification kit following the manufacturer’s instructions (Promega, 
Madison, WI, USA). Exome captures were performed using Agilent 
SureSelect Human All Exon V5 UTR kit (Agilent Technologies, Santa 
Clara, CA) and sequencing was performed on Illumina NextSeq 500 
(Illumina, San Diego, CA) as 150 bp paired-end run using V2 chemistry. In 
all cases, the trio of fetus and both parents was sequenced simultaneously. 
Variant interpretation focused on the panel of genes known to cause heart 
disease including congenital heart anomaly.
Results: A total of 14 fetuses with d-TGA were included in this study. 
Results of conventional karyotyping and CMA were normal in all cases. 
WES identified de novo pathogenic genes such as NME3, TXNL1, 
NEK11, KIF21B, KDM3B and KIAA1324L. A mutation in these genes 
is responsible for cardiomyopathy and arrhythmia but there is a lack of 
evidence that these are definitely associated with d-TGA.
Conclusion: We tried to discover novel pathogenic genes in fetuses 
with d-TGA by WES, however interpretation of results is potentially 
challenging. This result will help further study to discover the genetic 
etiology of d-TGA.

S-095
Alterations in Fetal Ovine Cardiac Function and Gene Expression 
following Antenatal Steroid Exposure. Yusaku Kumagai†,1 Haruo 
Usuda∗,2 Shinnichi Sato∗,1 Takushi Hanita∗,1 Sean Carter†,2 Erin L. 
Fee†,2 Gabrielle C. Musk∗,3 Nobuo Yaegashi∗,1 Alan H. Jobe∗,4 John 
P. Newnham∗,2 Matthew W. Kemp∗,1,2 Masatoshi Saito∗.1,2 1Tohoku 
University, Sendai, Japan; 2The University of Western Australia, 
Perth, Australia; 3Murdoch University, Perth, Australia; 4Cincinnati 
Children’s Hospital, Cincinnati, OK, United States.
Introduction: Antenatal corticosteroids (ACS) alter the functional 
trajectory of key fetal organs, including the lung and heart. Although 
lung effects are well characterized, less is known about impacts on the 
developing heart. Herein, we aimed to investigate the functional (via 
ultrasound) and transcriptional (via array and qPCR) impacts of low-dose 
vs standard clinical ACS dosing on the fetal heart.
Methods: Ewes with single fetuses at 114±1d gestation received either: 
i) a low-dose maternal intravenous bolus and maintenance infusion of 
betamethasone phosphate to target fetal plasma concentration of 2 ng/
ml for 36h (low-dose group; n=6); ii) two maternal IM injections of 
0.25 mg/kg Celestone Chronodose® (1:1 betamethasone phosphate and 
betamethasone acetate) spaced at 24h replicating a standard clinical 
protocol (IM group; n=6); or iii) IM saline (control group; n=6). Functional 
cardiac analysis was performed by ultrasound 8hrs after steroid treatment 
at maximum fetal steroid exposure. Lambs were surgically delivered 7 
days after treatment. Microarray analysis was performed on fetal left 
ventricle tissue using Ingenuity Pathway Analysis Software at p<0.01 
significance. Differentially expressed genes (low-dose or IM group vs. 
control) were identified by 2-sample t-tests. Changes in differentially 
expressed genes were confirmed by qPCR (data not shown).
Results: Ultrasound studies showed significantly impaired relaxation in 
mitral and tricuspid valve E/A ratios, consistent with increased peripheral 
resistance. Microarray analysis revealed: i) low-dose group, 6 transcripts 
differentially regulated (1 up and 5 down); and ii) IM group, 43 transcripts 
regulated (4 up and 39 down). There was no predicted modulation 
of signaling pathways involved in fetal cardiac hypertrophy either 
group, although three transcripts, GADD45G, PPPARG, and ADIPOQ 
(associated with myocardial hypertrophy) were differentially expressed in 
the IM group only (p-value=5.7E-03, 5.1E-03, and 4.9E-03, respectively).
Conclusion: A significantly greater number of transcripts including some 
transcripts associated hypertrophy were differentially regulated in the 
high-dose IM group relative to control, and in conjunction with acute 
afterload change. Although preliminary, these data support the observation 
that higher total and maximal fetal exposures (IM group) may increase 
lifetime cardiovascular risk.

S-096
Frequent Elevation of ZNF313 and Its Cell Cycle-Promoting 
Function in Human Cervical Cancer. Kyung-Do Ki∗,1 Sungho 
Park∗.2 1Kyung Hee University Hospital at Gangdong, Seoul, Korea, 
Republic of; 2Hallym University, Seoul, Korea, Republic of.
Introduction: The ZNF313 gene located at chromosome 20q13.3 exhibits 
a frequent amplification in various human cancers. Although ZNF313 is 
known to encode a zinc-binding protein and contain the RING domain 
that may have E3 ligase activity, its biological function and its role in 
tumorigenesis are not clear.
Methods: To understand the involvement of ZNF313 alteration in the 
pathogenesis of human cervical cancers, we analyzed expression status 
of ZNF313 in cancer cell lines and primary carcinomas and studied its 
effect on cell growth.
Results: Compared to normal tissue, 5 of 8 (62.5%) cancer cell lines 
expressed abnormally high levels of ZNF313 mRNA. Moreover, 6 of 
8 (75%) cancer tissues showed higher expression of ZNF313 mRNA 
compared to adjacent noncancerous tissues. In addition, 2 of 8 (25%) 
cell lines displayed high mRNA and gene levels, indicating that 
ZNF313 elevation in cervical cancer cells occurs at either the genomic 
or transcriptional level. Cellular growth of all four cell lines we tested 
was significantly reduced by knockdown of ZNF313 expression. Flow 
cytometric analysis revealed that the G1 to S transition of the cell cycle 
is positively and negatively regulated by expression and knockdown 
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of ZNF313, respectively, indicating that ZNF313 promotes cell cycle 
progression. Moreover, ZNF313 depletion led to a marked increase in 
protein but not mRNA levels of cyclin-dependent kinase inhibitors, 
p21WAF1 and p27KIP. Finally, cycloheximide chase experiment showed 
that ZNF313 decreases protein stability of both p21WAF1 and p27KIP.
Conclusion: Together, these results suggest that ZNF313 might be a cell 
cycle-promoting proto-oncogene, which is commonly overexpressed in 
human cervical cancers.

S-097
Inhibition of γ-secretase Decreases Notch Signaling in 
Leiomyosarcoma. Sofia Gabrilovich†, Salma Begun, Tracy Wu, Mark 
Einstein, Nataki Douglas, Jenna Marcus∗. Rutgers New Jersey Medical 
School, Newark, NJ, United States.
Introduction: Uterine leiomyosarcoma (LMS) is an aggressive 
mesenchymal neoplasm accounting for 1% of all uterine cancers. The 
recurrence rate is up to 70% with a 5-year survival of 57%. In the 
recurrent setting, effective chemotherapeutic agents are limited. Notch 
signaling is an evolutionarily conserved pathway with oncogenic roles in 
several cancers. Notch proteins are expressed in both Type I and Type II 
endometrial cancer (EmCa) in cell lines and in human tissue, but neither 
Notch expression nor function have been characterized in LMS. In a 
phase I trial, oral administration of γ- secretase inhibitor reduced disease 
progression in soft tissue sarcomas, including LMS, that expressed 
NOTCH1. To determine whether inhibiting Notch signaling may be a 
therapeutic target in LMS we assessed expression of Notch family genes 
and the impact of γ-secretase inhibition on cellular migration in the LMS 
cell line, SK-UT-1B, compared to a non-malignant human endometrial 
stromal cell line, HESC, and a Type I EmCa line, HEC-1-A.
Methods: Expression of Notch receptors, ligands and effectors in HESC, 
HEC-1-A and SK-UT-1B was determined by RT-PCR and qRT-PCR. The 
relative expression level of each target gene was normalized to 18s rRNA. 
We determined the impact of exposure to DAPT, a γ-secretase inhibitor, 
on Notch signaling in HEC-1-A and SK-UT-1B. HEC-1-A and SK-UT-
1B cellular migration after exposure to 50 µM DAPT vs DMSO (vehicle 
control) was assessed using a scratch assay and a transwell migration assay 
respectively. The extent of cell migration was measured using ImageJ.
Results: Notch receptors NOTCH1, 2, 3, ligands DLL4 and JAG1, and 
effectors HES1, HEY1, and NRARP are expressed in all the cell lines. 
Expression of NOTCH1 and NRARP was 11.3- and 3.3-fold higher in 

SK-UT-1B as compared to HEC-1-A. Exposure to 50µM DAPT did not 
impact SK-UT-1B or HEC-1-A cell viability. Exposure to 50µM DAPT 
decreased HES1 and NRARP expression, consistent with decreased 
Notch signaling activity in those cells (figure 1). Inhibition of γ-secretase 
increased HEC-1-A migration but did not impact SK-UT-1B migration.
Conclusion: Notch family genes are expressed and Notch signaling is 
active in the LMS line, SK-UT-1B. The finding that inhibition of Notch 
signaling activity increased HEC-1-A but not SK-UT-1B cellular migration 
suggests that Notch signaling might not impact disease progression in Type 
I EmCa but may play a role in malignant transformation in LMS. Future 
studies are needed to determine if Notch signaling inhibition could be a 
therapeutic target in uterine LMS.

S-098
Monomeric Myeloperoxidase: Potential Biomarker for Early 
Detection of Ovarian Cancer. Ghassan M. Saed,1,2 Xin Wang†,1 Amy 
K Harper†,1 Robert T Morris∗.2 1Wayne State University, Detroit, MI, 
United States; 2Karmanous cancer institute, Detroit, MI, United States.
Introduction: Myeloperoxidase (MPO) is an oxidant-producing enzyme 
that is only known to be expressed in human myeloid cells as 145 kDa 
homodimer, which consists of 2 identical monomers connected by a single 
disulfide bond. Our laboratory was the first to report that epithelial ovarian 
cancer (EOC) cells expressed MPO that discriminated between early stage 
and late stages of the disease. The presence of MPO in non-myeloid cells 
was unexpected and prompted us to further study MPO expression in 
human EOC cells, tissues, and plasma.
Methods: Total protein was isolated from various human ovarian 
cancer cells, (SKOV-3, A2780, MDAH-2774, and TOV112D), serum 
from ovarian cancer patients with various histologies (n=5), human 
macrophages (positive control), and monomeric MPO (hemi-MPO), 
which was obtained by treating the dimeric MPO with 2-mercaptoethanol 
(1:4, mol/mol) for 30 min at 37°C. SH-groups were blocked with 
iodoacetamide (1:20, mol/mol) for 30 min at 4°C. Hemi-MPO was purified 
by gel filtration on Sephacryl S-200 HR to remove the traces of dimeric 
MPO.Total protein (50 ug) was subjected to non-reducing western blot, 
and MPO was detected using a monoclonal MPO antibody (Santa Cruz 
Biotechnology).
Results: Western blot analysis revealed that the predominant form of 
MPO in ovarian cancer cell lines is the monomeric form, as evident by 
the 75 kDa band. Intriguingly, monomeric MPO is also detected in serum 
obtained from an ovarian cancer patient. Macrophages have shown the 
dimeric MPO form as dominant form, as depicted by a 150 kDa band.
Conclusion: Here we demonstrated that the predominant form of MPO 
expressed in ovarian cancer cells and serum is monomeric MPO. The 
enhanced oxidative state manifested by EOC cells is a potential cause of 
this phenomena. The impact of this finding is of a great importance, as 
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monomeric MPO can be utilized as a biomarker for early detection and 
prognosis in ovarian cancer patients. Moreover, delineating the exact 
role of monomeric MPO in EOC will shed light into the pathogenesis 
of ovarian cancer.

S-099
Regulation of Mechanosensitive Piezo1 Channels in the Gestational 
Uterine Circulation. Nga Ling Ko∗,1 Maurizio Mandalà,2 George 
Osol.1 1The University of Vermont, Burlington, VT, United States; 
2University of Calabria, Cosenza, Italy.
Introduction: Maternal uterine vascular adaptation during pregnancy, 
a mechanism for facilitating the progressive increases in uteroplacental 
blood fl ow (UPBF), is essential for normal fetal growth and development. 
Previously, we found that Piezo1, a shear stress-sensitive cation channel, 
is not only present and upregulated during pregnancy, but also functional 
in uterine arteries, suggesting that it may be an important mechanosensor 
in the process of gestational uterine vasodilation and vascular remodeling. 
Thus, we hypothesize that Piezo1 senses the UPBF and the attendant shear 
stress increases, and that it is tightly regulated by sex steroids levels and 
shear stress during pregnancy.
Methods: Use of ovariectomized (OVX) Sprague-Dawley rats (12-14 
week old) ± sustained release hormone pellets (0.5 mg estrogen + 100 
mg progesterone), or pregnant with unilateral tubal ligation to restrict 
pregnancy to one uterine horn allowed us to segregate the regulatory 
eff ects of sex steroids and placentation on Piezo1. Four groups of animals 
were studied: (1) OVX without sex steroids (OVX-, n= 7); (2) OVX with 
estrogen + progesterone (OVX+, n = 6); (3) normal pregnancy milieu 
without placentation (UTL-NI, n = 5) and (4) with placentation (UTL-I, n = 
8). Main uterine arteries (MUAs) were isolated, pressurized to evaluate the 
vasodilatory eff ects of Yoda1 (10 and 20 µM), a Piezo1 channel activator, 
in the presence vs. absence of endothelium. As Piezo1 expressed in both 
endothelial cells (ECs) and vascular smooth muscle cells (VSMCs), EC 
denudation allowed direct activation of VSMC Piezo1 channels.
Results: Yoda1 induced vasodilation in a concentration-dependent 
manner. At 10 µM, Yoda1 vasodilation was signifi cantly higher in MUAs 
from OVX+ vs. OVX- (41.6 ± 14 vs. 0.3 ± 6%, p = 0.02) but, surprisingly, 
no diff erence was observed in UTL-NI vs. UTL-I. At 20 µM of Yoda1, 
vasodilation was inhibited in endothelium-denuded MUAs from OVX- 
(~60%, p = 0.02) and UTL-NI (~30%, p = 0.03) groups but not in OVX+ 
and UTL-I groups.
Conclusion: Sex steroids augmented Yoda1-induced MUA vasodilation, 
which is not reduced by the removal of ECs, indicating that sex steroids 
increase Piezo1 functionality in VSMCs. Decreased vasodilation in 
EC-denuded MUAs from UTL-NI reveals that the presence of growing 
pups and placentas may enhance Piezo1 functionality in VSMCs as well. 
Piezo1 channels in ECs and VSMCs may be diff erentially regulated by sex 
steroids and placentation during pregnancy. These fi ndings suggest that it 
will be important to understand how EC and VSM Piezo1 channels interact 
to facilitate gestational uterine vasodilation and vascular remodeling.

S-100
MCP-1 (CCL2) Defi ciency is Associated with Impaired Mesenteric 
Artery Post-partum Remodeling in Mice. Kirtika Prakash†, Rebecca 
Fairchild, Nicole Bishop, Ann Howard, Kome Ekor†, Loredana 
Asarian†, Natalia Gokina, Elizabeth A Bonney∗. University of Vermont, 
Burlington, VT, United States.
Introduction: In women, some pregnancy-associated changes in blood 
vessels persist post-partum (PP). In normal (WT) mice, we have observed 
evidence of mesenteric vascular remodeling at two and four-weeks (4-
wk) PP as compared the non-pregnant (NP) state. Macrophages regulate 
vascular health. These cells (or precursors) go to tissues in response 

to chemokines such as Monocyte chemoattractant protein 1 (MCP-1, 
CCL2) and diff erentiate to acquire specifi c function. Here we begin to 
delineate the role of macrophages in PP mesenteric vascular remodeling 
by determining the dependence of this phenomenon on MCP-1.
Methods: Singly housed C57BL/6 (WT) females (3-5 months old) mated 
with WT males. We used ELISA to determine levels of MCP-1 in serum 
from pregnant, non-pregnant (NP) and PP mice. Confocal microscopy 
with antibodies to Ki67 (proliferation) and CD68 (macrophages) and 
DAPI staining (nuclei) was used to examine mesenteric vessels from NP, 
3-day PP and 2-wk PP mice. We then examined vessels from 4-wk PP 
WT and MCP-1 defi cient (KO) females and NP age and strain-matched 
controls. We measured incremental increases in passive lumen diameters at 
3-120 mmHg in the presence of diltiazem/papaverine. Hypothesis testing 
used ANOVA with modifi cations for multiple comparisons, non-normal 
distribution or repeated measures analysis as appropriate. We present data 
as mean ±SEM from groups of 3-5 mice or 6-10 vessels.
Results: In WT mice, MCP1 levels were similar in NP vs. Day 15 (p=0.9). 
However, 3-day PP levels (109.5±8pg/ml) were higher than NP (77.8 
±8, p=0.008) or Day 15 (81.9±8, p=0.021). The % of nuclei CD68+ in 
3-day PP mesenteric vessels was similar to that found in NP (p=0.25), 
as was the % Ki67+ (p=0.8). However, the % of Ki67+ cells that were 
CD68+ was higher 3 days PP than 2 weeks PP (p=0.035). As reported 
previously, distensibility was increased at 4-wk PP in WT vessels (at 80 
mmHg: PP, 86.8± 4.4% vs NP, 76.9± 2.3% p=0.007). However, this was 
not true for KO vessels (PP 72.3± 4.0% vs. NP 75.9± 3.5% p=0.499. 
Moreover, distensibility in both NP and PP KO vessels was similar to that 
found in NP WT (p~0.8) suggesting an inability to respond to pregnancy-
associated signals.
Conclusion: MCP-1 may play a role in PP vascular remodeling, 
possibly via control of monocyte/macrophage traffi  cking, proliferation, 
development, or by some other indirect mechanism. The exact phenotype 
and role of macrophages contributing to PP mesenteric vascular 
remodeling is under examination. Supported by NIH RO1HL141747 
(to co-PIs EB and NG) and NIH P30 GM118228 (Vermont Center for 
Immunology and Infectious Disease).

S-101
CBS-derived Endogenous H2S Contributes to Estradiol-induced 
Pregnancy-dependent Uterine Artery Relaxation via Activation of 
BKCa Channels in Human Uterine Artery Smooth Muscle Cells. 
Yan Li†,1 Yihua Yang†,1 Sam Zhang†,1 Qianrong QI†,1 Jin Bai†,1

Ronald R. Magness∗,2 Naoto Hoshi∗,1 Dongbao Chen∗.1 1University 
of California, Irvine, CA, United States; 2University of South Florida, 
Tampa, FL, United States.
Introduction: Human pregnancy is a physiological state with elevated 
endogenous estrogens that increase uterine blood fl ow to provide nutrients 
and oxygen supplies to meet fetal demands. Estrogen-induced and 
pregnancy-associated uterine artery (UA) dilation is accompanied with 
signifi cantly augmented UA smooth muscle cell (UASMC) production 
of a “newly” recognized UA vasodilator hydrogen sulfi de (H2S) by 
selectively upregulating its biosynthetic enzyme cystathionine β-synthase 
(CBS), but not cystathionine γ-lyase (CSE) in vivo. Activation of UASM 
large conductance Ca2+-activated K+ channels (BKCa) are shown to in 
part mediate both estrogen-induced and pregnancy-associated uterine 
vasodilation. However, it is unknown if endogenous H2S plays a role in 
estrogen-induced pregnancy-dependent UASM BKCa activation or if this 
pathway plays a role in UA dilation. In this study using validated primary 
human UASMCs and organ cultures with UA rings from nonpregnant 
(NP) and pregnant (P) women, we tested if estradiol-17β (E2β) stimulates 
pregnancy-dependent activation of UASM BKCa channels via CBS- vs. 
CSE- derived endogenous H2S production and if this plays a role in UA 
dilation.
Methods: Explant UA ring cultures were treated with 10 nM E2β with 
or without ICI 182,780 for 24 h for determining K+ channel mRNA and 
protein expressions by RT-qPCR and immunoblotting, respectively. 
UASMC cell BKCa activity was recorded by whole cell and single channel 
recordings using patch clamp. The role of BKCa and endogenous H2S in 
UA dilation was determined by organ bath studies of phenylephrine-
preconstricted human UA rings with specifi c inhibitors and siRNAs.
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Results: E2β stimulated CBS (not CSE) and BKCa β-subunit mRNA and 
protein expression and H2S production in P and NP hUASMC in vitro, 
with ~1-fold greater (p < 0.05) responses in the P state. Baseline BKCa 
activity was significantly higher in P vs. NP hUASMC, which was further 
stimulated by E2β or H2S donor (100 μM NaSH) alone in P vs. NP hUSMC, 
but with ~1-fold greater responses in the P state. Blockade of endogenous 
H2S biosynthesis using specific CBS inhibitor or siRNA reduced E2β (but 
not NaSH) -induced BKCa activity; whereas specific CSE inhibitor or 
siRNA had no effect on E2β (but not NaSH) -induced BKCa activation in 
hUASMC. Furthermore, E2β dose-dependently relaxed phenylephrine-
preconstricted human UA rings with greater response in P vs. NP state; 
E2β-induced UA relaxation was significantly inhibited by a specific CBS 
inhibitor and the BKCa blockers tetraethylammonium and iberiotoxin.
Conclusion: Augmented CBS-derived endogenous H2S contributes to 
estrogen-induced pregnancy-dependent UA dilation via activation of 
UASM BKCa channels (NIH RO1 HL70562 and R21 HD97498).

S-102
Impact of a Blended Periconception Lifestyle Care Approach 
Combining Face-to-Face Counseling with eHealth. Melissa van der 
Windt†,1 Rianne M.J.J. van der Kleij∗,1,2 Katinka M. Snoek†,1 Ramon 
H.M. Dykgraaf†,1 Joop S.E. Laven∗,1 Sam Schoenmakers∗,1 Régine 
P.M. Steegers-Theunissen∗.1 1Erasmus MC, Rotterdam, Netherlands; 
2Leiden University Medical Center, Leiden, Netherlands.
Introduction: Periconception lifestyle behaviors affect maternal, offspring 
and transgenerational health outcomes. Lifestyle interventions during this 
critical period have the potential to effectively target these behaviors, 
and thereby improve reproductive outcome and health during the life 
course. Especially personalized interventions in which face-to-face 
visits and eHealth (‘blended care’) are combined show promising results. 
Therefore, we developed and evaluated a blended periconception lifestyle 
care approach, combining the outpatient lifestyle counseling service 
‘Healthy Pregnancy’ with the eHealth platform ‘Smarter Pregnancy’ 
(www.smarterpregnancy.co.uk).
Methods: All couples contemplating pregnancy or already pregnant 
(≤12 weeks of gestation) visiting the outpatient clinics of the Department 
of Obstetrics and Gynecology at the Erasmus Medical Centre (the 
Netherlands) between June and December 2018 were invited to participate. 
The approach, tailored to the individual patient, consisted of a face-to-face 
lifestyle counseling blended with the use of the eHealth platform ‘Smarter 
Pregnancy’. Moreover, the (non) medical risk assessment tool ‘My guide 
to pregnancy’ (www.ZwangerWijzer.nl) was implemented. Generalized 
estimating equations (GEE) were used to analyze the changes in lifestyle 
behaviors. Subgroup analyzes were performed for obese women (body 
mass index [BMI] ≥30 kg/m2), pregnant women at the start of the program, 
and couples.
Results: A total of 539 women were screened for eligibility and in total, 
450 women and 61 men received the total intervention. Overall compliance 
rate was 78.9%. At baseline, at least one poor nutrition or other lifestyle 
behavior was present in women (84.3%) and men (95.1%). In the total 
group, median fruit intake increased from 1.8 to 2.2 pieces/day (p<.001) 
and median vegetable intake increased from 151 to 165 gram/day (p<.001). 
The probability of taking folic acid among women increased from 0.97 to 
1 (p<.001) and the probability of consuming alcohol and using tobacco 
in the total group decreased from 0.25 to 0.19 (p=.002) and from 0.20 to 
0.15 (p=.63), respectively. The program showed the strongest effectiveness 
for participating couples.
Conclusion: The results show a high compliance rate and users 
demonstrate significant improvements on several lifestyle components. 
The blended periconception lifestyle care approach seems to be an 
effective method to improve lifestyle behaviors. The next step is to further 
implement this approach and to compare the results in a randomized trial 
with the provision of only the eHealth component.

S-103
Do Features of Severe Preterm Pre-eclampsia Correlate with 
Magnitude of Postnatal Cardiac Dysfunction? Laura Ormesher†,1 
Suzanne Higson,2 Heather Glossop,2 Elizabeth Cottrell,1 Andrew 
Trafford,1 Matthew Luckie,2 Ed Johnstone,1 Jenny Myers∗.1 1The 
University of Manchester, Manchester, United Kingdom; 2Manchester 
University NHS Foundation Trust, Manchester, United Kingdom.
Introduction: Preterm pre-eclampsia (pPE; <37 weeks) is associated with 
postnatal (PN) maternal cardiac dysfunction and long-term cardiovascular 
risk. Previous studies observed a high prevalence of cardiac dysfunction 
in women with pPE, however these were not correlated to any measure 
of pPE disease severity. We hypothesised that pPE severity is inversely 
associated with cardiac function.
Methods: Cardiovascular measurements (echocardiography / blood 
pressure (BP) / biomarkers) were taken from 69 women with pPE, <3 
days after birth. Women with known cardiac disease were excluded. 
Diastolic function was measured with tissue Doppler, pulse wave Doppler 
and strain rate; longitudinal systolic function was measured using tissue 
Doppler and strain (LS). Total vascular resistance (TVR) was calculated 
from cardiac output and BP. Severe features of pPE were defined as 
BP>160/110mmHg, creatinine>100µmol/L, platelets<100x109/L or 
alanine aminotransferase>100IU/L. Data were presented as median 
(range). Relationships were explored using regression and Mann-Whitney 
U.
Results: Fifteen (21.7%) women had pre-existing hypertension. Median 
delivery gestation was 35 weeks (22+2-36+6) and birthweight centile 
was 3.4 (0-96.8). Thirty-nine (56.5%) women had severe features of PE. 
Diastolic and longitudinal systolic dysfunction affected 83.8% and 47.1% 
of women, respectively. The most prevalent pattern of left ventricular 
remodelling was concentric (80.8%). Forty-eight (69.6%) women had 
raised TVR (>1200 dyn·s·cm-5). One woman died from a myocardial 
infarction and one developed severe peripartum cardiomyopathy and 
a watershed infarct. There was no difference in relative wall thickness 
(RWT), TVR, systolic (LS) or diastolic (E/A or E/E’) function between 
women with and without severe features and no association of any 
echocardiography parameters with maximum antenatal/current BP.
High-sensitivity troponin (hs-cTnT) was not associated with diastolic 
function (E/A r2=0.05, p=0.654; E/E’ r2=0.09, p=0.508). However, it 
correlated with RWT (r2=0.16, p=0.004) and LS (basal r2=0.13, p=0.027; 
global r2=0.03, p=0.062), independent of pre-existing hypertension. There 
was a trend towards an association between pPE duration (7, 1-48 days) 
and diastolic dysfunction (E/A r2=0.05, p=0.063; E/E’ r2=0.05, p=0.070).
Conclusion: pPE is associated with significant PN cardiac pathology. A 
potential dose effect, demonstrated by an association between duration 
of pPE and diastolic function, suggests a direct effect of pPE on the 
cardiovascular system. However, current metrics used to define severe 
pPE did not correlate with cardiac phenotype, indicating either a lack of 
causal relationship, or inaccuracy of existing measures of pPE severity.

S-104
Preterm Birth in Chronic Toxoplasma Gondii Infection. Maureen 
Edith Groer∗, Adetola Louis-Jacques∗, Samia Dutra†. University of 
South Florida, Tampa, FL, United States.
Introduction: Toxoplasma gondii is a successful apicomplexan unicellular 
parasite that infects most warm-blooded animals with more than 40 
million infected people in the U.S. Chronic infection is marked by 
quiescent tissue cysts containing the bradyzoite form of the parasite which 
are suppressed by adaptive and innate immune responses. In profound 
immune suppression, cysts can rupture and release tachyzoites into the 
circulation which can infect the eye and neural tissue with occasionally 
devastating effects. Th1 immunity (IFN-γ and IL-12) keeps the organisms 
confined in cysts as slow growing bradyzoites, but NK cells, CD8 cells and 
macrophages are also involved. The humoral immune system responds by 
producing immunoglobulins. Only a few studies demonstrate reactivation 
in non-immunosuppressed (not HIV infected) women in pregnancy and 
expert opinion and clinical practice guidelines are that women with chronic 
T. gondii infection are not at risk for reactivation. In pregnant women 
with chronic T. gondii there is potential for conversion of bradyzoites into 
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tachyzoites due to down regulation of Th1 responses and programmed 
inflammation through the trimesters. The goal of the study is to measure 
immune changes and pregnancy outcome in chronically infected women.
Methods: During prenatal visits and at a postpartum visit, women 
complete questionnaires, blood is drawn, and clinical data are obtained. 
Plasma samples are measured for tryptophan, kynurenine, phenylalanine, 
tyrosine, nitrite and neopterin. Plasma is multiplexed on the MagPix 
(IL-2, TNF-α, IFN-γ, IL-12, IL-10, IL-4, IL-6, IL-17). Samples are also 
measured for β-estradiol, progesterone, and testosterone by ELISA. We 
obtain a cord blood sample for PCR for T. gondii DNA.
Results: There is a surprisingly high rate of preterm birth in infected 
women. We have screened 312 Latina women in the first trimester, with 
65 positive for T. gondii IgG (20% infection rate) and 34 have given 
birth so far. A matched control group of T. gondii IgG negative women 
(N=45, 24 have given birth) is also being enrolled. In order to increase 
power, we included the entire sample of T. gondii negative women that 
were screened, but not enrolled in the prospective study, and have given 
birth at the time of this writing (N=139) in comparing preterm birth. 
The occurrence of preterm birth is 33% in the T.gondii positives, 0% in 
the enrolled control group, and 9% in the larger, nonenrolled T.gondii 
negatives. PCR does not yield T. gondii DNA in cord blood or maternal 
plasma. Th1 cytokines, IFN-γ, and IL-2, and the immunoregulatory 
cytokine, IL-10 are all decreased across time in pregnancy compared to 
the T. gondii negative women
Conclusion: Chronic infection with Toxoplasma gondii may represent 
a previously unrecognized risk for preterm birth. Mechanisms may be 
related to immune processes associated with pregnancy and with the 
chronic infection.

S-105
Zika Virus (Zikv) Infection at Early or Mid-Gestation Results in 
Persistent Uterine and Lymph Node Infection and Adverse Fetal 
CNS Pathology by Term Gestation in the Olive Baboon (Papio 
anubis). Sunam Gurung†, Darlene Reuter, Marta Maxted, Krista 
Singleton, Molly Dubois, James F Papin, Dean A Myers∗. OUHSC, 
Oklahoma City, OK, United States.
Introduction: In women, ZIKV infection from early to mid-gestation (G) 
is associated with highest rate of Congenital Zika Syndrome (CZS). We 
reported that ZIKV infection at mid-G of a non-human primate (NHP), the 
Olive baboon, produced transient viremia, placental targeting and vertical 
transfer (~50%) resulting in loss of radial glial (RG) fibers, astrogliosis and 
oligodendrocyte damage in the fetal cortex 21 days post-infection (dpi; 
PMID: 30657788). The present study examined the outcome of ZIKV 
infection of baboons during early or mid-G on viremia, tissue distribution 
and fetal brain pathology at term. We hypothesized that ZIKV infection 
would result in significant neuropathology by term gestation in the baboon.
Methods: Timed-pregnant baboons were inoculated subcutaneously 
with ZIKV (PRVABC59; 104 ffu) during early (n=4;55-58 dG) or mid-G 
(n=3; 92-97 dG). Maternal blood, saliva/vaginal swabs were obtained at 
0,4,7,14,21,42,80,115 dpi (early) and 0,7,14,21,42,73 dpi (mid). Dams 
were euthanized and tissues collected at 167-172 dG, term ~183 dG). 
ZIKV RNA was quantified by qPCR. H&E staining was performed on 
fetal cerebellar sections.
Results: Viremia was observed in 6/7 dams between 4-7 dpi, resolving 
by 14 dpi. Fetal death occurred at 5 dpi in 1/4 early G dams. ZIKV RNA 
was detected in uterus (3/4 early; 0/3 mid-G), lymph nodes (2/4 early; 3/3 
mid-G) but not placenta (0/7) and in fetal tissues. Preliminary analysis 
showed gross structural fetal brain defects (abnormal gyri, sulci) and 
cerebellar neuropathology in 3 fetuses (2 early and 1 mid-G).
Conclusion: Despite rapid resolution of viremia, ZIKV RNA was found 
in lymph nodes and uterus at term, indicative that lymphatics and critically 
the uterus may be privileged sites for ZIKV persistence and immune 
evasion in pregnancy. We observed gross and histological neuropathology 
in fetal brains consistent with early to mid-G being the most vulnerable 
to ZIKV. Systemic viremia in pregnant baboons is primarily transient 
similar to ZIKV infected pregnant women yet differing from that reported 
in macaques. Similar to our earlier finding, we observed less than 50% 

vertical transfer in our baboons based on fetal pathology, unlike macaques 
where near 100% vertical transfer has been reported. (NIH: NS103772, 
OD010988)

Table 1: ZIKV RNA copies/ml or mg tissues

Gest ID Blood Saliva V Swab Uterus LN Birth

Early 1 1.9E4 4.0E3 <LD 7.5E4 2.5E3 V

Early 2 1.6E4 3.9E4 <LD <LD <LD V

Early 3 2.1E4 3.3E3 4.5E5 4.4E6 <LD V

Early 4 1.9E4 <LD <LD 5.0E6 6.2E5 FD

Mid 5 3.4E3 <LD <LD <LD 8.6E4 V

Mid 6 <LD 7.0E3 <LD <LD 8.1E3 V

Mid 7 1.4E5 1.0E5 <LD <LD 2.7E4 V

<LD 
(Below 
limit of 
detection); 
V viable; 
FD Fetal 
death

 

S-106
Women Who Develop Placental Underperfusion Show Evidence of 
a Procoagulant Phenotype Prior to Pregnancy. Carole A McBride, 
Maria C Bravo, Kelley C McLean, Thomas Orfeo, Kathleen E 
Brummel-Ziedins, Ira M Bernstein∗. University of Vermont College of 
Medicine, Burlington, VT, United States.
Introduction: Placental underperfusion (PU) is associated with several 
adverse pregnancy outcomes, including intrauterine growth restriction, 
preeclampsia, and fetal mortality. We sought to examine whether women 
who develop PU have increased coagulation potential, which may 
influence early placentation.
Methods: Women (n=38) were recruited prior to pregnancy. Platelet-
poor plasma was collected on cycle day 9±4 (PP), early pregnancy 89±5 
(EP), and late pregnancy 217±5 (LP) days gestational age. Following 
delivery, placentas were collected and analyzed for evidence of 
placental underperfusion. Thrombin generation (TG) was evaluated in 
the presence of tissue factor (TF) with and without recombinant soluble 
thrombomodulin (TM). For each, we compared TG lagtime, peak level, 
and endogenous thrombin potential (ETP). Comparisons were made 
between PP, EP, LP and changes from PP to EP and EP to LP within each 
parameter in the context of dichotomized (y/n) placental underperfusion. 
Mean ± standard deviation are presented.
Results: Women were 30±4 years of age, body mass index of 26.3 ± 5.6 
kg/m2, 89% white race, and 65% nulliparous. There were no significant 
differences by PU status in any TG parameters in the PP or LP samples. 
In EP, TF-initiated TG in the presence of TM was at increased levels 
in women who developed PU compared to those with normally grown 
placentas (PU= peak 304±62 vs 246±77 nM, p=.03; ETP, PU= 1614±344 
vs 1299±409 nM•min, p=.02)). While not significant, TF-initiated TG 
without TM was moderately increased in women who developed PU 
(peak, PU= 402±61 vs 367±52 nM, p=.07). Pregnancy adaptation (the 
change from PP to EP) resulted in a larger difference in TF-initiated TG 
in women who developed PU (decrease in lagtime PU= -0.24±0.45 vs 
0.04±0.03 sec, p=.03; larger increase in TG peak (PU= 150±59 vs 112±43 
nM; p=.03). Similarly, when TF-initiated TG in the presence of TM was 
compared between PP and EP, a larger increase was observed in women 
who develop PU compared to those with normally grown placenta (PU 
peak= 192±71 vs 117±68 nM; p=.003). There were no differences in TG 
in comparisons evaluating pregnancy-specific changes (EP to LP) between 
women who developed PU and those who did not.
Conclusion: Increased thrombin generation in EP and enhanced 
thrombin generation potential in adaptation from PP to EP in women who 
develop PU, suggests a hypercoagulable phenotype, which may result in 
abnormalities at the fetal/maternal interface. There were no significant 
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diff erences in either LP or the change from early to late pregnancy when 
comparing women who did and did not develop PU, suggesting that 
underperfusion has its origins in early placentation.

S-107
The Impact of the Mode of Conception on Periconceptional 
Maternal Cardiovascular Adaptation to Pregnancy: The 
Renin-Angiotensin-Aldosterone-System. Rosalieke E Wiegel†, 
Damiat Aoulad Fares†, A.H. Jan Danser∗, Joop S.E. Laven∗, Sten P 
Willemsen∗, Eric A.P. Steegers∗, Régine P.M. Steegers-Theunissen∗. 
Erasmus MC, University Medical Center, Rotterdam, Netherlands.
Introduction: Renin-angiotensin-aldosterone system (RAAS) activation 
is involved in the maternal cardiovascular and hemodynamic adaption 
to pregnancy. Prorenin is synthesized and secreted during maturation of 
the ovarian follicles and by the corpus luteum in response to ovulation, 
therefore we hypothesize that assisted reproductive technology treatment 
aff ects RAAS activation in early pregnancy. As a fi rst explorative study 
we aim to investigate the components of periconceptional maternal 
RAAS in blood in association with diff erent modes of conception and 
fertility parameters.
Methods: In the Rotterdam Periconception Cohort, we selected 182 
singleton pregnancies as part of the embedded Virtual Placenta study, of 
which 103 are spontaneously conceived, 50 after fresh embryo transfer 
(fresh ET) and 29 after frozen embryo transfer (FET). The concentrations 
of the maternal components of RAAS, i.e., renin, prorenin and aldosterone, 
are measured in blood plasma at 9 and 11 weeks gestational age (GA). 
Fertility treatment and the diameter of the follicles are retrieved from 
medical records. Statistical analysis is performed after logarithmic 
transformation of the RAAS components and its associations with mode of 
conception are assessed by one-way ANOVA. We used linear regression to 
evaluate associations between the total follicle diameter prior ovum pick-
up (OPU) in fresh ET and the concentrations of the RAAS components.
Results: The renin, prorenin and aldosterone concentrations, both at 9 
and 11 weeks GA, were signifi cantly higher in women who conceived 
by fresh ET compared to spontaneous conceptions, Table 1. Signifi cantly 
lower concentrations were observed for renin and prorenin in women who 
conceived by FET and hormonal substitution without a natural cycle, but 
not in natural cycle FET. In addition, an independent positive association 
was assessed between total follicle diameter prior OPU in fresh ET and 
plasma prorenin at 11 weeks GA (β: 0.002 [95% CI: 2.88e-05, 0.0047]); 
p=0.048 after adjustment for stimulation treatment and dose, maternal 
age and parity.
Conclusion: These novel fi ndings suggest a role for the ovaries in 
periconceptional maternal cardiovascular and hemodynamic adaptation 
through RAAS activation. Further research is needed to investigate in 
more detail the role of the corpus luteum.

S-108
Mediobasal Hypothalamic Gliosis in Pregnancy. Suchitra 
Chandrasekaran∗, Susan Melhorn, Neha Krishnam†, Mary Webb, 
Hilary Gammill, Schur Ellen∗. University of Washington, Seattle, WA, 
United States.
Introduction: Mechanisms underlying the development of gestational 
adverse metabolic outcomes (AMO), such as hypertensive disease & 
gestational diabetes are incompletely understood. Obesity, (BMI≥30kg/
m2) associates with but poorly predicts development of a gestational 
AMO. Elevated visceral fat mass (VFM) associates with metabolic 
disease outside pregnancy. Recent data in nonpregnant adults and children 
suggests that subclinical neuronal injury or gliosis in the mediobasal 
hypothalamus (MBH), the region of the brain regulating energy and 

glucose metabolism, associates with obesity, increased VFM, & metabolic 
dysfunction. Therefore, we sought to investigate whether MBH gliosis 
associates with elevated VFM in early pregnancy during 1st trimester 
(1Tri), thereby suggesting a role for neuronal infl ammation underlying 
AMO development later in gestation.
Methods: In a pilot and feasibility study, we recruited N=15 nulliparous 
women in 1Tri [normal weight (n=5) & above normal weight (n=10)] 
by BMI. Women with preexisting metabolic or autoimmune disease 
or underweight BMI were excluded. MBH gliosis, measured by brain 
magnetic resonance imaging (MRI), is quantifi ed by a T2 relaxation 
time (T2RT) in milliseconds (ms). Higher T2RT indicates gliosis. 1Tri 
brain MRIs were performed, evaluating T2RT in the MBH. 1Tri maternal 
waist hip ratio (WHR) at 8 weeks of gestation was measured as a marker 
of increased VFM. Linear regression was performed investigating the 
association between 1Tri T2RT & WHR.
Results: Mean T2RT trended higher among above normal weight 
compared to normal weight women (89.2±8.1ms vs 84.7±5.7ms, p=0.18) 
respectively. A positive trend was noted between elevated 1Tri MBH 
gliosis and 1Tri WHR (p=0.07, Figure 1). 
Conclusion: Pathophysiology underlying gestational AMO development 
remains incompletely elucidated. Outside pregnancy, elevated VFM is 
signifi cantly associated with metabolic dysfunction. Novel to this study, 
even in a small pilot cohort, we suggest a potential positive association 
between neuronal infl ammation (MBH gliosis) and elevated VFM in the 
fi rst trimester, a process which may underlie AMO development later in 
gestation. Future studies investigating the roles of MBH gliosis and VFM 
in gestational AMO development are necessary.

S-109
Prediction Models for Pregnancy Complications Using Data 
Recordable on Smartphone Apps. Yoshiki Tsunemoto,1 Takafumi 
Yamauchi,1 Daisuke Ochi,1 Satsuki Kumatani,1 Satoshi Hiyama,1

Masao Nagasaki,2 Junichi Sugawara∗.3,4 1NTT DOCOMO, INC., 
Yokosuka, Japan; 2Kyoto University, Kyoto, Japan; 3Tohoku University, 
Sendai, Japan; 4Tohoku University Graduate School of Medicine, 
Sendai, Japan.
Introduction: In recent years, with the popularization of smartphones 
and health devices, it has become easy to collect data such as individual 
lifelogs. Those data are useful to understand the health status about 
pregnant women, and our team has developed prediction models for 
pregnancy complications using data collected by various devices. 
Considering the future application to clinical situations, it is necessary 
to use fewer devices because some pregnant women do not have health 
devices, whereas more than 90% of pregnant women have smartphones. 
Therefore, we tried to built prediction models for the complications using 
only recordable data on smartphones.
Methods: Prospective cohort “Maternity Log study” obtained daily 
lifelogs from 302 pregnant women using smartphones and health 
devices (Sugawara et al, BMJ Open, 2019). We built three models for 
each of spontaneous preterm birth (SPTB) and hypertensive disorders of 
pregnancy (HDP). Model 1 used a total of 10 lifelogs including sleep, 
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stool condition, nausea and uterine contractions collected with smartphone 
apps. Since maternal blood pressure and body weight are measured at each 
antenatal visit and can be updated on their smartphone apps, we used those 
data measured on the date of each visit. In addition, although we used a 
pedometer to collect various kinds of data such as the number of steps and 
calorie consumption in Maternity Log study, we used only the number of 
steps in Model 1 since it can be measured accelerometer in smartphone. 
Also, we used individual clinical backgrounds: pre-pregnancy BMI, age 
and delivery history. Model 2 used a total of 20 lifelogs (additional 10 
data such as heart rate collected by health devices). Model 3 used blood 
pressure, body weight, and clinical backgrounds. Those models were built 
for each week from 26 to 32 gestational weeks, and the harmonic mean of 
sensitivity and specificity was used to evaluate the predictive performance.
Results: The results for SPTB, the average of harmonic mean were 
0.77, 0.81, 0.66 for Model 1, 2, 3. For HDP, the average was 0.73, 0.77, 
0.70 for Model 1, 2, 3. We set 0.71 as the standard of performance since 
predictive performance in previous studies that predicted HDP using only 
blood pressure collected from 60,599 pregnant women was 0.71 (Jeltsje 
et al, BMJ, 2008). Models 1 and 2 achieved higher performances than 
Model 3 for both SPTB and HDP, and Model 1 achieved the standard 
despite having only half the parameters of Model 2. Especially for SPTB, 
the performance of Model 1 was higher than Model 3, so lifelogs such as 
steps collected by smartphone suggested important roles in prediction.
Conclusion: Our results suggest the possibility of predicting pregnancy 
complications such as HDP and SPTB using lifelog data recordable on 
smartphone.

S-110
Circulating Placental Alkaline Phosphatase Correlates with 
Systemic Changes in Cardiovascular Function. Maria Cristina 
Bravo, Carole McBride, Kathleen Brummel-Ziedins, Ira Bernstein. 
University of Vermont, Colchester, VT, United States.
Introduction: Recent research has begun to investigate changes in 
microvesicle (MV) concentration and function during pregnancy. We 
hypothesized that syncytiotrophoblast derived microvesicle (SDMV) 
concentration would be linked to cardiovascular changes during 
pregnancy.
Methods: This is a retrospective sub-analysis of a prospective study 
that had three study visits (follicular phase (V1), late first trimester at 
12-14 wks (V2), mid third trimester at 29-34 wks (V3) in nulliparous 
women achieving a stable pregnancy (N=15). We examined plasma 
levels of placental alkaline phosphatase (PLAP) activity as a surrogate 
for circulating SDMVs at all visits and examined their relationship to 
changes in cardiovascular function. Cardiac output was measured using 
echocardiographic techniques. Continuous arterial blood pressures were 
measured non-invasively and mean arterial pressure (MAP) determined. 
Uterine blood flow was measured by uterine artery color Doppler 
ultrasound examinations at V1 and V2. All measurements and samples 
were collected prior to clinical diagnosis of any hypertensive disorder 
(late onset preeclampsia (PE) subsequently diagnosed in n=4 women). 
Correlation analyses were made for single visits and in comparison to the 
change of a measurement across two visits as indicated.
Results: PLAP activity levels at V3 ranged from 13.3-82.9 μg/mL (44.2 ± 
18.3 μg/mL); levels of PLAP at V1 and V2 ranged from 0-5.3 μg/mL and 
0-4.7 μg/mL, respectively. V3 levels of PLAP and MAP had a correlation 
of r = 0.479 (p = 0.07), but PLAP showed no correlation with cardiac 
output at V3 (r = 0.013) or with V2 measurements of uterine blood flow (r 
= 0.107). Levels of PLAP at V3 were not different between normotensive 
pregnancies (44.3 ± 21.3 μg/mL) and pregnancies that were subsequently 
diagnosed with PE (44.0 ± 7.4 μg/mL). The changes in MAP and cardiac 
output between V2 and V3 were then examined relative to V3 levels of 
PLAP. A correlation was observed between PLAP and 1) the change in 
MAP (r = 0.602 p = 0.0502 in normotensive pregnancies, r=0.569 p = 
0.03 all pregnancies ) and 2) the change in cardiac output (r = 0.597 p = 
0.053 in normotensive pregnancies, r=0.308 p = 0.26 all pregnancies).
Conclusion: These findings indicate that changes in systemic maternal 
cardiovascular function, but not early uterine perfusion, correlate with 
changes in SDMV abundance as measured using PLAP activity as a 
surrogate. The correlation between systemic PLAP levels and changes 

in MAP in all pregnancies indicates that the subsequent development of 
PE in nulliparous women did not present as independent influences on 
systemic PLAP levels earlier in the third trimester.

S-111
Protective Role of Adrenomedullin Against Glucose Intolerance 
in Female Mice. Madhu Lata S. Chauhan,1 Ancizar Betancourt,1 
Marta L Fiorotto,2 Mee Balakrishnan,1 Kathleen Pennington,1 Simone 
Hernandez Ruano,1 Chandra Yallampalli.1 1Baylor College of Medicine, 
Houston, TX, United States; 2USDA/ARS Children’s Nutrition Research 
Center, Houston, TX, United States.
Introduction: Studies in rodents and human indicate possible association 
of Adrenomedullin (ADM) with diabetes and hypertension. Therefore, 
this study was designed to assess the effect of ADM on body composition 
(BC) and glucose metabolism in mice.
Methods: Animal studies were approved by animal care and use 
committee of Baylor College of Medicine. ADM over-expressing mice 
(ADM hi/hi) were a kind gift from Dr K.M. Caron (University of North 
Carolina). Body weight (BW) of the female mice was recorded monthly 
post weaning. At 17 weeks (wks) BC was performed on ADM hi/hi and 
ADMwt/wt mice by Quantitative Magnetic Resonance (QMR), food 
intake and total energy expenditure (EE) by Comprehensive Lab Animal 
Monitoring System and glucose tolerance (GT) by intraperitoneal glucose 
tolerance test (ipGTT). Groups of these mice were fed control diet (CD) 
or high fat diet (HFD) starting at 27 wks of age for 8 wks (n =5/group) 
followed by QMR, ipGTT and euthanization for collection of blood for 
testing fasting serum insulin(FSI) levels using ELISA (Millipore, USA) 
and recording of weight of liver and different fat types. Statistical analysis 
was performed by 1-way ANOVA followed by Bonferroni post hoc test 
for multiple observations, or ANCOVA for food intake using BW, and 
EE using lean mass (LM) and fat mass (FM) as covariates. P≤0.05 was 
considered significant.
Results: 1) ADM hi/hi mice maintain lower BW at all ages tested compared 
to ADM wt/wt [P<0.05], 2) ADM hi/hi tend to eat less food compared to 
ADM wt/wt , 3) At 17 wks, lower BW in ADM hi/hi was due to lower LM 
and EE [P<0.05] with no difference in FM compared to ADMwt/wt mice; 
4) At 17 weeks, ADM hi/hi mice have greater GT compared to ADM wt/wt 

mice, the area under the curve (AUC; arbitrary units) was 19138.5 ±1097 
for ADM wt/wt vs 15875.2±366 for ADM hi/hi [p<0.05], 5) ADM hi/hi mice 
have better GT compared to ADM wt/wt mice before and after the HFD 
challenge; the AUC at 27 and 35 wks were 4349± 314.9 for ADM wt/wt 
vs 2225±112.5 for ADM hi/hi and 22339 ± 1487 for ADM wt/wt vs 15735 ± 
1841for ADM hi/hi respectively [p<0.05]; 6) ADMhi/hi and ADM wt/wt mice 
had similar FSI in the CD group, but HFD increased FSI in ADMwt/wt by 
1.5 fold which was blunted in ADMhi/hi mice[P<0.05], 7) At 35 wks, LM 
or FM within the groups of mice fed on CD were similar, whereas HFD 
lowered the FM and increased the LM in ADM hi/hi compared to the ADM 
wt/wt mice [p<0.05], and;8) HFD induced increase in the weight of liver, 
subcutaneous fat, visceral fat and brown fat is inhibited in ADMhi/hi mice 
compared to the increases in ADM wt/wt mice [P<0.05].
Conclusion: Lower BW and improved GT along with protective effect 
against HFD induced impairment in GT and elevated fat mass in ADMhi/

hi mice compared to ADM wt/wt mice, suggests a beneficial role for ADM 
in impaired glucose and fat metabolism.

S-112
Testing the Water: Titration of Intrapartum Fluids and 
Postpartum Sequelae. A Smith†, A Allshouse∗, J Bennion∗, H 
Campbell∗. University of Utah, Salt Lake City, UT, United States.
Introduction: We hypothesized that higher levels of intrapartum IV fluid 
(IVF) administration would be associated with higher rates of maternal 
morbidity.
Methods: Retrospective cohort study of all singleton term deliveries at a 
single academic, tertiary care center over 3 years. The primary outcome 
was a composite of death, maternal ICU admission, pulmonary edema, 
hypoxia (defined as need for supplemental 02 > 24 hours after delivery), 
or any furosemide administration. The distribution of total IVF volume 
was assessed graphically, with the composite outcome assessed within 
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deciles of IVF volume. ROC methods were used to identify a cut point 
after which fl uid administration was associated with the primary outcome. 
A logistic regression model of the primary outcome was then used to 
adjust for clinical and demographic characteristics.
Results: 9,173 deliveries were included. The composite morbidity rate 
was 1.1% (n=101). Figure 1 shows the distribution of IVF volume by 
deciles, and the ROC curve showing a fl uid volume of 2301 ml at which 
sensitivity and specifi city for the primary outcome was maximized. This 
corresponded to the highest tertile of IVF volume (> 2300 ml). The highest 
tertile of IVF volume was then compared to the lower two tertiles in the 
regression model (high IVF vs. low IVF). The primary outcome occurred 
more frequently in women in the highest tertile (2.2 vs 0.6%, P<.001). 
Clinical and demographic characteristics associated with the primary 
outcome are shown in Figure 2, while maternal age, parity, preeclampsia, 
and BMI had no signifi cant association. When adjusted for duration of 
labor, high IVF was not signifi cantly associated with the primary outcome; 
however, these variables are known to be interrelated.
Conclusion: IVF volumes > 2300 ml and longer duration of labor are 
associated with increased rates of maternal morbidity.

S-113
Rising Gestational Diabetes Mellitus: It’s Not Just About Maternal 
Obesity. Claire T. Roberts∗, Shalem Leemaqz, Tanja Jankovic-
Karasoulos, Jessica Grieger, Dylan McCullough, Gustaaf Dekker. 
University of Adelaide, Adelaide, Australia.
Introduction: Gestational diabetes mellitus (GDM) is increasing at 
an unprecedented rate globally. Australia has had universal screening 
for GDM at 24-28 weeks’ gestation for many years. First trimester risk 
assessment and diagnosis may facilitate early interventions to protect 
the mother and fetus from short- and long-term adverse eff ects of weeks 
of hyperglycaemia.
Methods: We recruited two cohorts of low SES nulliparous pregnant 
women 10 years apart (2005-2008 vs 2015-2018). The fi rst was the 
Adelaide SCreening for Pregnancy Endpoints (SCOPE) Study (n=1164). 
The second was the Screening Tests to predict poor Outcomes of 
Pregnancy (STOP) Study (n=1300). STOP was designed to validate four 
3-tiered predictive algorithms for pregnancy complications that we had 
developed in Adelaide and Auckland SCOPE cohorts.
Results: Risk prediction algorithms for preeclampsia (PE), gestational 
diabetes mellitus (GDM) and spontaneous preterm birth (sPTB) have 
been validated. Surprisingly, although PE and gestational hypertension 

together have gone down in STOP compared to SCOPE women (18.1% 
vs 15.8%) the incidence of GDM has increased 3-fold from 5% to 15.2%. 
Risk factors for pregnancy complications have changed over time. The 
percentage of women smoking at conception and at 12-15 weeks’ gestation 
has reduced (39.1% vs 20.3% and 23.9% vs 16.5%, respectively). Maternal 
BMI has changed with fewer women with a BMI <20 (10.5% vs 7.2%), 
similar proportions of women with healthy and overweight BMI, but the 
percentage of obese women has increased (27.6% vs 31.1%). However, 
maternal obesity contributed about 11% to risk for GDM so this is unlikely 
to explain the tripling of GDM. Maternal age has increased in STOP vs 
SCOPE [26.0(SD 5.0) vs 23.1(5.1)].
Conclusion: Given long term cardiometabolic risks for women who 
suff ered GDM and their in utero exposed children, it is of great concern 
to see a tripling of GDM in 10 years. Conventional and novel risk factors, 
not confi ned to maternal obesity, for GDM have changed over this time. 
Ongoing research is identifying modifiable factors associated with 
increasing GDM that can inform future interventions.

S-114
Shock Index in Non-hypertensive and Hypertensive Pregnant 
Patients and its Relationship to Postpartum Hemorrhage after 
Vaginal Deliveries: A Pilot Study. Fatimah Z Fahimuddin†, Sanam 
Sidhu†, Lihong Mo†, Brian Morgan∗. University of California, San 
Francisco-Fresno, Fresno, CA, United States.
Introduction: Postpartum hemorrhage continues to be one of the leading 
causes of maternal morbidity and mortality in developed countries. 
Inaccurate calculations of blood loss and varying diagnostic criteria 
can make recognition of postpartum hemorrhage difficult. Recent 
data demonstrates that shock index, calculated as heart rate divided 
by systolic blood pressure, may more accurately comment on the 
physiological changes of pregnancy and compensatory mechanisms that 
occur immediately after delivery. However, limited knowledge on when 
shock index is useful persists. Furthermore, the impact of hypertensive 
disorders in pregnancy on shock index remains unanswered. Given 
the vasospastic nature of pre-eclampsia and the chronic changes that 
pre-existing hypertension can have on maternal vasculature, we aim to 
investigate how shock index changes in this population as well as when 
it changes in women with postpartum hemorrhage.
Methods: A retrospective cohort study of ninety-nine patients who 
delivered vaginally between January to March 2018 was completed. 
Shock indices were calculated at fi fteen-minute and thirty-minute intervals 
for the fi rst two hours post-delivery. Shock indices were compared for 
patients with and without postpartum hemorrhage, as well as for those 
with hypertensive disorders.
Results: A total of twenty-three patients had postpartum hemorrhage. Of 
these patients, eight had hypertension during pregnancy. The remaining 
seventy-six patients did not have postpartum hemorrhage. Figure 1 
demonstrates the average shock index for the fi rst two hours post delivery. 
The average shock index over two hours for patients without postpartum 
hemorrhage was 0.70. This was increased to 0.73 for patients with 
postpartum hemorrhage. Shock index was statistically signifi cant as a 
marker of postpartum hemorrhage two hours post-delivery (p=0.02). When 
assessing patients with hypertensive disorders, diff erences in shock index 
between patients with and without postpartum hemorrhage was nearly 
statistically signifi cant (p=0.07).
Conclusion: In hemodynamically stable pregnant patients, shock index 
is similar in value to non-pregnant patients (0.5-0.7), and progressively 
increases with acute blood loss. With this understanding, shock index can 
serve as an important measurement in identifying postpartum hemorrhage 
shortly after delivery. Additionally, it may also be applicable to patients 
with hypertensive disorders in pregnancy.
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S-115
Ex Vivo Angiotensin II Responses in Human Omental Arteries 
From Normal Pregnant and Preeclamptic Women. Floor Spaans, 
Sandra T Davidge, Christy-Lynn Cooke∗. University of Alberta, 
Edmonton, AB, Canada.
Introduction: Ever since the seminal study by Gant et al. in 1973 
showing that pregnant women become refractory to angiotensin II-induced 
increases in blood pressure, and that this effect was absent in those destined 
to have hypertension later in their pregnancy, the role and adaptations 
of the renin-angiotensin system during pregnancy have been a topic of 
investigation. Despite many potential pathways having been proposed 
(AT-1AA, AT-1 receptor dimerization/colocalization with other receptors, 
progesterone, etc.), the mechanism(s) behind the suppressed response to 
angiotensin II during pregnancy are still not known. To better understand 
these mechanisms, we set out to assess angiotensin II responses in isolated 
human resistance arteries (omental arteries) ex vivo from healthy pregnant 
women and women with preeclampsia.
Methods: A small biopsy of omental fat tissue was obtained at Caesarian 
section from women with uncomplicated pregnancies (n=4) and women 
with preeclampsia (n=3). Representative of peripheral vasculature, 
resistance-sized omental arteries (150-250 µm) were isolated and mounted 
on a wire myograph system to evaluate vascular reactivity to angiotensin 
II and high potassium physiological saline solution (KPSS). Responses to 
angiotensin II were analyzed as percentage of the max. response to KPSS.
Results: Our preliminary data demonstrate that omental arteries from 
normal pregnant women showed a clear and substantial constriction 
response to increasing doses of angiotensin (max. median: 89.5(70.1-
100.9)% of KPSS), with a tachyphylaxis effect noted at increasing doses 
(typical to angiotensin II, starting at 100 nM). Moreover, there were no 
apparent differences in the angiotensin II responses between omental 
arteries from preeclamptic women (max. median: 81.3(49.9-93.1)% of 
KPSS) and normal pregnant women.
Conclusion: Due to the popular dogma of reduced angiotensin II 
responsiveness in normal pregnancy, we were surprised to find that 
omental arteries from normal pregnant women are highly responsive 
to angiotensin II. Our findings are in contrast to previous reports using 
human omental arteries, however, angiotensin II responsiveness has been 
reported in other vascular beds during pregnancy. Our unexpected findings 
could be explained by direct smooth muscle responses to angiotensin II 
in our ex vivo experimental design, versus endothelial modulation of 

angiotensin II responses in vivo. Alternatively, our data may suggest that 
the in vivo refractory blood pressure response to angiotensin II during 
normal pregnancy is not due to reduced vascular responsiveness to 
angiotensin II but via other mechanisms. Thus, we believe that further 
experimentation into the mechanisms of angiotensin II vasoreactivity in 
pregnancy is warranted.

S-116
Lifelong Western Diet Exposure Impacts Upon the Vasculature 
of Placental Labyrinth at Mid-gestation in a Non-obese Guinea 
Pig Model. Takashi Hashimoto,1,2 Flavien Delhaes†,2 Karen 
Nygard,2 Lanette J Friesen-Waldner,2 Charles A McKenzie,2,3,4 Barbra 
de Vrijer,2,3,4 Bryan S Richardson,2,3,4 Patti Kiser,2 Timothy RH 
Regnault∗.2,3,4 1Kagoshima City Hospital, Kagoshima City, Japan; 
2University of Western Ontario, London, ON, Canada; 3Children’s 
Health Research Institute, London, ON, Canada; 4Lawson Health 
Research Institute, London, ON, Canada.
Introduction: Increasing numbers of women consume a ‘Western diet’ 
(WD), high in fats and sugars, which has been associated with maternal 
obesity and adverse pregnancy outcomes such as fetal growth restriction. 
However, WD alone, independent of maternal obesity, negatively impacts 
maternal metabolic health and is associated with adverse term placental 
and fetal outcomes, although impacts upon the placenta, especially earlier 
in pregnancy, are ill-defined. We postulated that WD exposure during 
pregnancy, in conjunction with markers of poor maternal metabolic 
health, impacts the vasculature of the placental labyrinth, independent 
of maternal obesity.
Methods: Female guinea pigs were weaned onto a Control or WD and 
mated to control males at six months (~25-30 human years) of age, then 
necropsied at 40 days gestation (term ~69 days) for gross and histologic 
examination (CD: n=9 (6 pregnancies), WD: n=12(7 pregnancies)). 
Placental histopathology was assessed using H&E and IHC. The fetal 
capillary area was detected by vimentin staining, and the maternal lacunae 
with pan-cytokeratin staining.
Results: While maternal and placental weights were unchanged between 
the two groups, WD fetal weights were 23% lighter (p=0.08) and fetal/
placental weight ratio was significantly smaller than CD (p=0.02). In 
histologic assessment, 2 out of 12 WD placentae displayed large necrotic 
areas, comprising ~50% of the tissue area, compared to CD placentae 
which showed only small necrotic areas. Although the ratio of labyrinth/
Interlobium area was unchanged between the two groups, the fetal 
capillary area in the labyrinth was significantly decreased (p<0.001) 
and the maternal sinus area in the labyrinth was significantly increased 
(p=0.02) in WD placentae.
Conclusion: Lifelong WD exposure, independent of maternal body 
weight, results in distinct abnormalities of late 2nd third placental 
architecture and decreased fetal capillary area. This study supports the 
concept that life-long maternal diet alone plays a significant role upon 
placental vascularization in association with markers of poor maternal 
metabolic health, independent of obesity. These resulting alterations 
may negatively impact later pregnancy placental hemodynamics and 
contribute to poor birth outcomes including growth restriction and stillbirth 
associated with a dysfunctional placenta.

S-117
Altered Levels of Decidual Macrophages, M2 Macrophages, 
Regulatory T Cells, and T Cells in Fetal Growth Restriction and 
Stillbirth. Romy E Bezemer†, Mirthe H Schoots∗, Albertus Timmer∗, 
Sicco A Scherjon∗, Jan Jaap H M Erwich∗, Harry van Goor∗, Sanne 
J Gordijn∗, Jelmer R Prins∗. University Medical Center Groningen, 
Groningen, Netherlands.
Introduction: Immune cells regulate placental development and 
functioning and ensure maternal tolerance towards the fetus. Inadequate 
regulation of the immune system is associated with placental pathology 
and pregnancy complications. To elucidate the immune mechanisms 
that contribute to pregnancy pathology, this study aimed to evaluate the 
immunological alterations in maternal placental tissue, i.e. the decidua, 
of pregnancies complicated with fetal growth restriction (FGR) and 
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stillbirth (SB) compared to healthy pregnancies. Decidual immune cells 
were furthermore studied in FGR placentas with histopathologic lesions 
like maternal vascular malperfusion (MVM), fetal vascular malperfusion 
(FVM), delayed villous maturation (DVM), chorioamnionitis (CA), and 
villitis of unknown etiology (VUE), classified according to the latest 
diagnostic criteria.
Methods: Placental tissue was available from FGR (n= 250), SB (n=64), 
and healthy pregnancies (n=18). Using immunohistochemistry, tissue 
slides were stained for CD68 (macrophages), CD206 (M2 macrophages), 
CD3 (T cells), FOXP3 (regulatory T (Treg) cells), and CD56 (natural 
killer (NK) cells). Slides were scanned and immune cell numbers were 
analyzed in the decidua basalis using Visiopharm for Treg cells, and 
Qupath for macrophages, T cells, and NK cells. The Mann-Whitney U 
test and Kruskal Wallis test with the Dunn’s post-hoc test were used for 
statistical analysis. A p-value <0.05 was considered significant.
Results: Numbers of decidual macrophages were higher in FGR compared 
to healthy pregnancies (p=0.002). This was accompanied by a lower M2 
macrophage/total macrophage ratio (p=0.027). In SB, lower numbers of T 
cells were seen (p=0.049) with a trend for elevated Treg/total T cell ratios 
(p=0.062). Moreover, the number of total decidual macrophages showed 
a trend (p=0.072) towards an increase in SB. Decidual T cells and Treg 
cells were increased in placentas with VUE compared to placentas without 
lesions (p=0.003 and p<0.0001 respectively). This was accompanied by 
a higher Treg/total T cell ratio (p=0.004).
Conclusion: The lower decidual M2/total macrophage ratio in FGR 
suggests a role for inflammatory macrophages in the pathogenesis of 
FGR. The elevated levels of decidual T cells with a trend towards a 
higher Treg/total T cell ratio in SB could reflect an attempt to control the 
inflammatory response that precedes SB, or could result from fetal death 
in utero. The higher decidual Treg/total T cell ratio in VUE could indicate 
a compensatory increase in response to villous inflammation. Our findings 
highlight the importance of determining the functional activity of these 
immune cells in order to identify possible immune targeted therapies.

S-118
Differential Gene Expression Changes in the Comparison of Third 
Trimester Human Cytotrophoblast and Extravillous Trophoblast. 
Sonia C. DaSilva-Arnold, Stacy Zamudio, Abdulla Al-Khan, Nicholas 
P. Illsley∗. Hackensack University Medical Center, Hackensack, NJ, 
United States.
Introduction: Despite the importance of invasive extravillous 
trophoblast (EVT) to placental development, we do not have a good 
grasp on the intracellular mechanisms which underlie the process of EVT 
differentiation from cytotrophoblast (CTB). Differentiation appears to be 
mediated by the epithelial-mesenchymal transition (EMT) which causes 
the anchorage-dependent, epithelial cells such as CTB, to transform into 
invasive, mesenchymal EVT. As gestation advances, the EVT lose their 
invasiveness, but appear to maintain mesenchymal characteristics. We 
hypothesized that differentiation, and the later reversion to non-invasive 
status, is reflected in a unique, third trimester, placenta-specific gene 
expression profile. In this study we compared global patterns of gene 
expression between third trimester CTB and EVT using RNA-sequencing.
Methods: CTB and EVT (n=8,7) were prepared from normal placentae 
by immunomagnetic affinity separation, using anti-integrin ß4 and anti-
HLA-G antibodies. Cellular RNA was ribo-depleted (Ribo-Zero kit, 
Illumina) and cDNA libraries were constructed (NEBNext Ultra II RNA 
kit and Multiplex oligos) for RNA sequencing, which was performed on 
an Illumina NextSeq 500.
Results: Out of ~23K genes assessed, 1338 genes were differentially 
expressed (cut-off >1.5-fold increase or decrease). The epithelial vs. 
mesenchymal phenotypic differences between the two cell types were 
highlighted by up-regulation in the EVT of extravillous/mesenchymal 
markers (HLA-G, ITGA5) and down-regulation of epithelial markers 
(EGFR, ITGA6). When compared to a library of 487 genes known to 
be associated with various types of EMT in other tissues, 88 genes were 
observed in common, including many seen in multiple EMT types (e.g. 
FN1, ERBB2, KRT19, VIM, CDH1, BMP7). There were a number of 
other notable changes, including down-regulation of genes involved 

in syncytialization (ERVFRD-1, ERVW-1), alterations in extracellular 
signaling (CSH1, CSH2, CGA) and in genes related to placental steroid 
synthesis (ESRRG, CYP11A1, CYP19A1).
Conclusion: Despite the fact that they are no longer invasive, third 
trimester EVT display clear signs of having undergone the EMT process 
when compared to CTB. With these results, EMT is now clearly defined 
as the mechanistic basis for CTB differentiation. Development of a novel, 
placental EMT profile from this data will encompass placenta-specific 
elements that include altered expression of genes involved in placental 
hormonal signaling, syncytialization and steroid synthesis. This normal 
placental profile will enable direct comparison with profiles from aberrant 
invasion associated with preeclampsia or placenta accreta, disorders often 
not apparent until the third trimester.

S-119
Genome-wide Characterization of DNA Methylation in Human 
Placental Cell Types. Victor Yuan†,1,2 Desmond Hui†,1 Yifan Yin†,1 
Maria Penaherrera,1,2 Alexander G Beristain,1,2 Wendy P Robinson∗.1,2 
1BC Children’s Hospital Research Institute, Vancouver, BC, Canada; 
2University of British Columbia, Vancouver, BC, Canada.
Introduction: DNA methylation (DNAm) studies of the placenta have 
revealed striking epigenetic features that no other tissues exhibit. However, 
because most studies have focused on whole placental tissue samples, 
it remains unknown if these features are present in all constituent cell 
types or are confined to specific ones. We hypothesize that DNAm is 
highly specific between placental cell types, and that canonical placental 
epigenetic features may be confined to specific constituent cell types.
Methods: Placental cell types (trophoblasts, vascular endothelial cells, 
stromal fibroblast cells, and Hofbauer cells) were isolated from placental 
chorionic villi by fluorescence-activated cell sorting. Samples were 
collected from 9 first trimester (5 female), and 19 term (10 female) 
pregnancies. DNAm was measured using the Illumina MethylationEPIC 
array (>850 000 CpGs). After data processing, cell-specific differentially 
methylated CpGs (DMCs) were identified by linear modelling 
(Bonferroni-adjusted, p<0.01, effect size>0.25). Fisher’s exact test 
was used to test for enrichment at various genomic elements at a false 
discovery rate of p<0.01.
Results: Trophoblast cells were the most distinct cell type across 
gestation, with >110 000 DMCs detected for both first and third trimester 
comparisons. All cell-specific DMCs were over-represented in enhancer 
regions (FDR<0.01, odds ratio>1.6); and many DMCs localized to 
genes that regulate DNAm, e.g. 6/6 CpGs covering the CpG island of 
DNMT1, and 6/9 CpGs in the CpG shore of TET1. A high proportion of 
CpGs located in FLT1, which plays an important role in angiogenesis, 
were also cell-specific (44/77 of all FLT1 CpGs). Among CpGs mapping 
to placental-specific partially methylated domains (PMD), there was a 
higher proportion (79.6-82.8%) of partially methylated CpGs (<70% 
methylated) in trophoblast and whole placental villi, compared to other 
cell types (30.4-62.1%). Intermediate levels of methylation at placental-
specific imprinted regions was more common for trophoblasts (63-68%) 
than other cell types (13-60%). For canonical general imprinted regions, 
we observed no tissue-specificity: the majority (78-87%) of CpGs were 
intermediately methylated for all cell types.
Conclusion: Trophoblast cells have the most unique DNAm profile 
compared to other cell types in placenta. Placental cell-specific DNAm is 
involved in developmental processes, based on enrichment for cell-specific 
DMCs in important regulatory regions and genes. Placental-specific 
DNAm features, such as PMDs and placental-specific imprinting, can 
be primarily attributed to DNAm in trophoblast cells rather than other 
constituent cell types.

S-120
Insulin-like Growth Factor-2 Overexpression Alters Murine 
Placental Endocrine Capacity in a Sexually Dimorphic Manner. 
Bethany Aykroyd†, Simon Tunster∗, Amanda Sferruzzi-Perri∗. 
University of Cambridge, Cambridge, United Kingdom.
Introduction: Abnormal fetal growth during pregnancy can result in 
immediate and life-long health complications for offspring. The placenta 
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is responsible for regulating materno-fetal nutrient transfer and secretes 
hormones which adapt maternal metabolism to support fetal growth. 
Insulin-like growth factor 2 (Igf2) is a growth-promoting paternally-
expressed imprinted gene widely expressed by the conceptus. In mice, 
deletion of the reciprocally imprinted non-coding H19 gene and the H19/
Igf2-imprinting control region (ICR1), results in Igf2 overexpression, 
feto-placental overgrowth and an increase in and the size of the placental 
endocrine junctional zone (Jz). However, the role of Igf2 in the Jz in 
regulating placental endocrine function is unknown. Furthermore, the 
influence of fetal sex in determining feto-placental outcomes in the 
context of Igf2 manipulation have yet be assessed. We hypothesised 
that increasing the level of Igf2 in the Jz alters the placental endocrine 
phenotype, in both fetal sexes.
Methods: We used a novel mouse model to disrupt imprinting in the H19/
Igf2 locus in the Jz (Jz-ICR1Δ) which drives increased Igf2 expression in 
the Jz. Litters comprising both control and Jz-ICR1Δ, conceptuses were 
generated by mating heterozygous H19Flox females with homozygous 
TpbpaCre male mice. Fetal and placental weights were measured on day 
16 of pregnancy (term ~day 20.5) when the Jz is largest and the mouse dam 
is most insulin resistant. Placentas were bisected, with one half used for 
stereology or glycogen assays and RNA isolated from the Jz of the other 
half to assess mRNA expression of Igf2, Igf2 receptors and hormones by 
qPCR. Significant differences between mutants and controls within each 
sex were assessed by t-test (P<0.05).
Results: Igf2 was increased (males +30%; females +25%) and H19 
decreased (males -39%; females -28%) with Jz-ICR1Δ in placentas of 
both sexes. Jz-ICR1Δ increased the Jz and the total Jz spongiotrophoblast 
cell (SpT) volumes in both sexes (males Jz +20%, Jz SpT +22%; females 
Jz +42%, Jz SpT +33%). Moreover, the volumes represented by the Jz 
glycogen (GC) and trophoblast giant cells (TGC), as well as placental 
glycogen concentrations were increased in Jz-ICR1Δ females only (GC 
+43%, TGC +96% and glycogen +34%). Expression of Igf1r and Psg23 
was increased by Jz-ICR1Δ in both sexes (males Igf1r +113%, Psg23 
+129%; females Igf1r +142%, Psg23 +96%). There was no difference 
in the placental expression of steroidogenic or prolactin-related genes 
assessed in this study or fetal weight with Jz-ICR1Δ regardless of fetal sex.
Conclusion: In mice, Igf2 regulates the cellular composition and hormone 
expression of the placental Jz, in a manner that is partly dependant on 
fetal sex.

S-121
SIRT1 Contributes for DHA Transport Across BeWo Cells. Jay S 
Mishra, Sari Hattis†, Marmin Mukhtarova†, Sri V Dangudubiyyam†, 
Sathish Kumar∗. University of Wisconsin-Madison, Madison, WI, 
United States.
Introduction: Docosahexaenoic acid (DHA) is critical for fetal brain 
and cardiovascular development. The fetus cannot synthesize DHA and 
relies on its transplacental transport from the maternal compartment. 
Transplacental transport of DHA to the fetus is reduced in gestational 
diabetes (GDM) pregnancies, and these fetuses tend to be at higher risk 
for developing neurodevelopmental and cardiovascular disorders during 
adult life. Despite increased efforts the mechanism that contributes to 
reduced transplacental transport of DHA in GDM is not known. SIRT1 
(silent mating type information regulation 2 homolog 1) is an essential 
regulator of both lipid metabolism and mitochondrial biogenesis, and 
SIRT1 is highly expressed in trophoblasts; however, its role in placental 
DHA transport is not known. The present study, using an in vitro model, 
determined whether the compromised transplacental transport of DHA 
in GDM is related to decreased SIRT1 expression and function and if the 
transplacental DHA transport could be restored using a SIRT1 activator.
Methods: Syncytializated human trophoblast BeWo cells cultured on 
transwell plates (Ham’s F12 K medium with 10% FBS) were used. The 
cells were treated with insulin (10-7 mol/L) and glucose (25 mmol/L) 
for 72 hours to mimic the conditions as in GDM pregnancies (Li et al., 
Reprod Sci. 2019; 26:223-232). The transcellular transport of DHA across 
the BeWo monolayer was measured as the rate of appearance of C14DHA 
in the lower (“fetal side”) reservoir following the transfer from the upper 
(“maternal side”) reservoir. C14DHA concentration was measured by 

liquid scintillation counting and normalized by total protein. mRNA and 
protein expression were quantified using qRT-PCR and western blotting, 
respectively.
Results: In normal BeWo trophoblast cells, the addition of C14 DHA to 
the apical side dose-dependently increased its rate of transfer across the 
monolayer. However, the BeWo cells exposed to GDM conditions showed 
decreased capacity (↓30%) to transport DHA. Intriguingly, the expression 
of fatty acid-binding protein (FABP)-3, which facilitates DHA transport 
across placental cells was significantly increased in cells exposed to 
GDM conditions. In contrast, the expression of SIRT1 mRNA and protein 
was significantly decreased in cells exposed to GDM conditions. The 
presence of recombinant SIRT1 or SIRT1 activator (SRT1720), restored 
the decreased transplacental DHA transport induced by GDM conditions. 
Further, addition of SIRT1 inhibitor to normal BeWo cells decreased 
transplacental DHA transport.
Conclusion: These findings indicate that SIRT1 plays an essential role 
in regulating DHA transport across trophoblast cells and that GDM 
environment may reduce transplacental DHA transport through a SIRT1-
dependent mechanism. Supplementation of GDM patients with SIRT1 
activator may improve fetal DHA levels. 

S-122
In Utero Exposure to Ralstonia Insidiosa Occurs During Normal 
Pregnancy and May Promote Tolerance. Sonam Verma†,1 Elaine 
Parker,1 Lindsay A Parnell,1 Chetan S Joshi,1 Matthew J Wargo,2 Indira 
U. Mysorekar∗.1 1Washington University SOM, St. Louis, MO, United 
States; 2University of Vermont Larner College of Medicine, Burlington, 
VT, United States.
Introduction: There is ongoing controversy regarding the presence 
or absence of microbes in the placenta and its possible effect on the 
developing fetus. Previous work in our lab has established the presence 
of bacteria within the placental basal plate, leading to rethinking of the 
sterile womb dogma. Bacteria were found localized to intracellular 
single-membrane vacuoles within trophoblast cells in term placentas. 
16S rRNA sequencing confirmed the presence of gram-negative bacteria, 
Ralstonia insidiosa (R. i), within the basal plate. In this study, we sought 
to characterize the location and function of R. i at the maternal-fetal 
interface, to elucidate the effect of R. i on trophoblast cell viability and 
activity; and to assess whether R. i play has an adverse or beneficial role 
within the gravid intrauterine environment. 
Methods: R. i presence and abundance within term placenta was 
investigated using species-specific bacterial probes and fluorescent 
in situ hybridization. JEG-3 cells were challenged with R. i in a dose 
dependent manner to study the impact on cell survival, invasion and 
pro-inflammatory responses in the trophoblasts. Pregnant mice were 
challenged with R.i to determine whether R.i. home to the placenta and 
affect parturition. Potential cross talk between trophoblasts cells treated 
with R. i and decidual NK (dNK) cells was analyzed. Primary dNK cells 
were isolated from term basal plates and challenged with conditioned 
supernatant from primary extravillous trophoblast cells treated with R. i 
at differing multiplicities of infection. dNK cells HLA-G and KIR2DL4 
expression was analyzed by flow cytometry and cytokine secretion (IL-8) 
measured using ELISA.
Results: We identify R. i as a bona fide resident at the maternal-fetal 
interface by species-specific FISH probes in term basal plate tissue. 
Furthermore, our studies provide in vivo evidence that viable R. I 
colonize and replicate within the murine placenta following intrauterine 
administration but did not lead to preterm birth. R. i challenge of JEG-3 
cells did not induce apoptosis or induce pro-inflammatory responses. 
Excitingly, primary dNK cells challenged with conditioned media from 
R. i treated trophoblasts demonstrated elevated HLA-G expression in 
EVTs as well as IL‐8 in the dNK cells, both of which are associated with 
immunotolerance. 
Conclusion: Collectively, our findings demonstrate that R. insidiosa 
does not induce pro-inflammatory responses but may promote immune 
tolerance and support normal pregnancy outcomes. Our studies provide a 
foundation for understanding possible ‘commensal’ microbial- placental 
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interactions and hint at the functional importance of R. insidiosa at the 
fetal-maternal interface in maintaining placental health and supporting 
fetal tolerance.

S-123
Prenatal Phthalate Exposure is Associated With Changes to the 
Placental Transcriptome. Alison Paquette†,1 James MacDonald,2 
Drew Day,3 Bammler Theo,2 Christine Loftus,2 Daniel Enquobahrie,2 
Nathan Price,1 Tylavsky Frances,4 Nicole Bush,5 Kaja Lewinn,5 
Catherine Karr,2 Sheela Sathyanarayana∗.3 1Institute for Systems 
Biology, Seattle, WA, United States; 2University of Washington, Seattle, 
WA, United States; 3Seattle Children’s Research Institute, Seattle, 
WA, United States; 4University of Tennessee Health Sciences Center, 
Memphis, TN, United States; 5University of California; San Francisco, 
San Francisco, CA, United States.
Introduction: Phthalates are endocrine disrupting chemicals present in 
many consumer products. Phthalates disrupt key placental developmental 
processes involved in placental physiology and fetal development, such as 
steroid and progesterone synthesis, and induce inflammatory cytokines. 
Phthalate exposure is associated with a variety of adverse health outcomes 
in infants and children. The goal of this study was to identify associations 
between prenatal phthalate exposure and the placental transcriptional 
landscape.
Methods: Maternal urine was collected during the third trimester and 
placental tissue was collected at delivery from 404 women enrolled 
in the CANDLE study (Shelby County Tennessee, USA), and sample 
analyses were conducted by the ECHO PATHWAYS Consortium. 15 
phthalate urinary metabolites were quantified using HPLC-MS. Placental 
transcriptomic data was generated using paired end RNA sequencing 
(RIN >7 ). Univariate (by-gene) linear models were fit using limma-
voom, adjusting for confounding variables: fetal sex; maternal race, BMI, 
and education; and batch effects. Genes were considered statistically 
significant using an false discovery rate adjusted threshold of q<0.05
Results: We identified 10 statistically significant associations across 
15 metabolites. MBP concentration was associated with decreased 
expression of CCDC80, LOXL1, THY1, CCD89, and KCND2. MBZP 
concentration was associated with decreased expression of HLA-G and 
increased expression of STRAP. MEHHP concentration was associated 
with increased expression of CALHM1 and decreased expression of 
ZDHHC4 and AC0113301.
Conclusion: This is the first genome-scale assessment of the associations 
between prenatal phthalate exposure and placental gene expression at term. 
In this preliminary analysis, we identified genes associated with immune 
regulatory processes at the maternal-fetal interface concurrent with 
phthalates role in inflammation. Ongoing work includes characterization 
of biological pathways and identification of transcriptional regulators of 
these genes. This analysis may identify modifiable targets to mitigate the 
effects of exposure on fetal development.

S-124
Hypoxia-Inducible Factor 2α (HIF-2α) Impairs Placental 
Development in Fetal Growth Restriction (FGR). Arthur Colson†,1,2 
Christophe Depoix∗,1 Paméla Baldin,2 Mina Mhallem-Gziri∗,2 Corinne 
Hubinont∗,1,2 Pierre Sonveaux∗,1 Frédéric Debiève∗.1,2 1Université 
catholique de Louvain, Brussels, Belgium; 2Cliniques universitaires 
Saint-Luc, Brussels, Belgium.
Introduction: It is well established that persistent hypoxia in placenta 
after the 1st trimester of pregnancy leads to preeclampsia and/or FGR. 
We hypothesize that chronic hypoxia, placental underdevelopment and 
FGR are intertwined. On the one hand, pathological placentas have 
shown decreased syncytialization markers. On the other hand, hypoxia 
impairs in vitro term cytotrophoblast (CT) syncytialization. HIFs are 
widely implicated in cellular processes, but their role in placental 
development after the 1st trimester remains largely unknown. Objective: 
To study the anti-fusion effects of HIF-1α and/or HIF-2α on trophoblast 
syncytialization and their expression in FGR-placentas.
Methods: Villous CTs were extracted from normal term placentas after 
elective cesarean section (N=5) and cultured under 21% O2 or 2.5% O2 

conditions. The expression of HIF-1α and HIF-2α was reduced using 
specific siRNAs. Complementarily, BeWo and JEG3 cells were transfected 
with an expression vector coding for a mutant oxygen-resistant HIF-2α and 
treated with Forskolin, an inducer of syncytialization (n=6). The effects 
on the fusion index, syncytialization markers (βHCG, TWIST1, GCM1, 
syncytin-2) and the angiogenic balance (sFlt-1/PGF) were assessed by 
immunofluorescence (IF), RT-qPCR, WB, and ELISA. HIF-1α and HIF-2α 
expression was quantified in the syncytium of human placentas from FGR 
fetus (N=12) with VisioPharm®. Results were compared to the control 
group using 2way ANOVA and Dunnett’s multiple comparisons test.
Results: Reducing HIF-2α expression under 2.5% O2 increased the 
formation of the syncytium (fusion index: +9.80%, P<0.05) and enhanced 
CT biochemical differentiation (free βHCG: +281%, P<0.05) as well as 
the expression of syncytialization markers TWIST1 (2.96, P<0.001), 
GCM1 (3.23, P<0.001) and syncytin-2 (1.73, P<0.05). Silencing HIF-2α 
restored the angiogenic balance, namely increased PGF biodisponibility 
under 2.5% O2 (sFlt-1/PGF: -72%, P<0.001). Conversely, altering HIF-
1α expression had no significant impact on syncytialization. In cell lines, 
overexpressing HIF-2α inhibited the SCT of BeWo (free βHCG: -104%, 
P<0.05) but not of JEG3, since the latter cells lost their ability to form 
multinuclear cells. At last, histological analyzes showed more HIF-2α-
positive nuclei in the syncytium of FGR-placentas (5.02% vs. 16.64%, 
P<0.001) but no difference regarding HIF-1α.
Conclusion: HIF-2α decreases the fusion of CTs and alters the 
angiogenic balance. Its overexpression in FGR underlines the importance 
of understanding its role in syncytialization in abnormal placentas. 
Furthermore, targeting HIF-2α could be considered as a therapeutic 
option for FGR.

S-125
Trophoblast Plug Persistence and Structure in the First 20 Weeks 
of Pregnancy. Hanna H Allerkamp,1 Alys R Clark,1 Graham J Burton,2 
Joanna L James∗.1 1University of Auckland, Auckland, New Zealand; 
2University of Cambridge, Cambridge, United Kingdom.
Introduction: In the first trimester trophoblasts remodel the maternal 
spiral arteries, ensuring adequate delivery of blood to the placenta later 
in pregnancy. At the same time, trophoblasts form plugs that impede 
significant blood flow to the intervillous space until the late first trimester. 
Inadequacies in these processes are associated with pregnancy disorders. 
Despite their importance, trophoblast plugs are poorly defined in the 
literature. Here, we imaged sections of placentae in-situ from the Boyd 
and Dixon Collections (Centre for Trophoblast Research, University of 
Cambridge), and quantified plug characteristics over the first 20 weeks 
of pregnancy to better understand how they may regulate utero-placental 
haemodynamics.
Methods: Serial sections from specimens of 6.1-20.5 weeks of gestation 
(n=15) were imaged using a Hamamatsu NanoZoomer 2.0RS slide scanner 
or a Zeiss Axio Imager A1 microscope. Plug depth was calculated using 
ImageJ. Where coherent masses of trophoblast were present in an artery 
(plugs/aggregates, >3 cells from the vessel wall), their porosity was 
calculated as 1-cell area/total area using Matlab.
Results: Trophoblast plugs were evident in spiral arteries from 
6-12 weeks of gestation. However, in contrast to current dogma that 
plugs disperse completely at the end of the first trimester, significant 
aggregates of trophoblasts remained within spiral artery lumens up to 
20 weeks of gestation (n=6, 16-20 weeks), which we hypothesise could 
have significant and previously unconsidered haemodynamic effects. 
Trophoblast plugs/aggregates had a mean depth of 1.73mm (±0.19 SE, 
n=15) from the decidual surface, with no significant correlation between 
depth and gestation from 6-20 weeks. However, mean decidual thickness 
significantly decreased from 3.99mm (±0.6SE, n=8) at 6-12 weeks to 
1.41mm (±0.29 SE, n=6, p=0.0013) at 16-20 weeks of gestation, meaning 
that trophoblast plugs/aggregates occupied a greater proportion of the 
decidua in the second trimester. Overall, mean plug porosity was 0.297 
(±0.005 SE, n=20 arteries from 15 specimens). However, as previously 
reported1, channels through trophoblast plugs were observed from 7.6 
weeks of gestation, and the increasing size of these channels with gestation 
results in a corresponding increase in overall porosity (r=0.51, p=0.05, 



 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 339A

Saturday Posters

n=15 arteries with channels). When channels were excluded from analysis, 
mean plug/aggregate porosity decreased slightly with gestation (r=-0.40, 
p=0.08), suggesting that remaining trophoblasts become more compact.
Conclusion: Significant trophoblast aggregates persist in spiral arteries 
beyond the first trimester. Quantifying plug/aggregate characteristics 
will help inform in silico models of utero-placental blood flow to better 
understand placental perfusion and improve the prediction of pregnancy 
disorders.
1Roberts et al., Hum Reprod, 32:2382-3, 2017.

S-126
Use of Maternal Serum and Placental Tissue miRNA to Develop 
a Pregnancy Clock. Srimeenakshi Srinivasan†, Peter DeHoff, Kajal 
Verma, Adanna Anyikam, Antoinette M Mason, Vy Tran, Morgan 
Meads, Mariko Horii, To Cuong, Mana M Parast∗, Louise L Laurent∗. 
UCSD, La Jolla, CA, United States.
Introduction: Accurate gestational age (GA) determination is crucial to 
optimal pregnancy management, including scheduling of GA-specific 
screening tests, assessment of fetal growth, interventions during 
pregnancy, and timing of delivery. Currently, the estimated delivery date 
(+/- 1 week) can be established by 1st trimester ultrasound or the last 
menstrual period with a 1st or 2nd trimester ultrasound. These are reliant 
on patient’s recall and technical expertise of the sonographer. Ultrasound 
later in pregnancy is markedly less accurate (+/- 2-3 weeks). Recent 
studies investigate whether biomolecules in the maternal circulation 
can be used for accurate and robust estimation of GA. We hypothesize 
that GA-dependent changes in miRNA levels in maternal serum reflect 
changes in placental miRNA expression and can be used to accurately 
estimate the GA.
Methods: Maternal serum from 16 low-risk pregnant women was 
collected at 4-6 week intervals throughout pregnancy and postpartum. 
Placental tissue was collected from 109 women following pregnancy 
termination or delivery between 4 and 39 weeks GA. RNA was isolated 
from both serum and placental tissue, small RNA libraries prepared and 
sequenced on an Illumina HS4000. The mapped, filtered and normalized 
NGS data was binned into 10 GA windows and the expression patterns 
were analyzed using DESeq2.
Results: Both placental and maternal serum miRNA datasets display 
expression patterns that correlate with GA. miRNAs encoded in the 
C19MC cluster on chromosome 19 display strongly GA-dependent 
expression patterns; however, this pattern is not preserved between 
placenta and serum.
Conclusion: Both maternal serum and placenta contain miRNAs that 
display strong GA-specific patterns of expression and can be used for 
establishing a pregnancy “clock” that can aid in dating of pregnancies 
where standard clinical criteria are unavailable. The discordance in 
miRNA expression pattern between the two datasets may be due to 
the number and spatial location of cells in the placenta that express the 
miRNA. Future studies will focus on advanced computational approaches 
to develop multivariate assays for more accurate GA estimation, and 
determining the potential roles of these miRNAs in placental development 
and function.

S-127
Induction of Human Trophoblast Stem Cells From Term Placenta 
Derived Amniotic Cells. Yanxing Wei†,1 Yongli Shan,2 Lishi Ma,2 
Mark Kibschull,1 Jianhong Zhang,1 Wenhao Huang,3 Yanhong Yu,1 
Stephen Lye.1 1Luenfeld-Tanenbaum Research Institute, Sinai Health 
System, Toronto, ON, Canada; 2Nanfang Hospital, Southern Medical 
University, Guangzhou, China; 3South China Institute for Stem 
Cell Biology and Regenerative Medicine, Guangzhou Institutes of 
Biomedicine and Health, Chinese Academy of Sciences, Guangzhou, 
China.
Introduction: Primary human trophoblast stem cells (hTSCs) provide 
an ideal tool to study early stages of placenta development. However, 
their derivation from embryos or early placenta faces ethical issue and 
limited resources. Moreover, the inability of isolating hTSCs from the 
2nd-3rdtrimester placenta is problematic in establishing disease-specific 

hTSCs that model trophoblast-associated disorders, such as preeclampsia. 
Hence we alternatively attempted to induce hTSCs from the term placenta-
derived amniotic cells.
Methods: Amniotic membrane was isolated from pregnant women at 
caesarean section, and digested and purified as amniotic mesenchymal 
cells (hAMCs). Non-virus and non-integrated methods were performed 
to reprogram these hAMCs into induced pluripotent stem cells (iPSCs). 
After stable maintenance in hESC mTeSR1 medium, a specific hTSC 
induction medium (iTS medium) supporting activation of Wnt signaling 
and inhibition of TGF-b pathway was added instead of mTeSR1. After 
successful induction of hTSCs, human TS culture medium was changed 
every other day to maintain these hiTSCs. Lastly, hiTSCs after passage 
2 were harvested for characterizing the stemness and trophoblastic 
properties.
Results: The hAMCs could be successfully reprogrammed into iPSCs. 
After addition of iTS medium, hAMC-iPSCs underwent complete 
differentiation and formed TS-like colonies. These hiTSCs could be 
passaged over 30 passages and formed colonies from individual cells. 
Moreover, they resembled the primary blastocyst-derived hTSCs in 
morphology, growth properties, differentiation capacity, and gene 
expression profiles.
Conclusion: We established human induced trophoblast stem cells using 
term placenta-derived amniotic cells. This strategy expands the source of 
human TS cells and provides a useful tool to understand the pathogenesis 
of trophoblast related disorders, such as miscarriage, preeclampsia and 
fetal growth restriction.

S-128
The Use of Placental Pathology to Examine Differential Adverse 
Pregnancy Outcomes Following In Vitro Fertilization and Oocyte 
Donation. Erika Mery†,1 Sonia Dancey†,1 Ashley Esteves†,1 Dina El 
Demellawy∗,1,2 Shannon Bainbridge∗.1 1University of Ottawa, Ottawa, 
ON, Canada; 2Children’s Hospital of Eastern Ontario, Ottawa, ON, 
Canada.
Introduction: Infertility among North American women lies between 
11-16%, resulting in increased use of in vitro fertilization (IVF) and 
oocyte donation (OD). Unfortunately, these therapies are associated with 
increased risk of placenta-mediated diseases. To date, a comprehensive 
analysis of the types of placental disease associated with assisted 
reproductive technologies (ART) has not been conducted. Considering the 
difference in genetic complements in IVF vs OD, with OD as a complete 
maternal-fetal genetic mismatch, we hypothesize that immune-driven 
forms of placental disease are more prevalent in OD-derived pregnancies.
Methods: A retrospective study of placenta pathology findings from 121 
women who conceived using IVF or OD was conducted on specimens 
from the Children’s Hospital of Eastern Ontario (Ottawa) between 2012-
2018. Cases with singleton, twin or triplet gestation and a diagnosis of a 
placenta-mediated disease (intrauterine growth restriction, preeclampsia, 
HELLP syndrome or gestational hypertension) were included. Cases with 
gestational diabetes, intrauterine fetal demise or severe preterm birth (<28 
weeks) were excluded. Archived histopathology samples were examined 
by a perinatal pathologist, blinded to the ART used and pregnancy 
outcome, using a validated synoptic data collection tool to assess presence, 
absence and severity of 30 distinct placental lesions. Data are presented as 
mean number of lesions ± standard deviation ranging from 0-5 for lesion 
categories and 0-30 for overall pathology. Odds ratios (OR) and t-tests 
with 95% confidence intervals were calculated.
Results: Of the 121 participants, 34 used OD (28%) and 87 used IVF 
(72%). OD conceptions demonstrated a higher degree of overall placenta 
pathology (4.71±1.70 vs 4.59±2.23 lesions, p<0.005), with enrichments in 
lesions consistent with maternal vascular malperfusion (MVM) (2.62±1.23 
vs 2.18±1.43 lesions; p<0.05) and chronic inflammation (1.35±1.47 vs 
0.89±1.06 lesions, p<0.05). Cases with OD conception were also more 
likely to demonstrate more than 2 MVM (65%±0.49 vs 42%±0.50;OR= 
2.48 [1.09-5.64]) or inflammatory (18%±0.39 vs 9%±0.31;OR= 14.83 
[1.66-132.21]) lesions. Conversely, cases of IVF conception were far more 
likely to demonstrate minimal placenta pathology (<2 placental lesions 
total;2%±0.17 vs 21%±0.4;OR=8.61 [1.10-67.27]).
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Conclusion: Our results show that OD, compared to IVF, is associated 
with an overall increase in placental pathology findings, with enrichments 
in lesions of malperfusion and chronic inflammation. The increased 
presence of these lesions in placentas from OD pregnancies support the 
hypothesis of heightened maternal-fetal interface immune disturbance, 
or allograft-like rejection, in cases of complete maternal-fetal genetic 
mismatch.

S-129
Effect of Intrauterine Inflammation on Hofbauer Cells and 
Their Association with Fetal Microglia. Quan Na†, Jun Lei∗, Anna 
Chudnovets†, Nada Elsayed†, Jin Liu†, Ji Yeon Lee∗, Jie Dong†, Irina 
Burd∗. Integrated Research Center for Fetal Medicine, Department 
of Gynecology and Obstetrics, Johns Hopkins University School of 
Medicine, Baltimore, MD, United States.
Introduction: Chorioamnionitis affects preterm infants and produces a fetal 
inflammatory response that may be accompanied by neuroinflammation. 
Hofbauer cells (HBCs) are fetal placental macrophages critical for 
protection of the fetus at the maternal-fetal interface. HBCs have shared 
embryological origins with microglia (resident brain macrophages) and 
thus may serve as a biomarker of neuroinflammation and microglia 
activity. The aim of this study was to investigate HBCs’ response to 
lipopolysaccharide (LPS)-induced inflammation and the relationship 
between HBCs and fetal brain microglia.
Methods: At embryonic day 17, pregnant CD-1 dams were injected with 
100 μL LPS (n=24) or PBS (n=24) between the first two gestational sacs of 
the right uterine horn. Placental and fetal tissue was harvested at 3, 6, 12, 
and 24 hours post-injection (hpi). Fluorescence-activated cell sorting was 
conducted to quantify HBCs and evaluate markers of M1 (iNOS+) and M2 
(IL-10+) subtype HBCs. Immunohistochemistry (IHC) was performed to 
determine the localization of HBCs. qRT-PCR was used to assess HBCs 
cytokine expression. Standard statistical analyses were employed.
Results: The quantity of HBCs, including both M1 and M2 HBCs, was 
elevated (p<0.05) in placentas of the LPS group at 3 hpi. At 6 hpi, the 
quantity of HBCs was unchanged, but the ratio of M1/M2 HBCs increased 
significantly (p<0.05) due to both increase of M1 HBCs and decrease of 
M2 HBCs. Sex-specific differences were noted, with the decrease in M2 
HBCs more pronounced in males (p<0.05). IHC results corroborated 
these findings. Most M1 HBCs expressed markers of M2 HBCs, but all 
M2 HBCs did not express M1 HBCs markers. Furthermore, there was a 
linear correlation between HBCs in the placenta and microglia in fetal 
brain after LPS treatment.
Conclusion: Our study further elucidates the role of HBCs in the maternal-
fetal interface during intrauterine inflammation and provides evidence that 
HBCs may serve as a biomarker of fetal microglial activity.

S-130
The Effect of Melatonin on Excess ROS Production by Placental 
Mitochondria After Exposure to Antiphospholipid Antibodies. 
Larry Chamley∗, Rachel Zussman, Tanvi Damani, Chez Viall, Lance 
Xu, Qi Chen, Katie Groom, Tony Hickey. Univesity of Auckland, 
Auckland, New Zealand.
Introduction: Antiphospholipid antibodies (aPL) are associated with 
recurrent miscarriage and stillbirth, and increase a woman’s risk of 
developing preeclampsia approximately 10 fold. There are currently 
limited or no pharmacologic agents for treating these pathologies. How 
aPL contribute to these pregnancy related conditions is unclear but we 
have shown that the antibodies are internalised into the syncytiotrophoblast 
and have evidence that they then interact with and disrupt mitochondria, 
resulting in increased reactive oxygen species (ROS) production.
Methods: The monoclonal antibody ID2 is a triple positive 
antiphospholipid antibody (antiβ2GPI, anticardiolipin and lupus 
anticoagulant) produced in our laboratory. Mitochondria were isolated 
from term placentae, by mechanical disruption and enriched by repeated 
sieving and centrifugation, then incubated with increasing concentrations 
of CF™ 488A-hydrazide-conjugated ID2 or an isotype-matched control. 
The association of β2GPI with mitochondria was confirmed by western 
blotting. Binding of aPL to mitochondria was quantified by flow cytometry 
using a gate defined by mitochondria stained with MitoTracker® Green. 
Cytoplasmic ROS was quantified by incubating placental explants (5mg) 
with 5µM CellROX Deep Red reagent with 50μg/mL of ID2 or control 
antibody in the presence/absence of melatonin.
Results: Flow cytometry demonstrated concentration-dependent binding 
of aPL to isolated placental mitochondria. Western blotting confirmed that 
β2GPI was present in isolates of placental mitochondria. We confirmed 
that incubating the aPL with placental explants increased ROS production 
and that treating the explants with both aPL and melatonin caused an ̴10% 
reduction in ROS production that was not significantly different (p>0.83) 
to ROS production by either untreated explants or isotype-matched control 
antibody-treated explants.
Conclusion: While it is clearly documented that one part of the antigen 
for aPL, the negatively charged phospholipid cardiolipin, is abundant 
in mitochondria, here we demonstrate that the second component of 
the antigen, the plasma protein β2GPI, is also associated with placental 
mitochondria. This clarifies how aPL are able to bind to mitochondria and 
we confirm that aPL can bind to placental mitochondria. We had previously 
shown that one consequence of aPL interacting with mitochondria was 
increased production of ROS and we now show that melatonin has the 
potential to reduce this excess ROS production. During pregnancy, 
melatonin is produced by the placenta and circulating levels are reduced 
in preeclampsia. Melatonin, better known for its endocrine function, has 
antioxidant and pharmacokinetic properties that make it an attractive 
candidate for antioxidant therapy in pregnancy and our data suggest it 
may be specifically useful in women with aPL.

S-131
Defining the Interplay Between Fetal Sex, Inflammation, and 
Trophoblast Gene Expression. Matthew James Shannon†,1,2 
Alexander G Beristain∗.1,2 1The University of British Columbia 
Faculty of Medicine, Vancouver, BC, Canada; 2BC Children’s Hospital 
Research Institute, Vancouver, BC, Canada.
Introduction: Blastocyst-derived trophoblasts are important for 
maintaining fetal health and modulating the maternal immune response 
to pregnancy. Failure to control this response may contribute to pregnancy 
miscarriage, pre-term birth, and pre-eclampsia. Research has shown that 
the biological sex of a fetus predisposes specific pregnancy conditions; 
women carrying a male fetus have an increased risk for spontaneous 
preterm birth and miscarriage. Further, fetal sex affects the severity of 
adverse pregnancy outcomes associated with environmental factors (e.g., 
infection, inflammation, diet): females fare better than do males. However, 
the cellular mechanisms behind these associations are not clear. As a first 
step to gain insight into how the placenta may contribute to biological 
sex differences in pregnancy outcomes, we set out to identify fetal sex-
related differences in gene pathways of male and female extravillous 
trophoblasts (EVT).
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Methods: Male (n=10) and female (n=10) first trimester placentas 
(6-14 weeks’ GA) were collected from women at the BC Children’s 
Hospital CARE program; placental sex was determined by SRY PCR 
typing. Inflammatory status was determined by measuring C-reactive 
protein (CRP) in maternal blood serum. From intact placentas, EVT 
were isolated using HLA-G immuno-magnetic beads, and following this 
RNA was extracted from EVT and used for cDNA library construction 
and RNA-sequencing. Following normalization and batch correction, a 
differential gene expression analysis was performed (FDR < 0.05) and 
gene ontology analysis was used to identify biological processes dependent 
on trophoblast sex and state of inflammation.
Results: 1) 36% of variance in the dataset was explained by gestational 
age, 15% by fetal sex, and no variance was observably explained by 
maternal CRP level. 2) The somatic genes TSPAN15, HSD17B10, and 
ZNF300 were upregulated in female EVT of all gestational ages. In 
male EVT, these genes were not altered at GA <10 weeks, but were 
downregulated at GA ≥10 weeks. 3) Pathways in immune system 
process, proliferation, and locomotion were differentially enriched by 
trophoblast sex.
Conclusion: These findings suggest that intrinsic differences in gene 
expression exist between male and female trophoblasts. Further, these 
results indicate that the biological sex of the trophoblast may predispose 
to unique responses relevant for trophoblast function in early pregnancy.

S-132
Enabling Circulating Placental Extracellular Vesicle Isolation 
and Characterization. Lucia Vojtech,1 James Lai,1 Zirui Fu†,1 Manu 
Vatish,2 Christopher Redman,2 Michael G Gravett∗.1 1University of 
Washington, Seattle, WA, United States; 2University of Oxford, Oxford, 
United Kingdom.
Introduction: Once thought to be a barrier between fetus and mother, 
the placenta also facilitates fetal-maternal communication through 
exchange of biological materials, including extracellular vesicles and 
exosomes. Characterization of placental exosomes (PEX) in maternal 
plasma is a potentially non-invasive strategy to evaluate placental health 
or dysfunction during pregnancy. However, isolating PEXs specifically 
from maternal plasma remains a challenge. We developed temperature-
responsive “smart” binary reagents to isolate PEXs from maternal plasma. 
The reagents respond to temperature change by rapidly and reversibly 
transitioning between hydrophilic and hydrophobic, allowing for faster 
and more efficient biomarker separation than the current mainstream 
magnetic beads from a range of sample input volumes.
Methods: PEXs isolated from ex-vivo perfused placentas by differential 
centrifugation were spiked into male plasma to validate our system and 
determine PEX recovery. Mouse IgG targeting PEX by recognizing 
placental alkaline phosphatase (PLAP), was mixed with the plasma 
samples. Smart reagents, including magnetic nanoparticles and anti-mouse 
IgG conjugates, were used to isolate the bound EXs from non-PLAP+ 
EXs. Quantitative PCR was used to measure microRNAs miR-517a and 
miR-1323. Six synthetic small RNAs representing concentration ranges 
of miRNA in PLAP+ EXs were developed to analyze recovered EXs by 
sequencing. We also assessed the expression of PLAP on perfused placenta 
EX using the proprietary Nanoview platform.
Results: PLAP+ EXs were recovered directly from plasma samples using 
the smart reagents with 94.7% recovery efficiency. In parallel experiments, 
Nanoview analysis revealed that not all EXs from perfused placenta were 
PLAP+. Sequencing experiments with the spike-in set of synthetic small 
RNAs identified a unique small RNA cargo carried by PEX, represented 
by higher levels of microRNAs than other types of EX.
Conclusion: Our “smart” binary reagent separation system was validated 
using plasma with known concentrations of PEX. However, not all EVs 
from a placental perfusion model express PLAP. These data suggest that 
other EX surface markers may be needed to fully characterize circulating 
PEX. Studies to investigate differences in PLAP+ PEX number and content 
between normal and diseased pregnancies are underway.

S-133
Mitochondrial Macronutrient Flux and Regulation of 
Syncytiotrophoblast Differentiation. Sarah A Wernimont†, Adam J 
Rauckhorst, Eric B Taylor∗. University of Iowa, Iowa City, IA, United 
States.
Introduction: Throughout gestation, cytotrophoblasts divide and fuse 
to form syncytia that establish an interface between maternal and fetal 
circulation. Abnormalities in syncytialization, the cytotrophoblast to 
syncytiotrophoblast transition, are seen in pregnancies complicated by 
diabetes. Recent work suggests that syncytialization is accompanied 
by changes in mitochondrial metabolism. However, the mechanisms 
underlying this metabolic shift are not fully defined. Regulated small 
molecule transport into and out of mitochondria is increasingly recognized 
to control gene expression, energy generation, and cellular differentiation. 
Here, we test the hypothesis that syncytialization alters expression of 
mitochondrial transport proteins thereby changing the cellular metabolome 
and that this process is impaired by hyperglycemia.
Methods: To study syncytialization, we used the well-established in 
vitro BeWo cell model where cytotrophoblasts treated with forskolin 
syncytialize and begin producing HCG. We determined RNA and protein 
expression of mitochondrial carrier proteins during syncytialization 
compared to vehicle treated, non-syncytialized, cells. We profiled the 
metabolome during the cytotrophoblast-syncytiotrophoblast transition 
at 0, 24 and 48 hours after treatment with forskolin relative to vehicle 
treated cells. Finally, we tested the impact of 5 mM and 25 mM glucose 
on syncytia formation and metabolomic programming.
Results: We find that syncytialization is accompanied by a marked decrease 
in transcript and protein levels of two mitochondrial transporters—the 
mitochondrial pyruvate carrier (MPC) and the citrate carrier (CIC). The 
MPC regulates pyruvate entry into and the CIC directs citrate exit from 
the mitochondrial matrix. Metabolomic profiles of cytotrophoblasts and 
syncytiotrophoblasts differ significantly by principle components and 
at the level of individual metabolites. With syncytialization, there is a 
marked decrease in the citric acid cycle intermediate, citrate, and increases 
in glycolytic intermediaries such as 3-phosphoglycerate, phosphoenol 
pyruvate, and pyruvate. Finally, we show that hyperglycemia impairs 
syncytialization by fusion index and HCG production and results in 
marked metabolomic changes.
Conclusion: Overall, our data suggests the glucose-pyruvate-citrate 
metabolic axis, linked by MPC and CIC expression at the level of 
mitochondria, is regulated during syncytialization. We further show that 
hyperglycemia alters the cellular metabolome and impairs syncytialization.

S-134
Palmitic Acid Impairs Smooth Muscle Cell-induced Extravillous 
Trophoblast Migration. Amanda Mary Rampersaud†,1 Caroline 
Dunk†,2 Stephen J Lye∗,2 Stephen J Renaud∗.1 1Western University, 
London, ON, Canada; 2University of Toronto, Toronto, ON, Canada.
Introduction: Spiral artery remodeling is a critical feature of human 
placentation. This process is carried out by extravillous trophoblasts 
(EVTs), which migrate toward, and displace, smooth muscle cells (SMCs) 
surrounding uterine spiral arteries. Displacement of SMCs results in 
remodeled vessels exhibiting consistently high blood flow capable 
of supporting placental function throughout pregnancy. Insufficient 
trophoblast migration is a hallmark of many pregnancy complications. A 
major risk factor for these complications is maternal obesity, suggesting 
that factors within an obese environment impair spiral artery remodelling. 
We hypothesize that palmitic acid, a saturated long-chain fatty acid 
circulating at high levels in obese women, induces an inflammatory 
response in EVTs that hinders their ability to migrate toward SMCs.
Methods: An EVT cell line (HTR8) and EVT outgrowths from first 
trimester placentas were co-cultured with human aortic SMCs or SMC 
conditioned media. Cells were treated with 125 μM palmitic acid or vehicle 
for up to 24 h. Inflammatory gene expression was assessed using PCR 
array and validated by qRT-PCR; protein levels were determined using 
western blotting and enzyme immunoassays. Statistical tests included 
t-tests (two groups) and analysis of variance (three or more groups). 
Results were considered statistically significant when P<0.05.
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Results: HTR8 EVT migration was increased 15-fold and 6-fold in the 
presence of SMCs and SMC conditioned media, respectively (P<0.05), 
without altering proliferation. Phosphorylated levels of P38 MAPK and 
ERK were increased in HTR8 EVTs upon exposure to SMC conditioned 
media. U0126 (ERK inhibitor) and SB203580 (P38 inhibitor) inhibited 
SMC-induced EVT migration 3-fold and 5-fold, respectively (P<0.05). 
Addition of palmitic acid to SMC conditioned media did not alter HTR8 
EVT viability, but robustly abrogated HTR8 EVT migration (10-fold 
decrease compared to vehicle-treated controls, P<0.05). Likewise, using 
first trimester placental explants, palmitic acid exposure was associated 
with a 30% decrease in EVT invasion through Matrigel (P<0.05). Palmitic 
acid increased expression of several inflammatory markers in HTR8 
EVTs, including CXCL8 (4-fold), IL6 (4.2-fold), END1 (2-fold), VEGFA 
(1.6-fold),and SERPINE1(15-fold, all P<0.05). Levels of SERPINE1 
secreted by HTR8 EVTs were increased 1.8-fold (P<0.05).
Conclusion: Palmitic acid induced an inflammatory response in 
trophoblasts and attenuated their migration. In future studies, we will 
investigate whether EVT migration is restored after palmitic acid exposure 
by inhibiting components of the inflammatory response.

S-135
Fetal Viral Burden and Placental Pathology with Intra-Amniotic 
Zika Virus Inoculation in Pregnant Macaques. Megan E. Murphy,1 
Lindsey N Block†,1 Cheyenne Pearson†,1 Madison Koski†,1 Gregory 
Wiepz,1 Kathleen Antony,1 Terry Morgan,2 Sydney Nguyen,1 Andrea 
Weiler,1 Mason Bliss,1 Sierra Rybarczyk,1 Thomas Friedrich,1 Leticia 
Reyes,1 Thaddeus Golos∗.1 1University of Wisconsin-Madison, 
Madison, WI, United States; 2Oregon Health and Science University, 
Portland, OR, United States.
Introduction: While severe fetal manifestations occurred during the 
2015 South American outbreak, these are not consistently observed in all 
endemic ZIKV outbreaks. In subcutaneous inoculation models, maternal 
immune responses and placental barriers modulate ZIKV access to the 
fetus. To define fetal tropism and pathogenesis, we directly inoculated the 
amniotic fluid (AF) and evaluated fetal impact and viral RNA (vRNA) 
distribution.
Methods: On gestation day (GD) 53-59, we inoculated pregnant rhesus 
macaques directly into the AF with 104 (n=2) or 106 (n=2) PFU of ZIKV-
PRVABC59 (a Puerto Rican isolate), or saline (n=2). Fetal growth and 
maternal viremia were monitored throughout pregnancy. Fetuses were 
delivered by c-section at GD155 and euthanized. Maternal and fetal 
fluids and biopsies and maternal-fetal interface (MFI) tissues including 
individual placental cotyledons were collected and evaluated for vRNA 
and histopathology.
Results: All dams had detectable viremia by 5 days post inoculation 
that was sustained for up to 75 days. Maternal spleen was slightly 
positive for ZIKV RNA in one animal, but no other maternal tissues had 
detectable vRNA. MFI tissues positive for vRNA included placental 
villi, interplacental vessels, chorionic plate, and decidua. There was 
variation in histopathology between individual cotyledons: in ZIKV-
exposed pregnancies the prevalence of infarcts was increased, and 
pathology resembling chronic histiocytic intervillositis was also noted 
in some placentas. Cotyledon tissue sections were assessed for CD163 
(pan-macrophage) and CD68 (activation marker) staining. The percent 
of activated (CD163+/CD68+) Hofbauer cells was highest in regions of 
histological villitis in ZIKV-exposed pregnancies (69.7+/-0.2%) compared 
to regions of villitis in control placentas (1.4+/-0.04%), and was also 
elevated in ZIKV pregnancies in areas not associated with villitis (16.2+/-
0.2%) over controls (0.4+/-0.02%). Nineteen fetal tissues were positive 
for vRNA among all 4 animals. Cerebrum was positive in all 4 fetuses, 
and 3 of 4 fetuses had positive cerebellum.
Conclusion: Our subcutaneous inoculations at GD45 in rhesus macaques 
have only rarely resulted in fetal CNS vRNA detection at term, whereas 
AF inoculation has resulted in more widespread fetal vRNA demonstrating 
the value of the AF model to assess viral tropism for fetal organs. This 
model importantly complements subcutaneous inoculation by showing 
viral tropism in the fetus, bypassing the complex maternal immune 
response and the MFI, and is a valuable approach for interrogating genetic 
determinants of viral tropism and pathogenesis.

S-136
The Effect of Small Extracellular Vesicles Isolated from Gestational 
Diabetic Women on Placental Function, Fetal Growth and 
Maternal Glucose Homeostasis in Mice. Laura B James-Allan†,1 
Fredrick J Roasario,1 Madi Lana,1 Kelsey Barner,1 Theresa L Powell,1 
Carlos Salomon,2 Thomas Jansson∗.1 1University of Colorado, Denver, 
CO, United States; 2The University of Queensland, Brisbane, Australia.
Introduction: Gestational diabetes mellitus (GDM) is associated with 
increased levels of circulating small extracellular vesicles (sEVs) with 
differentially expressed miRNA. We recently reported that adipose tissue 
sEVs isolated from GDM women increased the expression of genes 
associated with glycolysis and gluconeogenesis in trophoblasts. We 
hypothesize that sEVs isolated from women with GDM activate placental 
function, promote fetal growth and impair maternal glucose homeostasis 
in pregnant mice.
Methods: Plasma was collected from women with healthy and GDM 
pregnancies at 24-28 weeks gestation. Small EVs were isolated by 
differential and buoyant density centrifugation and infused into pregnant 
mice via a jugular vein catheter and mini-osmotic pump at day 13.5 of 
pregnancy. Following 4 days of infusion, mice were fasted, and a glucose 
tolerance test performed. Mice were euthanized, maternal plasma and 
tissue collected, and placentas and pups were weighed and collected. 
Adiponectin was measured in plasma by ELISA. Phosphorylation of 
components of the insulin signaling pathway determined by immunoblot 
in adipose and placental tissue and skeletal muscle after incubation with 
insulin. Phosphorylation of components of the mTOR pathway in placental 
tissue were determined by immunoblot. Significance was assessed by 
one-way ANOVA with Bonferroni post-hoc test.
Results: Placental mTOR and insulin signaling, and placental and fetal 
weights were unaffected by infusion of sEVs isolated from women with 
normal glucose tolerance and GDM women (n=11). The area under the 
blood glucose response curve was increased (n=11, p=0.018) in mice 
infused with sEVs from GDM women as compared to sEVs from normal 
pregnancies. Plasma adiponectin levels were not significantly changed 
across groups. Skeletal muscle basal and insulin stimulated Akt (Ser 473) 
phosphorylation was similar between groups.
Conclusion: Infusion of sEVs from women with GDM into pregnant 
mice did not affect placental function or fetal growth but caused more 
pronounced glucose intolerance. We speculate that sEVs, likely released 
from the placenta into the maternal circulation, influence maternal 
metabolic adaptations in both normal pregnancy and GDM.

S-137
Myostatin Increases Human Trophoblast Cell Invasion by Up-
regulating N-Cadherin via SMAD2/3-SMAD4 Signaling. Faten 
AbdelHafez Ahmed†, Christian Klausen∗, Hua Zhu∗, Peter Leung∗. 
University of British Columbia, Vancouver, BC, Canada.
Introduction: Placental insufficiency disorders, including preeclampsia, 
intrauterine growth restriction, and preterm labor, are major obstetric 
complications that can have devastating effects on both the mother and the 
fetus. These syndromes share a common phenomenon of poor placental 
trophoblast cell invasion into the uterine tissue. To date, there are no 
effective treatments for these illnesses. Myostatin is a transforming growth 
factor (TGF)-β superfamily member well-known for its important role in 
muscle growth control. Recently myostatin was shown to be secreted in the 
placenta where its role in trophoblast cell proliferation and migration was 
highlighted. However, nothing is known about its role in trophoblast cell 
invasion. My research hypothesizes that myostatin increases trophoblast 
cell invasion by upregulating N-cadherin. 
Methods: HTR8/SVneo immortalized extravillous cytotrophoblast cells 
and primary cultures of human cytotrophoblast cells were used as study 
models. Matrigel-coated transwell invasion assay was used to study the 
effects of human recombinant myostatin on trophoblast cell invasion. 
RT-qPCR and Western blot were used to measure myostatin effects 
on N-cadherin mRNA and protein levels, respectively. TGF-β type I 
receptor inhibitor (SB431542), as well as small interfering RNA targeting 
SMAD2/3/4, were used to block myostatin receptor and downstream 
signaling, respectively. Each experiment was repeated with at least 3 
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diff erent passages (HTR8/SVneo) or cultures from at least 3 diff erent 
patients. Data were analyzed either by unpaired Student T-test or one-
way ANOVA followed by Tukey’s test for multiple group comparisons.
Results: Myostatin signifi cantly increased primary and HTR8/SVneo 
trophoblast cell invasion. Moreover, myostatin up-regulated N-cadherin 
mRNA and protein levels in a time-dependent manner, with maximal 
eff ects occurring at 24-48 hours, in primary and HTR8/SVneo trophoblast 
cells. The eff ects of myostatin on N-cadherin expression were blocked 
by inhibition of the TGF-β type I receptor. Moreover, the combined 
knockdown of SMAD2/3 or common SMAD4 abolished the up-regulation 
of N-cadherin by myostatin.
Conclusion: Myostatin may increase human trophoblast cell invasion by 
up-regulating N-cadherin via SMAD2/3-SMAD4 signaling

S-138
Progressive Dynamic of Placenta Exclusive Circulating miRNAs 
During Pregnancy. Erika Chavira-Suárez,1,2 Sofi a Gitler†,2 Mariana 
Flores-Torres,2 K Celaya-Cruz†,1 Filiberto Augusto Bautista-Moreno†,2

Juan Carlos De la Cerda-Ángeles∗,3 Carlos Fabián Flores-Jasso∗,2

Felipe Vadillo-Ortega∗.2 1Universidad Nacional Autonoma De Mexico, 
Mexico City, Mexico; 2Instituto Nacional De Medicina Genomica, 
Mexico City, Mexico; 3Secretaria De Salud De La CDMX, Mexico City, 
Mexico.
Introduction: It is known that placental microRNAs (miRNAs) are 
secreted into circulation and can be used as potential biomarkers of 
physiological and pathological events during pregnancy. Experimental 
studies have reported correlations between miRNAs of placenta tissue and 
maternal plasma trying to identify which of them are circulating placenta 
exclusive. Despite eff orts made, few is known about the circulating 
miRNAs with placental origin and their timing dynamics throughout 
gestation. We hypothesized that circulating placental miRNAs described 
in literature are only a proportion of miRNAs present in the fi nal stages 
of pregnancy.
Methods: Eight healthy pregnant women’s plasma samples were obtained 
during fi rst (12 +- 3 weeks: w), second (21.1 +- 2.6 w), and third (33.4 
+- 1.7 w) trimesters and post pregnancy (1-3 months: m post-delivery). 
Nine non-pregnant women’s plasma samples were used as control. Total 
RNA in plasma was isolated for small RNAs library preparation and RNA-
sequencing by Illumina platform. Total reads data analysis was performed 
by bioinformatics software (FastQC, Cut-adapt, BWA, UNITAS). Medians 
with interquartile ranges were calculated from normalized 10 cut off  reads 
per million (rpm) at each experimental time.
Results: Bioinformatic analysis showed that 671 miRNAs were shared 
between pregnant, post pregnant and non-pregnant women, founding 
that the most abundant top 10 were presented in all groups. Exclusively, 
37 miRNAs where limited to pregnancy of which 38% (14) are a yet 
undescribed role, and 11% (4) of the rest have been previously described 
as being placenta exclusive or related: miR-1323, miR-1323-5p, miR-
516a-1-5p and miR-483-3p. Interestingly, miR-1323, miR-1323-5p, 
miR-516a-1-5p increased according to pregnancy trimester and some of 
their canonical target genes are CDH-1, PTENP1, HSP90AA1, CALR, 
DAZAP2, SMAD4.
Conclusion: Circulating miR-1323, miR-1323-5p, and miR-516a-1-5p 
placenta exclusive belong to the terminal phase of pregnancy, so it is 
necessary to decipher other miRNAs with the same origin that are in the 
early stages of pregnancy.

S-139
Maternal Inositol Supplementation During Pregnancy Impacts 
Placental Metabolic Pathways in an Obese Murine Model. Lidia 
Di Cerbo†,1,2 Ahmed R Hamed∗,2 Daniela Menichini†,1 Francesca 
Ferrari∗,1 Baha M Sibai∗,2 Fabio Facchinetti∗,1 Sean Blackwell∗,2

Monica Longo∗.2 1University of Modena and Reggio Emilia, Modena, 
Italy; 2McGovern Medical School at The University of Texas Health 
Science Center at Houston (UTHealth), Houston, TX, United States.
Introduction: We have shown that wild type (WT) mice fed a high fat 
(HF) diet develop an obese phenotype with increased gestational weight 
gain that was improved by inositol (INO) supplementation. Obesity in 

pregnancy aff ects fetal metabolic programming leading to an increased 
risk of metabolic disorders later in life. Placenta plays a role in this fetal 
abnormal development. Our hypothesis is that INO regulates placental 
metabolic pathways in a gender-specifi c manner.
Methods: Female WT at 8 weeks of age were placed on HF diet for 4 
weeks to develop an obese phenotype, then bred with WT males. On 
gestational day (GD) 1, dams were randomly allocated to receive either 
INO supplementation (HF-INO) or water as control. Three groups were 
obtained: CTR, HF and HF-INO. At term (GD 18) dams were euthanized. 
Placental biopsy from fetal side were genotyped for gender. In male (M-
PL) and female placenta (F-PL), glycogen (Gly) was measured by an 
ELISA assay, while placental proteins involved in glucose uptake (GLUT4 
and IR-β), glycogen synthesis (Akt, pAkt T-308) and ATP production (pPDH) 
were measured by Western blot. 1-way or 2-way ANOVA were used for 
statistical analysis.
Results: Gly storage was higher in M-PL and F-PL of HF group dams 
vs. CTR and was signifi cantly reduced by INO supplementation in both 
genders (Fig. 1A). Active pAktT-308 was higher in M-PL of HF group dams 
vs. CTR and was increased by INO supplementation in F-PL (Fig. 1B). No 
diff erences were seen in GLUT4, IR-β, total AkT and pPDH expression 
between groups (Table 1).
Conclusion: The time and duration of maternal obesity play a role in the 
degree of placental metabolic abnormalities predisposing to altered fetal 
programming. Maternal INO supplementation seems to have a benefi cial 
metabolic eff ect that is gender dependent.

S-140
Metformin Regulates Mitophagy in Insulin Resistance BeWo 
Trophoblast Cell Model. Haijun Gao∗. Howard University, 
Washington, DE, United States.
Introduction: Gestational diabetes mellitus (GDM) is one of the major 
pregnancy-related disorders with long-term impact on maternal and 
off spring health; however, the cause of GDM remains unclear. Recent 
studies showed excess accumulation of destroyed mitochondria in 
GDM placentas, coincident with reduced ATP production and increased 
oxidative stress. Our pilot study and others suggest that mitophagy is 
impaired in GDM placentas after treatment of metformin, glyburide 
and/or insulin. Metformin activates autophagy/mitophagy in various 
cell types in response to stresses. We hypothesized that metformin may 
impair mitochondrial mitophagy in placental trophoblast cells in response 
to insulin resistance, one of major characteristics of GDM.
Methods: In Study One, a recently developed insulin resistance (IR) 
trophoblast cell model was employed to investigated the eff ect of insulin 
resistance on mitophagy. Human trophoblast cell line, BeWo, was cultured 
in F-12K medium supplemented without (control) or with high glucose 
(25mM) and high insulin (0.1µM) (IR medium) for 72 hrs. The protein 
abundance of LC3B and SQSTM1, mRNA levels of PINK1/PARKIN, 
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BNIP3/BNIP3L and MFN2 were investigated. The end-point level of 
mitophagy was measured by Celigo Imaging Cytometry after staining 
with MitoTracker Red and LysoTracker Green. In Study Two, BeWo cells 
were cultured in IR medium for 72 hours, then treated with metformin at 
doses of 50, 5, 0.5, 0.05, 0.005, 0 mM, respectively, for 24 hours (n=4). 
Cell death rate was determined by Celigo Imaging Cytometry. mRNA 
levels and protein abundance of mitophagic genes above were determined 
by Western blotting and q-PCR, normalized by ACTB protein and 18S 
mRNA levels, respectively, and compared between treatments and control 
by one-way ANOVA.
Results: Main findings include: 1) In Study One, the increased mitophagy 
was evidenced by increased abundance of LC3II (1.3-fold), reduced 
SQSTM1 (1.3-fold), increased mRNA levels of BNIP3 (1.47-fold) and 
PARKIN (2.59-fold) and increased ratio of area with cells stained with 
LysoTracker and MitoTracker (26.9-fold) in cells cultured in IR medium 
compared to control; 2) In Study Two, the cell death rate was increased 
(P<0.01) by 1.56-fold at dose of 50mM metformin, but reduced (P<0.01) 
by 1.55-fold at dose of 5mM, compared to control, and was unaltered 
by other doses; 3) mRNA levels of PINK were increased by 1.64-fold 
(P=0.001) at dose of 50mM but reduced (P=0.0006) by 1.70-fold at dose 
of 5 mM; mRNA levels of BNIP3 were reduced by 2.13-fold (P<0.0001) 
at dose of 50mM but increased (P=0.02) by 1.20-fold at dose of 5 mM, 
and similar changes occurred to BNIP3L; mRNA levels of MFN2 were 
reduced (P<0.05) by 1.32- and 1.38-fold at doses of 5 and 50mM, 
respectively.
Conclusion: These results indicate that insulin resistance increases 
mitophagy in BeWo cell line by upregulated BNIP3 mediated pathway 
and under insulin resistance, metformin regulates trophoblast mitophagy 
in a dose-dependent manner and by targeting different genes.

S-141
Endothelial Podocalyxin: A Novel Marker of Widespread Vascular 
Alterations in Placentas Affected by Decidual Vasculopathy. Lauren 
B Skvarca†,1 W Tony Parks,2 Carlos Castro,3,4 Jeffrey L Fine,1 Robin E 
Gandley,3,4 Janet M Catov,3,4 Carl A Hubel∗.3,4 1UPMC, Pittsburgh, PA, 
United States; 2Univ. Toronto, Toronto, ON, Canada; 3Magee-Womens 
Research Institute, Pittsburgh, PA, United States; 4Univ. Pittsburgh, 
Pittsburgh, PA, United States.
Introduction: Decidual vasculopathy (DV) is thought to reflect impaired 
maternal vascular adaptation during placental development and is 
associated with preeclampsia. Data characterizing DV histology and 
immunohistochemistry (IHC) have focused on affected vessels, while 
adjacent normal-appearing (remodeled) decidual vessels are largely 
ignored. Here, we utilize IHC to examine whether placentas affected 
by DV show evidence of more widespread vascular impairments. We 
previously demonstrated that decidual vessels affected by DV show 
increased IHC expression of endothelial podocalyxin (PODXL), a 
glycoprotein with anti-adhesive properties, compared to remodeled 
decidual vessels. We hypothesized that normal-appearing decidual vessels 
from placentas containing DV would also show increased PODXL staining 
compared to normal-appearing decidual vessels from placentas negative 
for DV. We used digital pathology to evaluate PODXL as a possible 
marker of vascular alterations not otherwise evident by routine histology.
Methods: We utilized a cohort of women who previously experienced 
either normotensive pregnancy or preeclampsia who consented to 
retrospective placental tissue analysis (n=70). 15 placentas contained 
DV, and we chose 15 placentas without evidence of DV for comparison 
(controls). We used de-identified, formalin-fixed paraffin-embedded tissue 
from the membrane roll to maximize the number of decidual vascular 
segments present for evaluation. We performed IHC staining with anti-
PODXL antibody followed by whole slide scanning. Regions of interest 
(ROIs) were drawn encircling remodeled vascular segments (ImageScope 
software). We used the ImageScope Positive Pixel Count algorithm to 
quantify PODXL signal per ROI length and averaged for all segments, 
yielding one vascular PODXL value per membrane roll. We compared 
PODXL signal between groups (DV and control) by Student’s T test.
Results: Pregnancy was complicated by preeclampsia in 7 placentas 
from the control group and 3 placentas from the DV group. Average 
gestational age at delivery did not differ significantly between control and 

DV groups (mean±SD: 37±3 vs. 38±4 weeks). We analyzed PODXL in 
23±11 remodeled vascular segments per patient in the control vs. 26±15 
in the DV group (not significant). Compared to remodeled segments in the 
control group, remodeled segments in the DV group showed significantly 
increased vascular PODXL staining (p<0.05, mean 9.6 versus 14.6 pixels 
per micrometer).
Conclusion: Our preliminary findings suggest that PODXL warrants 
further investigation as a novel marker of early and/or subtle vascular 
alterations in the placenta not evident by routine histology.

S-142
Maternal Obesity Does not Exacerbate the Effects of LPS Injection 
on Pregnancy Outcomes in Mice. Natasha Virginkar†,1 Alexander G. 
Beristain,2 Julian K. Christians∗.1 1Simon Fraser University, Burnaby, 
BC, Canada; 2University of British Columbia, Vancouver, BC, Canada.
Introduction: Obesity doubles the risk of some pregnancy complications. 
One hypothesis is that obesity is associated with chronic inflammation, 
which influences the function of uterine immune cells, thereby impairing 
normal placental development and increasing the risk of adverse outcomes. 
Using an obesogenic high-fat diet (HFD) mouse model, we recently 
found that HFD exposure affected populations of uterine natural killer 
cells (uNK) and increased overall uNK activity. We hypothesized that 
these immunological changes caused by a HFD could exacerbate the 
inflammatory effects of infection. We therefore predicted that HFD and 
injection with lipopolysaccharide (LPS) would have synergistic effects 
on fetal growth.
Methods: Females were placed on a HFD (45% kcal fat), or a nutrient-
matched low-fat diet (10% kcal fat), for 13 weeks and then paired with 
a male overnight; the day following pairing was considered day 0. On 
day 7 of pregnancy, females were given a subcutaneous injection of 2 
µg LPS (Salmonella enterica) or a control injection with saline. Females 
were collected on day 14, and fetal and placental weights were measured.
Results: At the time of mating, HFD females (N = 46) were heavier 
than LFD (N = 23) females (25.4 g vs. 22.7 g; P < 0.0001). HFD females 
required fewer pairings with males to become pregnant than did LFD 
females (3.6 vs 6.6; P = 0.02, Wilcoxon test). Treatment with LPS 
increased the odds that a female thought to be pregnant at injection had no 
conceptuses at day 14 (22 out of 36 LPS-injected females vs. 13 out of 33 
control-injected females; P = 0.04), suggesting that injection with LPS was 
more likely to induce complete abortion than the control injection. There 
was no effect of diet, and no interaction between diet and LPS injection, 
on the odds of having no conceptuses at day 14 (P > 0.4 in both cases). 
Diet and LPS injection had no effect on the number of viable fetuses, and 
there was no interaction between these two factors (P > 0.3 in all cases). 
Diet and LPS injection had no effect on fetal or placental weight (P > 0.4 
in all cases), but for fetal weight there was a marginally non-significant 
interaction between diet and LPS (P = 0.07), whereby LPS reduced fetal 
weight in HFD mothers but increased it in LFD mothers.
Conclusion: Although LPS increased the odds of abortion, there was no 
evidence that a HFD exacerbated the effects of LPS.

S-143
VEGFA and FGF2 Alter Protein Phosphorylation Profiles in 
Human Fetoplacental Endothelial Cells. Chi Zhou†,1 Xin-wen 
Chang†,2 Jing Zheng∗.1 1University of Wisconsin-Madison, Madison, 
WI, United States; 2Tonji University Hospital, Shanghai, China.
Introduction: Maintaining normal fetoplacental endothelial functions is 
critical to the success of the pregnancy as it is required to support the rapidly 
growing fetus. Disruption of fetoplacental endothelial functions may lead 
to pregnancy complications such as preeclampsia. Vascular endothelial 
growth factor-A (VEGFA) and fibroblast growth factor-2 (FGF2) regulate 
endothelial functions primarily via inducing phosphorylation of their 
receptors and downstream proteins. Thereby, determining the VEGFA- and 
FGF2-induced protein phosphorylation profile changes in fetoplacental 
endothelial cells will advance our understanding of signaling mechanisms 
regulating fetoplacental endothelial functions.
Methods: Human umbilical cord vein endothelial cells (HUVECs) 
isolated from healthy pregnant women at term and cultured till passages 
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4-5. After serum starvation, cells were treated with 10 ng/ml VEGFA, 
FGF2, or ECM-b (control) for 10 min. Cell lysates were prepared using 
a lysis buffer containing protein phosphatase inhibitors, followed by 
chemical cleavage. After determination of protein concentrations, the cell 
lysates were subjected to antibody-based protein phosphorylation array 
analysis (Kinexus Bioinformatics). Western blotting was used to confirm 
phosphorylation of proteins of interest.
Results: Compared with the control, 10 min of VEGFA treatment 
elevated (≥ 2 fold) the phosphorylation of 48 proteins including many 
proteins that are important to endothelial functions (e.g., STAT2, AKT1, 
and ERK1/2), and suppressed (≥ 2 fold) phosphorylation of 88 proteins 
including many proteins in the VEGFA signaling pathway (e.g., MEK1, 
VEGFR1, and VEGFR2). FGF2 increased phosphorylation of 18 proteins 
including STAT4 and Src, while it decreased phosphorylation of 19 
proteins including RSK1 and SIK3. VEGFA-induced AKT1 and ERK1/2 
phosphorylation was confirmed by Western blotting.
Conclusion: This is the first report of the VEGFA- and FGF2-induced 
protein phosphorylation profile changes in HUVECs. These data indicate 
that VEGFA and FGF2 rapidly and dramatically alter the signaling 
cascades in fetal endothelial cells, which is much more complicated 
than we expected before. More importantly, these signaling molecules 
could be potential therapeutic targets for VEGFA- and FGF2-regulation 
associated endothelial dysfunction in pregnancy complications such as 
preeclampsia. NIH PO1 HD38843 (JZ).

S-144
Upregulation of METTL3, m6A, HnRNPC1/C2 Expression in 
Placental Trophoblasts in Preeclampsia. Yang Gu, John Morgan, 
David F. Lewis, Yuping Wang∗. LSUHSC-S, Shreveport, LA, United 
States.
Introduction: N6-methyladenosine modification in DNA (m6dA) 
and mRNA (m6A) has been defined as an important epigenetic and 
epitranscriptomic marker in eukaryotes. The methylation of adenosine is 
directed by m6A methyltransferase complex METTL3. m6A methylation 
of RNA and altered hnRNPC1/C2 (a reader of m6A) expression 
are correlated with a number of phenotypic changes in a variety of 
physiological and pathological processes. Placental trophoblast (TC) 
dysfunction plays important roles in the development of preeclampsia 
(PE). However, TC expression of METTL3, m6A, and hnRNPC1/C2 
have not been reported in normal and PE pregnancies. The objective 
of the study is to test our hypothesis that aberrant METTL3, m6A, and 
hnRNPC1/C2 expression is present in placental TCs in PE.
Methods: Expression of METTL3, m6A, and hnRNPC1/C2 were 
examined by immunostaining of villous tissue sections from normal and 
PE pregnancies. Expression of FTO, a demethylase (m6A eraser), was also 
examined. To test if upregulation of hnRNPC1/C2 expression is relevant to 
increased METTL3 and m6A expression in PE TCs, TCs were transfected 
with METTL3 siRNA and then METTL3 and hnRNPC1/C2 expression 
were determined by Western blot. Data are expressed as mean ± SE and 
analyzed by student t-test or paired t-test. A probability level <0.05 was 
set as statistically significant.
Results: We found: 1) Placental TCs express METTL3, m6A, FTO, and 
hnRNPC1/C2; 2) Expression of METTL3, m6A, and hnRNPC1/C2, 
but not FTO, were markedly increased in PE placentas (n=6) compared 
to normal placentas (n=6); 3) Relative METTL3 and hnRNPC1/C2 
expression were significantly increased in PE TCs (n=7) vs. normal 
TCs (n=7) (METTL3: 0.78±0.09 vs. 0.53±0.05, p<0.05; hnRNPC1/C2: 
0.77±0.12 vs. 0.08±0.02, p<0.01); and 4) hnRNPC1/C2 expression was 
significantly downregulated in TCs transfected with METTL3 siRNA 
(n=4), p<0.05.
Conclusion: Increased METTL3, m6A, and hnRNPC1/C2 expression 
were found in PE placental TCs, which indicates that altered RNA 
methylation process occurs in placental TCs in PE. Since hnRNPC1/C2 
regulates 1,25-dihydroxyvitamin D binding to vitamin D response element 
(VDRE), our results suggest that altered m6A modification may contribute 
to aberrant vitamin D response in placental TCs in PE.

S-145
Characterization of a New Mouse Model of Fetal Growth 
Restriction and Placental Dysfunction: The Moderately Aged 
Pregnant Mouse. Stacey M Lee†, Sian Rowe†, Mark R Dilworth∗, 
Alexander E P Heazell∗, Lynda K Harris∗. The University of 
Manchester, Manchester, United Kingdom.
Introduction: We have previously shown that a mouse model of 
advanced maternal age (AMA; 38-42 weeks) exhibits severe placental 
dysfunction, fetal growth restriction (FGR) and high rates of stillbirth, 
akin to women of AMA[1]. Whilst useful for understanding the underlying 
pathophysiology of placental disease, this model may not be optimal for 
testing the efficacy of new therapies due to the severity of the phenotype. 
We therefore developed a moderately aged mouse (MAM; 28-32 weeks) 
model of pregnancy and characterized the placental phenotype and fetal 
outcomes. We hypothesized that MAMs would exhibit an intermediate 
phenotype of FGR, which was less severe than that observed in AMA mice.
Methods: Female C57BL/6J were mated at either 8-16 weeks (young 
controls), 28-32 weeks (MAM) or 38-42 weeks (AMA), with 12-24 week 
old male C57BL/6J mice. Mice were sacrificed at embryonic day 17.5, 
and maternal, fetal and placental tissues harvested. FGR was defined as 
a fetal weight below the 5th percentile of young control fetal weights. 
Hematoxylin and eosin staining was performed to assess the relative area 
of the placental compartments. Placental expression of two senescence 
markers, lamin B1 and H2AX, was assessed by immunohistochemistry; 
staining intensity was quantified using HistoQuest software.
Results: MAMs exhibited a reduction in fetal weight compared to young 
mice (median 0.82g vs 0.86g; P=0.04), which was less severe than in 
AMA mice (median 0.71g; P=<0.0001). In contrast to AMA mice, MAMs 
did not have reduced litter sizes or more frequent resorptions when 
compared to controls. MAM placental weights were increased (median 
0.09g vs 0.082g; P=0.001), but to a lesser extent than AMA placentas 
(median 0.10g; P=0.0001). Fetal:placental weight ratio was reduced in 
the MAM compared to controls (median 8.66 vs 10.53; P=0.004) and 
further decreased in AMA mice (median 7.39; P=<0.0001). There was no 
difference in the relative area of the junctional and labyrinth zones in MAM 
or AMA placentas compared to young controls. Both MAM and AMA 
placentas exhibited reduced expression of lamin B1 compared to control 
placentas (medians 16.85% and 11.55% vs 76.20% immunopositive 
nuclei; P=<0.0001), indicative of senescence. H2AX expression was 
significantly increased in AMA mice, but not MAM, compared to 
controls (medians 69.20% and 46.75% vs 28.70% immunopositive 
nuclei; P=0.0053).
Conclusion: Compared to young controls and AMA mice, MAMs exhibit 
an intermediate FGR phenotype with normal litter sizes, constitutively 
small fetuses and enlarged placentas, representing an alternative model 
for testing novel therapeutics to rescue placental dysfunction and FGR. 
MAMs may also prove useful for investigating whether senescence is a 
cause or consequence of placental dysfunction.
[1] Lean et al. (2017) Scientific Reports 7, 9575.

S-146
Multimodal Imaging Approach to Evaluate Glucose Kinetics in 
the Fetal-Placental Unit Across Pregnancy: A Pilot Study. Adam M 
Wright,1 Matthias C Schabel,2 Jessica E Gaffney,1 Samantha P Rettke,1 
Antonio E Frias,2 Victoria HJ Roberts∗.1 1ONPRC, Beaverton, OR, 
United States; 2OHSU, Portland, OR, United States.
Introduction: Glucose is the main energy substrate utilized by the fetal-
placental unit (FPU), yet glucose kinetics across pregnancy are poorly 
understood. Positron emission tomography (PET) has the capability to 
dynamically measure glucose transport in vivo using the radiotracer 
2-[18F] fluoro-2-deoxy-d-glucose (FDG). The complex nature of the 
FPU requires a deep exploration into modeling techniques. Implementing 
FDG-PET in combination with dynamic contract-enhanced magnetic 
resonance imaging (DCE-MRI) in a translational animal model has 
allowed us to examine placental glucose uptake and maternal-fetal transfer 
across pregnancy.
Methods: MRI and PET/CT were performed on gestational days (G) 51, 
81, 130, and 152 in one rhesus macaque (term is G168). The animal was 
situated in a cradle to maintain positioning between imaging modalities, 
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facilitating data co-registration. DCE-MRI was obtained using a 3D 
spoiled gradient echo during and dynamic PET data was acquired for 
15-min. PET data were reconstructed using an iterative filtered back 
projection with signal corrections. Regions of interest (ROI) were drawn 
on MRI and PET/CT images, analysis was completed with in-house 
software written in MATLAB.
Results: Local maxima closely correspond between DCE-MRI and 
PET (Fig. 1a,b), providing empirical evidence that DCE-MRI may be 
leveraged to quantify placental blood flow and applied to PET data 
modeling. Relative radioactivity within the placenta and fetal brain display 
varying dynamic FDG activity between gestational time points (Fig. 1c), 
suggesting a change in glucose utilization across pregnancy. Figure 1: 
(a) Relative enhancement of DCE-MRI at 50 sec. (b) Radioactivity of 
PET measurement at 60 sec. Placenta (green outline) and local maxima 
(blue circles). (c) Relative radioactivity (1/mL) quantified as radioactive 
concentration (Bq/mL)/total injected dose (Bq). Curves are derived 
from the mean relative radioactivity within the ROIs. Average maternal 
brain activity (4 scans) and fetal brain radioactivity (G130 and G152) 
was quantified.
Conclusion: Quantification of glucose uptake in the multiple 
compartments of the FPU is part of our ongoing analysis to develop a 
kinetic modeling framework using a multimodal model approach with 
DCE-MRI and FDG-PET. These studies have advanced our in vivo 
imaging capabilities and may allow, for the first time in a primate model, 
comprehensive measurement of glucose handling across pregnancy.

S-147
Single Cell Transcriptomic Analysis Elucidates the Course 
of Murine Trophoblast Stem Cell Differentiation. Dafina M 
Angelova†,1 Wendi Bacon,2 Russell S Hamilton,1 Malwina Prater,1 
Myriam Hemberger,3 D Stephen Charnock-Jones∗.1 1University of 
Cambridge, Cambridge, United Kingdom; 2EMBL-EBI, Hinxton, 
United Kingdom; 3University of Calgary, Calgary, AB, Canada.
Introduction: Murine trophoblast stem (TS) cells are an important 
in-vitro model for the study of self-renewal and differentiation in the 
trophoblast compartment. The pathways that drive the establishment 
of trophoblast lineages are not fully understood. We hypothesized 
that TS cell differentiation is characterised by transition states defined 
by transcriptomic changes. We utilised high throughput single cell 
transcriptome sequencing to identify and characterise these changing 
cell populations.
Methods: Differentiation of murine TS cells was induced by i) the 
withdrawal of conditioned medium and FGF4 or ii) inhibition of the MEK 
signalling pathway using the selective inhibitor PD0325901. Cells were 
harvested before treatment (T0) and at 1, 4, 24, 36 and 48h time points 
(n=3-4 at each time point). Drop-Seq was used for transcript capture and 

barcoding and to generate cDNA libraries from individual cells which 
were sequenced. Libraries were de-multiplexed and transcripts were 
aligned to the mouse genome. Normalisation, batch correction and cluster 
analysis were performed using Seurat v3. Clusters were visualised using 
the UMAP algorithm.
Results: 236,048 total cells were processed and a median of 670 genes 
per cell and 2,437 transcripts per cell detected. Cluster analysis indicated 
that the two methods of TS cell differentiation resulted in distinct cell 
populations over time with differences from T0 being more pronounced 
in the later time points. Inhibiting MEK resulted in accelerated TS cell 
differentiation, as expected. Neighbouring but not overlapping clusters at 
48h for the two differentiation methods indicated TS cells reached similar 
but still identifiably different end-states.
Conclusion: The pathways implicated in TS cell maintenance and 
differentiation are key to understanding the development of the placenta. 
MEK inhibition and conditioned medium/FGF4 withdrawal both lead to 
differentiation with identifiable intermediate transcriptional states. Cells 
treated with the MEK inhibitor are still exposed to TGF-β components 
contained in the conditioned medium. Therefore, the different trajectories 
and endpoints reveal the pathways activated by TGF-β vs MAPK 
signalling.

S-148
Placental Expression of Nutrient Transporters are Increased and 
Correlated with Birth Weight in Pregnancies Complicated by Type 
2 Diabetes. Marisol Castillo-Castrejon†, Kyohei Yamaguchi, Rachel L 
Rodel, Nicole Hirsch, Kristy Heiss, Thomas Jansson, Lynn A Barbour, 
Theresa L Powell. University of Colorado Denver, Denver, CO, United 
States.
Introduction: Placental nutrient transport determines fetal nutrient 
availability, which in turn has a major impact on fetal growth. Fetal 
overgrowth in gestational diabetes and maternal obesity is associated 
with increased placental nutrient transporter expression and activity. 
Infants born to women with T2DM are at risk of being born large for 
gestational age due to excess fetal fat accretion, and have an increased 
risk of obesity and metabolic disease in adult life. However, little is 
known about the placental transport capacity in these pregnancies. We 
hypothesized that pregnancies complicated by T2DM are associated with 
increased expression of nutrient transporters in the syncytiotrophoblast 
plasma membranes and transporter expression is positively correlated 
with birth weight.
Methods: We collected placentas from BMI-matched normoglycemic 
controls (NGT, n=9) and T2DM (n=9) women. Syncytiotrophoblast 
microvillous (MVM) and basal (BM) plasma membranes were isolated and 
expression of glucose (glucose transporter 1, GLUT1) and fatty acid (fatty 
acid transporter 2, 4 and 6; FATP2, FATP4, FATP6) were determined by 
Western Blot. In addition, we measured adiposity in a subset of newborns 
in the T2DM group (n=5) by air displacement plethysmography (PeaPod).
Results: GLUT1 expression was increased in BM (+47%, p=0.003) in 
T2DM. FATP6 expression was increased in MVM (+53%, p=0.06) and 
BM (+42%, p=0.07) of T2DM placentas when compared to placentas 
of normoglycemic mothers. Expression of FATP6 in MVM (p=0.03, 
R2=0.40) and expression of FATP2 in BM were positively correlated 
with birth weight in T2DM pregnancies (p=0.005, R2=0.62). Preliminary 
data suggests that expression of BM FATP2 (ptrend=0.1, R2=0.24) and 
GLUT1 (ptrend=0.1, R2=0.27) are correlated with newborn percent fat.
Conclusion: Maternal glucose and lipid metabolism are altered in 
pregnancies complicated by T2DM and increased maternal glucose and 
lipid levels may promote nutrient flux across the placenta. Our results are 
consistent with an increased placental capacity to transfer glucose and 
lipids in T2DM, potentially increasing transplacental glucose and lipid 
transfer. Enhanced nutrient delivery to the fetus may be stored as fat and 
is likely to contribute to increased birth weight and newborn adiposity.
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S-149
Sphingosine 1-Phosphate as a Mediator of Tumour Necrosis 
Factor-α (TNF-α) Signaling in Syncytialization. Yuliya Fakhr†, 
Saba Saadat†, Kirsten Webster†, Denise G Hemmings∗. University of 
Alberta, Edmonton, AB, Canada.
Introduction: Preeclampsia (PE) is a multisystem pregnancy disorder in 
which syncytialization is disrupted. One factor hindering syncytialization 
and increasing trophoblast (TB) apoptosis is tumour necrosis factor-α 
(TNF-α). In endothelial cells, TNF-α mediates its apoptotic effects through 
a bioactive sphingolipid, sphingosine 1-phosphate (S1P). Like TNF-α, S1P 
treatment induces TB apoptosis and inhibits syncytialization. However, it 
is unknown if S1P mediates TNF-α effects in the placenta. Since TNF-α 
blockers are controversial during pregnancy; we investigate SK1, the S1P 
synthesizing enzyme, as a downstream target to improve syncytialization 
in PE. Hypothesis: Elevated levels of TNF-α will decrease syncytialization 
by increasing SK1 expression in term placental chorionic explants and 
primary human trophoblasts.
Methods: Explants were treated with 0-10 ng/mL of TNF-α and 0-1 μM 
PF-543 (SK1 antagonist) up to 48 hrs. Syncytialization was assessed 
using E-cadherin and DAPI immunofluorescence (IF) staining (n=2-3). 
SK1 mRNA expression in explants (n=3) was quantified after treatment 
for up to 48 hours. Primary trophoblasts isolated from term placentas 
were cultured with 0-20 ng/mL of TNF-α and 0-1 μM PF-543 for 24 hrs 
and effects on syncytialization (hCG ELISA; n=3), cell viability (LDH 
release assay; n=3), and SK1 expression (IF; n=5 and qRT-PCR; n=4) 
were measured. Results were analyzed using One-Way ANOVA.
Results: IF demonstrates that TNF-α decreases syncytium formation 
in chorionic explants at 0.1,1, and 10ng/mL TNF-α after 24-48 hrs, 
with the greatest effect at 10ng/mL TNF-α after 48 hrs of treatment. 
Preliminary data suggests that 1ng/mL TNF-α or 1μM PF-543 decreases 
syncytialization by 52.7± 2.7% and 52.1± 14.6% respectively after 48 hrs. 
Combing both treatments leads to a 51.4±26.4% decrease. No significant 
change in SK1 expression was observed (p=0.53). In primary TBs, TNF-α 
significantly decreased hCG levels at 1, 10, and 20 ng/mL (p<0.01) at 
24 hrs without changing LDH levels. Moreover, there was no change in 
SK1 mRNA (p=0.66) or protein expression (p=0.64) in primary TBs in 
response to TNF-α.
Conclusion: TNF-α decreases syncytialization in both chorionic explants 
and primary trophoblasts without affecting trophoblast viability or SK1 
mRNA expression. Preliminary data suggests that TNF-α and PF-543 
affect syncytialization without synergistic effects upon their combination. 
More experiments are needed to confirm the role of SK1 and S1P in 
TNF-α signaling.

S-150
TEAD4-CDX2Axis and GATA3Regulates Trophoblast Lineage 
Transition From Human Embryonic Stem Cell Through 
Independent and Parallel Pathways. Lishi Ma, Lu Xiao, Yongli 
Shan, Yanxing Wei. Nanfang Hospital, Guangzhou, China.
Introduction: Transcriptional factors including TEAD4, CDX2 and 
GATA3 are mostly accepted as essential to form functional placenta in 
mice. However, their roles in humans have not been well elucidated, 
which are possibly different based on their behavior in limited previous 
studies using human model. Moreover, the indispensability of TEAD4 is 
also questioned in mice recently.
Methods: To explore the roles of TEAD4, CDX2 and GATA3 in humans, 
we used the trophoblast differentiation model from BAP (BMP4, A83-01 
and PD173074)-treated human embryonic stem cells (hESCs). Multiple 
gain-and-loss-of-function experiments using CRISPR/Cas9 technology 
were performed. The differentiation ability towards trophoblast lineage 
after BAP treatment, including specific genes expressions and secretion, 
were compared between gene knockout/overexpressed hESCs and the 
wild type H1 cells.
Results: The hESCs with deletion of TEAD4 maintained in pluripotency. 
But after BAP treatment, they underwent attenuated differentiation 
towards trophoblast lineage, which could be rescued by overexpressing 
TEAD4, CDX2 or GATA3 separately. Knockout of CDX2, but not 
GATA3, also resulted in impaired trophoblast differentiation of BAP-

treated hESCs. Moreover, GATA3-overexpressed hESCs but not CDX2-
overexpressed hESCs underwent spontaneous meso-endoderm and 
trophoblast differentiation in absence of BAP treatment.
Conclusion: TEAD4 appears to be indispensable for BMP4-mediated 
trophoblast differentiation of human embryonic stem cells. It could be 
implicated that TEAD4 is among the leading transcription factors in early 
trophoblast development.

S-151
Prolonged Exposure to Dietary-Fatty Acids Alters BeWo 
Trophoblast Mitochondrial Function and Fatty Acid Desaturation. 
Zachary Easton†,1 Ousseynou Sarr,1 Timothy Regnault∗.1,2 1Western 
University, London, ON, Canada; 2Children’s Health Research 
Institute, London, ON, Canada.
Introduction: Maternal obesity has been well linked with impairments in 
term placental mitochondrial respiratory function as well as alterations in 
placental lipid handling with specific increases in the expression of fatty 
acid (FA) desaturase enzymes (SCD-1, FASD1, FASD2). Recent non-
human primate studies, however, have highlighted that maternal dietary 
FA intake independent of maternal body composition is an important 
mediator of placental metabolic function. The objective of this research 
project was to examine placental mitochondrial respiratory function in 
conjunction with markers of FA desaturase enzyme activity in response 
to chronic dietary FA exposure. It was postulated that prolonged dietary 
saturated FA exposure would impair BeWo respiratory activity and 
increase FA desaturase enzyme activity.
Methods: BeWo trophoblast cells were cultured in F12K media 
supplemented with 100 µM PA, OA or a 1:1 combination of PA+OA 
(P/O) conjugated 2:1 to Bovine Serum Albumin (BSA, 0.3%). Cells 
treated with BSA-alone (0.3%) were utilized as controls. At 72H cellular 
respiratory activity was determined via the Seahorse XF Mito Stress Test. 
Additionally, cells were collected by scraping at 72H and total cellular 
lipids were isolated using chloroform-methanol extraction and analyzed 
using gas chromatography coupled with flame ionization detection 
(CG-FID). Specific lipid species were identified through comparison 
of retention times with commercially prepared standards. The activity 
of fatty acid desaturation enzymes was then estimated by calculating 
desaturation indices which reflect the ratio between the enzyme end-
product and substrate. A randomized block design ANOVA was utilized 
for statistical analyses.
Results: PA and P/O treatment increased basal and maximal respiratory 
activity. PA treatment increased the C16:1n7/C16:0 ratio—a proxy 
measure of SCD-1 activity—while OA and P/O treatment decreased the 
C16:1n7/C16:0 ratio. OA and P/O treatment was also associated with 
an increased C18:3n6/C18:2n6 index (proxy measurement of FADS2 
activity). There was no significant difference in the C20:4n6/C20:3n6 
ratio (proxy measurement of FADS1 activity) with dietary-FA treatment.
Conclusion: PA-mediated increases in respiratory activity may represent 
a transitional state in BeWo trophoblast mitochondrial impairment similar 
to previous observations in the development of non-alcoholic fatty liver 
mitochondrial failure. More importantly, while PA both independently and 
in combination with OA altered BeWo respiratory function, there were 
vast differences in the underlying lipid metabolism in these treatments. 
This suggests that placental lipid handling and FA desaturation can be 
modulated by dietary fat composition further highlighting the role of 
maternal diet in placental metabolic function.

S-152
Zika Virus Infection Promotes Cell Death and Syncytia 
Remodeling in Human ex vivo Perfused Cotyledons. Diana L. 
Villazana-Kretzer,1 Jenny Go,2 Jennifer R Damicis,1 Dornisch M 
Elisabeth,1 Pete Napolitano,2 Michael Gale, Jr,2 Nicholas Ieronimakis∗.1 
1Madigan Army Medical Center, Tacoma, WA, United States; 
2University of Washington Medical Center, Seattle, WA, United States.
Introduction: Zika virus fetal infection and injury is contingent on 
its transmission through the placenta. The mechanisms of Zika virus 
transmission through the human placenta remain to be characterized. 
Utilizing a human placenta perfusion model , we sought to examine 
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the effects of Zika virus exposure in the intervillous space of intact and 
functional cotyledons To gain a better understanding of viral particle vs. 
infection related responses we compared exposure to live and inactivated 
Zika (iZika) virus.
Methods: Live or iZika (n=10 placentas each) was infused into the 
intervillous space of human cotyledons for 4 hours, followed by an 
additional 24 perfusion of media. Control cotyledons from the same 
placentas were perfused in parallel. Biopsies were examined by 
histopathological and molecular analyses at 28 hours of total perfusion.
Results: With live Zika virus exposure, infection was observed (NS1+ 
cells) and validated by the detection of viral RNA. NS1 staining was not 
observed with iZika. Staining for cell death revealed a significant increase 
of TUNEL+ nuclei with live Zika. There was no difference in TUNEL 
staining between iZika exposed and control cotyledons. With live Zika 
there was also a significant increase in syncytia remodeling. Remodeling 
was also observed with iZika, but this increase was not statistically 
different as compared to control cotyledons. 
Conclusion: Infection of placental cells with live Zika exposure through 
the maternal space results in cell death and syncytia remodeling. The 
observed pathologies resulted from infection but not exposure to viral 
particles alone, as indicated by the responses to iZika. It is possible that 
viral infection initiates cell death and remodeling that degrade the placenta 
barrier and enable viral transmission to the fetus. In addition, infected 
placental cells may also transmit Zika virus into the fetal circulation. 
Further examination is warranted to understand the consequences of the 
observed pathology and the signaling that may compromise the human 
placental barrier.

S-153
Sex-specific Placental Gene Expression Changes in Response to 
In Utero Stress. Jessica O’Callaghan†, Vicki Clifton∗, Peter Prentis∗, 
Zarqa Saif∗, Elise Pelzer∗. QUT, Brisbane, Australia.
Introduction: Normal placental development is necessary to establish a 
suitable environment to support growth for the infant during gestation. 
Inadequate placental function is therefore associated with complications 
including in utero fetal growth restriction that can lead to a small for 
gestational age fetus (birthweight < 10th centile at term). Placental-
specific gene expression changes in pregnancies resulting in an SGA fetus 
compared to appropriate for gestational age (AGA) infants are relatively 
uncharacterised in both male and female infants.
Methods: RNA was extracted from human placental samples (n = 12), 
sequenced and raw input reads were then used in a bioinformatics pipeline 
that included differential gene expression and weighted coexpression 
networks. The transcripts with a significant relationship to fetal size were 
then used for multiple linear regression modelling to determine the effect 
of expression on fetal size. The sample expression values were used to 
infer functional relationships between clinical groups (fetal sex, in utero 
stress and size).
Results: The analysis revealed distinctive differential expression of genes 
based on fetal sex and in utero stress. Statistical values were derived 
from multiple linear regression modelling using expression of transcripts 
and clinical traits. In placental samples collected from pregnancies that 
produced SGA females there is an upregulation of genes related to 
angiogenesis (i.e. TF, P-value = 0.03) whilst in the placenta of SGA males 
there is upregulation of genes related to apoptosis (i.e. DAPK1, P-value = 
0.04). There is also an inverse relationship in expression levels of stress 
response genes when comparing placentas from women carrying a male 
or a female fetus. There is higher expression of CRIP2 (P-value = 0.04), 
a gene involved in apoptosis, in the placenta of SGA males compared to 
SGA females, and lower expression of MKI67 (P-value = 0.01), a gene 
involved in proliferation. The specific in utero stress also elicits a distinct 
expression signature in the placenta of mothers which have asthma. In 
these pregnancies that yielded a female SGA infant, there is a higher 
placental expression of PSG2 (P-value = 0.04) and ANXA4 (P-value = 
0.04) compared to an unknown stress. Placental gene expression in AGA 
males and females also displayed divergent expression in multiple genes 
including RAC1 (P-value = 0.01) and PSG5 (P-value = 0.02).
Conclusion: Disrupted placental function has been implicated in the onset 
of fetal growth restriction, however, the sex-specific role of the proteins 

encoded by the transcripts identified in this study have not been reported. 
Placental function is sex-specific and understanding the male or female 
placental response to in utero stress can contribute to characterising the 
genes responsible for reduction of fetal growth.

S-154
Periconceptional Associations Between Maternal Dietary Patterns 
and First-trimester Placental Development. Igna F Reijnders†, 
Annemarie GMGJ Mulders∗, Kajal SC Mohabier†, M (Wendy) PH 
Koster∗, Sten P Willemsen∗, Anton HJ Koning∗, Eric AP Steegers∗, 
Régine PM Steegers-Theunissen∗. Erasmus MC University Medical 
Center, Rotterdam, Netherlands.
Introduction: A significant part of pregnancies is impeded by placenta-
related pregnancy complications, with an origin in the periconceptional 
period. Previous studies showed that periconceptional maternal nutrition is 
associated with embryonic growth, but knowledge regarding associations 
with placental development is limited. Therefore, we aim to study 
associations between periconceptional maternal dietary patterns and 
placental development.
Methods: Women in the Virtual placenta study, as a part of the Rotterdam 
periconception cohort, were recruited before 10 weeks gestational age 
(GA) and filled out a food frequency questionnaire (FFQ) at baseline. 
Three-dimensional power Doppler ultrasound was performed at 7, 9 and 
11 weeks GA. Virtual Organ Computer-aided AnaLysis™ and a Virtual 
Reality (VR) tool were used to measure placental volume (PV) and 
placental vascular volumes (PVV) respectively, and the PVV/PV ratio 
was calculated. Maternal dietary patterns were identified by entering the 
food group data into a principal component analysis (PCA). Associations 
between periconceptional maternal dietary patterns and placental 
development parameters were determined using linear mixed model 
analyses for longitudinal placental measurements and linear regression 
analyses, adjusted for energy intake and identified confounders.
Results: From 214 ongoing pregnancies, a total of 180 participants with 
completed FFQ questionnaires, was included in the analyses. We identified 
two dietary patterns explaining 41.6% of the total variance in nutritional 
intake. The identified patterns were labelled “High energy and vegetables” 
(pattern 1) and “One carbon rich” (pattern 2). No significant associations 
were found between the maternal periconceptional dietary patterns and 
PV (pattern 1: adjusted β 0.038, 95% CI -0.095;0.171, p=0.578, pattern 
2: adjusted β 0.013, 95% CI -0.052;0.077, p=0.696) and PVV (pattern 
1: adjusted β -0.074, 95% CI -0.228;0.082, p=0.351, pattern 2: adjusted 
β -0.034, 95% CI -0.110;0.042, p=0.384. However, subgroup analyses 
showed a negative association between adherence to dietary pattern 2 
and PVV/PV ratio (adjusted β -0.045, 95% CI -0.085;-0.006, p=0.025) 
in multiparous women at 9 weeks GA.
Conclusion: No significant associations between maternal adherence 
to periconceptional dietary patterns and placental development were 
found. This might be explained by other stronger maternal conditions in 
this tertiary population. More research in a general population is needed 
to study the influence of periconceptional maternal dietary patterns on 
placental development and subsequent pregnancy outcomes.

S-155
First-trimester Vascular Resistance of the Maternal Uterine 
Arteries is Associated with Imaging Markers of First-trimester 
Placental Development. Igna F Reijnders†, Annemarie GMGJ 
Mulders∗, M (Wendy) PH Koster∗, Annelieke TM Kropman†, Anton 
HJ Koning∗, Sten P Willemsen∗, Eric AP Steegers∗, Régine PM 
Steegers-Theunissen∗. Erasmus MC University Medical Center, 
Rotterdam, Netherlands.
Introduction: Placenta-related pregnancy complications largely originate 
in the first trimester of pregnancy. In this study, we aim to investigate 
in the first trimester of pregnancy: 1) associations between vascular 
resistance indices of the maternal uterine arteries and imaging markers 
of early placental development and vasculature, and 2) the influence of 
parity and mode of conception on this association.
Methods: In 241 pregnancies recruited in the Virtual Placenta cohort 
study, embedded in the Rotterdam Periconception cohort, Doppler 
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pulsatility (PI) and resistance indices (RI) of the uterine arteries (UtA) 
were assessed by transvaginal ultrasound at 7, 9 and 11 weeks gestational 
age (GA). At each visit, also a three-dimensional (3D) power Doppler 
(PD) volume was obtained of the gestational sac, including the placenta. 
Then, placental volume (PV) and placental vascular volume (PVV) 
were measured offline using Virtual Organ Computer-aided AnaLysis 
(VOCAL)™ and virtual reality (VR) respectively. Associations between 
UtA vascular indices and PV, PVV and PVV/PV ratio were studied using 
linear mixed models for longitudinal measurements with stratification for 
parity and conception mode.
Results: A total of 214 ongoing pregnancies were included. Spontaneous 
pregnancies (n=127) compared to pregnancies conceived after in-vitro 
fertilization (IVF) with or without intracytoplasmic sperm injection (ICSI) 
(n=87), demonstrated differences at baseline for median maternal age 
(31.5 vs. 33.1 years, p=0.040) and body-mass index (25.3 vs. 24.1 kg/
m2, p=0.038). UtA RI was negatively associated with PV (β= -0.6532, 
p=0.019). UtA PI and RI were also negatively associated with PVV (β= 
-0.1161, p=0.003 and β= -1.3393, p<0.001, respectively). Associations 
between UtA vascular indices and PV and PVV were not significantly 
different in a stratified analysis for parity. In spontaneously conceived 
pregnancies, associations were significantly more negative for PVV 
(UtA PI β= -0.1182, p=0.019 and UtA RI β= -1.4594, p<0.001) compared 
to IVF/ICSI pregnancies (UtA PI β= -0.1342, p=0.027 and UtA RI β= 
-1.3253, p=0.017).
Conclusion: Unique is the finding that in the first trimester a higher 
resistance of the uterine arteries is associated with a smaller placental 
volume and vasculature, mainly in spontaneously conceived pregnancies. 
Future studies have to elucidate whether these first-trimester imaging 
makers of the placenta contribute to the prediction of placenta-related 
pregnancy complications.

S-156
Circadian Clock Gene Clock is Involved in the Pathogenesis of 
Preeclampsia Through Hypoxia. Yuanyuan Li†,1,2,3 Jiapo Li†,1,2,3 
Yue Hou†,1,2,3 Ling Huang∗,1,2,3 Yue Bian∗,1,2,3 Guiyu Song∗,1,2,3 Chong 
Qiao∗.1,2,3 1Shengjing Hospital of China Medical University, Shenyang, 
China; 2Key Laboratory of Maternal Fetal Medicine, Shenyang, China; 
3Key Laboratory of Obstetrics and Gynecology of Higher Education, 
Shenyang, China.
Introduction: To study the effect of the circadian clock gene Clock on 
the biological behavior of trophoblasts and its role in the pathogenesis 
of preeclampsia.
Methods: Quantitative real-time polymerase chain reaction (RT-qPCR) 
was used to detect the expression of Clock mRNA. Western blot and 
immunohistochemistry were used to detect the expression and localization 
of Clock protein. CoCl2 was used to induce the hypoxic trophoblast cells. 
Matrigel transwell assay, scratch wound assay and MTT assays were 
used to detect the invasion, migration, and proliferation ability. Reduced 
uterine perfusion pressure (RUPP) rat model was established by surgically 
clamping the abdominal aorta and uterine arteries. Transfection of si-Clock 
was used to silencing the expression of Clock.
Results: Clock mRNA expression was increased in placenta of 
preeclampsia and CoCl2-induced hypoxic trophoblasts, while protein was 
decreased. But the trend was opposite in RUPP rat models. Hypoxia can 
also change the expression rhythm of Clock. The proliferation, migration 
and invasion ability of trophoblasts decreased after hypoxia, while these 
abilities restored to near normal level after silencing Clock.
Conclusion: The expression of Clock gene in human placenta tissue, 
hypoxia cell model and RUPP rat model suggests that it may regulate 
the biological behavior of trophoblast cells through hypoxia, and then 
participate in the pathogenesis of preeclampsia.

S-157
Neutrophil Activation in Preeclamptic Women is Epigenetically 
Regulated and Pregnancy Specific. Marwah D Aldulaimi, Phoebe 
Dacha†, William H Nugent, Sonya L Washington, Jerome F Strauss, 
III, Scott W Walsh∗. Virginia Commonwealth University, Richmond, 
VA, United States.
Introduction: Neutrophils express protease-activated receptor 1 (PAR-
1), but only during pregnancy. Therefore, elevated levels of proteases, 
such as matrix metalloprotease 1 (MMP-1), could be responsible for a 
pregnancy specific activation of neutrophils in preeclamptic women. We 
tested this hypothesis and if the inflammatory response was regulated 
epigenetically by tet methylcytosine dioxygenase 2 (TET2), an enzyme 
that de-methylates DNA.
Methods: Plasma was collected longitudinally from normal pregnant 
and preeclamptic women and analyzed for MMP-1. Neutrophils were 
isolated for culture and confocal microscopy. Omental fat was collected 
for immunohistochemistry.
Results: MMP-1 was significantly elevated in preeclamptic women before 
and after clinical symptoms. Confocal microscopy revealed that TET2 
and the p65 subunit of NF-κB were strongly localized to the nucleus of 
untreated neutrophils of preeclamptic women, but in untreated neutrophils 
of normal pregnant women they were localized to the cytosol. Treatment 
of normal pregnancy neutrophils with MMP-1 activated PAR-1 leading 
to activation of RhoA kinase (ROCK), which triggered translocation of 
TET2 and p65 from the cytosol into the nucleus mimicking the nuclear 
localization in neutrophils of preeclamptic women. IL-8, an NF-κB 
regulated gene, increased with TET2 and p65 nuclear localization, but 
co-treatment with inhibitors of PAR-1 or ROCK prevented nuclear 
translocation and IL-8 did not increase. Treatment of preeclamptic 
pregnancy neutrophils with inhibitors emptied the nucleus of TET2 and 
p65 mimicking cytosolic localization of normal pregnancy neutrophils. 
Expression of PAR-1 and TET2 were markedly increased in omental fat 
vessels and neutrophils of preeclamptic women.
Conclusion: Elevated levels of proteases in preeclamptic women activate 
neutrophils due to their pregnancy specific expression of PAR-1. PAR-1 
activates ROCK which causes TET2 and NF-κB to move from the cytosol 
into the nucleus resulting in increased expression of inflammatory genes. 
Supported by NICHD R01 HD088386, U01 HD087198 (SWW)

S-158
GDF15 is Increased in Preeclampsia and May be Regulated via 
Transcription Factors EGR1 and SP1. Tess Cruickshank†,1,2 Teresa 
M MacDonald,1,3 Susan P Walker,1,3 Natalie J Hannan,1,2 Damanpreet 
Singh,1,2 Ping Cannon,1,2 Alesia Harper,1,2 Murray Elizabeth,1,2 
Tuong-Vi Nguyen,1,2 Stephen Tong,1,2 Tu’uhevaha J Kaitu’u-Lino∗.1,2 
1University of Melbourne, Heidelberg, Australia; 2Translational 
Obstetrics Group, Melbourne, Australia; 3Mercy Perinatal, Melbourne, 
Australia.
Introduction: Preeclampsia claims the lives of both mothers and their 
babies and its legacy among survivors is significant maternal and perinatal 
morbidity. Recently a ratio of sFlt1 and placental growth factor (PlGF) 
has been considered for their biomarker potential, however identification 
of further biomarkers would greatly aid in diagnosis of women at risk 
of this disease.
Methods: We prospectively collected blood from 1995 women at 36 
weeks’ gestation to identify markers of placental insufficiency. We divided 
the samples into two cohorts to discover, then validate biomarkers (cohort 
1, n=996; cohort 2 n=999). GDF15 and PlGF were assessed in these 
samples via ELISA. We also collected plasma and placental samples from 
women with severe early onset preeclampsia (delivering at <34 weeks’ 
gestation) for measurement of GDF15. The HDAC inhibitor, Trichostatin 
A was administered to primary cytotrophoblast and the effect on reported 
GDF15 regulating transcription factors EGR1 and SP1 as well as GDF15 
transcription and secretion assessed. Finally, we assessed whether anti-
oxidant molecule resveratrol or potential therapeutic esomeprazole could 
significantly alter GDF15 secretion from primary cytotrophoblast.
Results: In cohort 1, we identified GDF15 as significantly increased in 
the maternal circulation at 36 weeks’ gestation preceding diagnosis of 
preeclampsia. In our validation studies in cohort 2 we confirmed GDF15 
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was significantly elevated preceding PE diagnosis (n=46 PE, n=953 
controls, p<0.0001), with an area under the receiver operator curve 
(AUC ROC) of 0.71. A ratio of GDF15/PlGF gave an AUC ROC of 0.79, 
compared to an AUC ROC of 0.81 for sFlt1/PlGF in the same samples. 
In severe early onset preeclampsia (<34wks gestation), circulating 
GDF15 was significantly increased (n= 26 control, n= 47 PE, p<0.01) 
as was placental GDF15 mRNA expression (n= 15 control, n=64 PE, 
p<0.0001) confirming the relationships observed preceding diagnosis. 
Administration of trichostatin A dose-dependently inhibited EGR1 and 
SP1 expression concomitant with a significant reduction in GDF15 
mRNA expression and protein secretion from primary cytotrophoblast. 
Anti-oxidant molecule resveratrol and potential preeclamptic therapeutic 
esomeprazole both significantly reduced the mRNA expression and protein 
secretion of GDF15.
Conclusion: Together this data identifies GDF15 as a circulating 
biomarker dysregulated preceding the diagnosis of term preeclampsia 
and suggests it may be a useful addition to current clinical biomarkers. In 
addition, this work has identified EGR1 and SP1 as potential regulators 
of placental GDF15.

S-159
Endometrial Transcriptomic Fingerprinting Associated to In Vivo 
Decidualization Resistance in Severe Preeclampsia. Tamara Garrido-
Gomez,1 Monica Clemente-Ciscar,2 Nerea Castillo-Marco†,1 Teresa 
Cordero,2 Alicia Amadoz,2 Jorge Jimenez-Almazan∗,2 Julia Escrig†,3 
Alfredo Perales∗,3,4 Carlos Simon∗.1,4,5 1Igenomix Foundation, Valencia, 
Spain; 2IGENOMIX, Valencia, Spain; 3Hospital Universitario La 
Fe, Valencia, Spain; 4Valencia University, Valencia, Spain; 5Harvard 
University, Boston, MA, United States.
Introduction: We evidenced a decidualization resistance in the 
endometrium of women with severe preeclampsia (sPE) that was detected 
at delivery time and persisted years after affected pregnancy. Compared 
with controls, endometrial stromal cells isolated from patients with 
a previous sPE failed to decidualize in vitro recognizing the altered 
expression of 129 genes. We hypothesized that such transcriptomic 
fingerprinting might exist in vivo identifying endometrial decidualization 
resistance by targeted and global RNA sequencing in patients that suffered 
sPE.
Methods: Endometrial biopsies were collected during late secretory 
phase from patients that have suffered sPE (n=15) in previous pregnancies 
compared with control non-sPE pregnancies (n=11). RNA was extracted 
from the whole-tissue using RNeasy mini-kit (Qiagen). We targeted 
RNA-seq for the 129 genes using Ion AmpliSeq RNA (Life Tech, USA) 
and global RNA-seq using a TruSeq Stranded mRNA (Illumina, USA). 
All the sequences were pre-processed, normalized and differential gene 
expression analysed comparing sPE vs control specimens using R 
package edgeR.
Results: We corroborated our previous findings with targeted RNA-seq 
focused on the 129 genes deregulated during in vitro decidualization in 
sPE, revealing a defective expression of 21 genes in the endometrium of 
patients with a prior sPE vs controls (FC≥2; P-value≤0.05). To extend 
our transcriptomic findings, global RNA-seq analysis revealed 408 
differentially expressed genes (DEGs) between the two groups analyzed 
(FC≥2; P-value≤0.05). Finally, the transcriptomic fingerprinting associated 
to in vivo decidualization defect in sPE was defined by 173 genes with 
significant deregulation and higher fold change comparing sPE vs. control 
cases (FC≥4; P-value≤0.05). Principal component analysis based on those 
genes showed a clear separation between sPE vs control groups based on 
their decidualization resistance transcriptional fingerprinting.
Conclusion: Our results identified a decidualization resistance 
transcriptomic fingerprinting in vivo that includes 173 genes. This 
discovery reinforces a possible maternal cause for sPE based on a 
decidualization defect and opens the possibility for the development of a 
clinically useful test that enable its prospective risk evaluation.

S-160
Paternal Deficiency of Complement Component C1q Leads to 
Vascular Dysfunction in Apolipoprotein-E Female Knockouts: a 
Novel High-Risk Mouse Model of Preeclampsia. Mary Gemmel†, 
Elizabeth Sutton, Marcia Gallaher, Robert W. Powers∗. University of 
Pittsburgh, Pittsburgh, PA, United States.
Introduction: Introduction: Preeclampsia is clinically defined by new 
onset hypertension and proteinuria, and affects 3-5% of pregnancies 
worldwide. Preeclampsia is associated with an increased risk of later-life 
cardiovascular disease. However, it remains difficult to interpret whether 
adverse outcomes and mechanisms of preeclampsia differ between healthy 
women and women predisposed to poor vascular health. To address these 
questions, relevant animal models are needed. Previous work demonstrates 
that breeding complement component C1q knockout (C1q-/-) males to 
wildtype female mice results in preeclampsia-like phenotypes. The current 
aim was to determine whether C1q-/- male mice induce preeclampsia-like 
vascular dysfunction in apolipoprotein-E knockout (ApoE-/-) females who 
are predisposed to poor vascular health.
Methods: Methods: ApoE-/- female mice were time mated either to male 
C1q-/- (ApoE-/- x C1q-/-) or wildtype C57BL/6 mice (ApoE-/- x C57). Blood 
pressure was measured at the end of pregnancy from gestation day (GD) 
14.5-17.5. Body weight, heart weight, heart/body weight ratio and ex-vivo 
vascular function data were collected at GD 17.5.
Results: Results: Preliminary data indicate that high-risk ApoE female 
mice bred to C1q-/- male mice (ApoE-/- x C1q-/-) exhibit elevated systolic 
blood pressure (p<0.01), diastolic blood pressure (p<0.01), and mean 
arterial pressure (p<0.01) when compared to ApoE-/- x C57 controls. 
Preeclampsia-like ApoE-/- females had larger heart weights (p=0.03) 
and heart to body weight ratios (p=0.01) compared to ApoE-/- controls. 
Further, preeclampsia-like ApoE-/- females exhibited vascular dysfunction 
evidenced by increased sensitivity to phenylephrine (p<0.03) and blunted 
endothelial-dependent relaxation (p<0.01).
Conclusion: Conclusions: Breeding hypercholesterolemic ApoE-

/- female mice to C1q-/- male mice induces preeclampsia-like vascular 
dysfunction during pregnancy. This model provides a novel method to 
investigate preeclampsia in individuals with a predisposition toward poor 
cardiovascular health and may improve our understanding of preeclampsia 
subtypes.This project was supported by the American Heart Association 
Go Red for Women 16SFRN27810001.

S-161
Inhibition of Mitochondrial Complexes I and III Increases Uterine 
Arterial Myogenic Tone via Impairing BKCa Channel Function 
During Pregnancy. Rui Song, Xiang-Qun Hu, Lubo Zhang∗. Loma 
Linda University, Loma Linda, CA, United States.
Introduction: Spontaneous transient outward currents (STOCs) mediated 
by large-conductance Ca2+-activated K+ (BKCa) channel are of fundamental 
importance in the regulation of vascular myogenic tone and blood flow 
in an organ, as well as arterial pressure. Our recent study in sheep 
demonstrated that pregnancy significantly increased STOCs in uterine 
arteries resulting in a decrease in uterine vascular myogenic tone. The 
mitochondria plays a key role in regulating cellular energy metabolism, 
generation of reactive oxygen species (ROS) and inflammatory response, 
and mitochondrial complexes I and III are major sources of ROS 
production. We hypothesized that inhibition of mitochondrial complexes 
I and III may impact on uterine arterial myogenic tone by inhibiting BKCa 
channel activity during pregnancy.
Methods: Resistance-sized uterine arteries were harvested from near-
term pregnant sheep and treated in the absence or presence of complex I 
inhibitor rotenone and/or complex III inhibitor antimycin. BKCa channel 
activity/STOCs and pressure-dependent myogenic tone were measured 
afterwards.
Results: Both antimycin and rotenone (1, 3, and 10 µM) produced a 
concentration-dependent inhibition of current-voltage relationship of BKCa 
channels in uterine arterial myocytes (for example, antimycin: 18.2±2.6%, 
37.2±2.6% and 61.3±3.1% at +80 mV; rotenone: 15.8±3.6%, 23.3±2.7% 
and 65.9±1.7% at +80 mV). Similarly, antimycin and rotenone at 3 µM 
reduced spontaneous transient outward current (STOC) amplitude at +10 
mV by 35.2±2.4% and 20.4±2.7%, respectively. STOC frequency was 
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not altered by either of them. Remarkably, combination of antimycin and 
rotenone had a strong synergism effect on STOC amplitude. Consistently, 
over the ranges of intraluminal pressure between 60-100 mm Hg, either 3 
µM antimycin or 3 µM rotenone significantly increased myogenic tone. 
Moreover, an application of antimycin and rotenone together had a potent 
synergistic effect on myogenic tone.
Conclusion: Inhibition of mitochondrial complex I and III reduces 
BKCa channel activity and increases myogenic tone in uterine arteries of 
pregnant sheep. Our findings reveal an important role of mitochondrial 
redox homeostasis in mediating the uterine vascular adaptation during 
pregnancy. The dysregulation of mitochondrial function may contribute 
to the increased incidence of preeclampsia and fetal intrauterine growth 
restriction associated with gestational hypoxia. (Supported in part by NIH 
grants HD083132 and HL137649)

S-162
Preeclampsia Diminishes Pregnancy-augmented Myometrial H2S 
Biosynthesis and Myometrial Artery Cystathionine ß-Synthase 
Expression in Women. Joshua A Makhoul†, Thomas Lechuga†, 
Robert Day†, Qian-rong Qi†, Carol Major∗, Afshan Hameed∗, Dong-
bao Chen∗. University of California Irvine, Irvine, CA, United States.
Introduction: During normal pregnancy uterine blood flow increases 
to facilitate the bidirectional maternal-fetal exchanges of nutrients and 
respiratory gases to support fetal growth and survival. An inadequate rise 
in uterine blood flow often leads to preeclampsia. Endogenous hydrogen 
sulfide (H2S) is a potent proangiogenic vasodilator that is synthesized from 
L-cysteine by cystathionine-β synthase (CBS) and cystathionine-γ lyase 
(CSE). Enhanced H2S production by selective upregulation of CBS, but 
not CSE, locally by uterine artery endothelium and smooth muscle has 
been newly recognized as a uterine artery vasodilator that contributes 
to pregnancy-associated uterine vasodilation. However, it is unknown 
whether preeclampsia affects uterine H2S biosynthesis. This study using 
human myometrial biopsies was to test a hypothesis that preeclampsia 
diminishes pregnancy-augmented uterine H2S biosynthesis.
Methods: Human myometrial biopsies were collected from normal 
pregnant and severe preeclamptic women with IRB approval and written 
consent; myometrial tissues were also taken from hysterectomies of 
nonpregnant women (n = 3-5/group). Levels of CBS and CSE mRNAs 
were assessed by qRT-PCR and their proteins were assessed by 
immunoblotting and immunofluorescence microscopy. H2S production 
was determined by methylene blue assay with or without specific inhibitors 
of CBS (CHH, 1 mM) and CSE (BCA, 1 mM).
Results: Myometrial CBS mRNA and protein were greater (p < 0.01) 
in normal pregnant compared to nonpregnant women. Pregnancy did 
not change myometrial CSE mRNA and protein. Myometrial H2S 
production was greater (p<0.05) in normal pregnant vs. nonpregnant 
women, which was blocked by incubation with CHH or its combination 
with BCA, but not BCA alone. Compared to normal pregnant subjects, 
preeclampsia significantly reduced myometrial CBS mRNA and protein 
and H2S production to levels comparable to that of nonpregnant women. 
Immunofluorescence microscopy identified CBS and CSE protein 
localization in the myocytes, endothelium, and smooth muscle of 
myometrial arteries. Quantitation of the immunoreactive CBS and CSE 
signals showed significantly greater CBS, but not CSE protein in normal 
pregnant vs. nonpregnant myocytes and myometrial artery endothelium 
and smooth muscle, while preeclampsia reduced CBS protein levels to 
that in nonpregnant controls, without changing CSE protein levels in 
these cells.
Conclusion: Pregnancy augments myometrial myocyte and myometrial 
artery endothelial and smooth muscle CBS expression and H2S production, 
while preeclampsia significantly downregulated myometrial artery CBS 
expression (RO1 HL70562 and R21 HD097498).

S-163
Downregulation of Vitamin D Receptor Expression and 
Upregulation of VDRE-BP Expression in Vascular Endothelial 
Cells in Preeclampsia. Wenji Sheng†, Yang Gu, John Morgan, 
Xiaodan Chu, David F. Lewis, Danielle Cooper, Charles E. McCathran, 
Yuping Wang∗. LSUHSC-S, Shreveport, LA, United States.
Introduction: Low maternal vitamin D levels are associated with 
increased risk of preeclampsia (PE). Recent evidence also showed that 
vitamin D supplementation during pregnancy could reduce the incidence 
of PE. Effects of vitamin D is regulated by its receptor VDR. In this study, 
we determined if vascular expression of VDR and vitamin D response 
element-binding protein (VDRE-BP) is altered in PE. To determine 
if histone modification regulates VDR and VDRE-BP expression, 
sulforaphane (SFN, a histone deacetylase inhibitor, HDACi) was used. 
We hypothesized that aberrant VDR and VDRE-BP expression occurs 
in vascular ECs in PE and SFN could promote VDR expression through 
regulation of histone acetylation in ECs.
Methods: Maternal vessel expression of VDR and VDRE-BP were 
determined by immunostaining in paraffin embedded subcutaneous 
adipose tissue sections (6 normal and 6 PE). HUVECs were isolated 
from 12 normal and 7 PE pregnancies. Expression of VDR and VDRE-
BP were determined by Western blot. Expression of acetylated histone 
H3K9 (H3K9ac), VDR, and VDRE-BP and production of IL-6 were 
also determined in ECs treated with SFN (1µM). Data are expressed as 
mean±SE and analyzed by student t-test or paired t-test. A probability 
level <0.05 was set as statistically significant.
Results: 1) Reduced VDR and increased VDRE-BP expression were 
detected in maternal vessels from PE compared to normal controls; 
2) Relative VDR expression was significantly reduced (0.14±0.02 vs. 
0.45±0.10, p<0.05) and relative VDRE-BP expression was significantly 
increased (0.51±0.06 vs. 0.18±0.05, p<0.01) in PE ECs vs. normal ECs; 3) 
Expression of H3K9ac and VDR were increased, but expression of VDRE-
BP was reduced in ECs treated with SFN, p<0.05, respectively; and 4) ECs 
treated with SFN produced significantly less IL-6 than controls, p<0.01.
Conclusion: Decreased VDR expression and increased VDRE-BP 
expression are demonstrated in both maternal vascular ECs and HUVECs 
from PE compared to normal pregnant controls. Since VDRE-BP is a 
suppressor of VDR, upregulation of VDRE-BP expression may lead to lack 
of vitamin D response in PE. Our results of increased VDR expression and 
decreased IL-6 production in ECs treated with SFN suggest that HDACi 
could regulate vitamin D response and suppress inflammatory cytokine 
production in the vascular system during pregnancy.

S-164
Plasma Cell Free RNA for the Identification of Women at 12-
20 Weeks Destined for Early Onset Preeclampsia (EOPE). Carl 
P. Weiner∗,1 Helen Zhou,1 Howard S Cuckle,2 Meghan Kusch,1 Ira 
Bernstein,3 Susan E. Carlson,1 Byron Gajewski,1 Christina J. Valentine,4 
Beth Kerling,1 Yafeng Dong.5 1University of Kansas, Kansas City, 
KS, United States; 2Tel Aviv University, Tel Aviv, Israel; 3University 
of Vermont, Burlington, VT, United States; 4University Cincinnati, 
Cincinnati, OH, United States; 5Rosetta Signaling Laboratory, Mission 
Hills, KS, United States.
Introduction: EOPE (delivery<34w) is a major cause of perinatal/
maternal morbidity/mortality. Unlike another critical obstetric syndrome, 
spontaneous (s)PTB, there is highly effective prophylaxis for EOPE 
(150mg aspirin daily) when ‘high risk’ women begin aspirin<14w. ‘High 
risk’ status in the guiding RCT was determined by a cumbersome test 
panel including 2 serum proteins plus a BP and ultrasound performed in a 
standardized fashion. We previously reported 2 validation studies showing 
a proprietary 5 plasma cell free RNA marker panel, FutureBIRTH, 
accurately identified at 11-20w women destined for early sPTB (<33w). 
Unexpectedly, we found Marker 2, the least effective panel predictor 
of sPTB accurately identified at 16-20w women destined for EOPE 
(AUC=0.92, Detection Rate (DR)=100%). However, an effective 
screening test for EOPE must be accurate by 11-12w. Further, any 
commercial lab offering FutureBIRTH will receive a range of gestations. 
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This pre commercialization study sought to expand pregnancy number 
and the gestational range to determine whether a one marker drawn at 
12-20w could accurately identify women destined for EOPE.
Methods: Plasma from 3 diff erent PHS funded cohort studies were 
combined to provide 488 pregnancies sampled at 12- 20w. The 
FutureBIRTH panel of RNA markers were quantified by PCR and 
normalized to control. Logistic regression was performed after log 
transformation of gene expression. Regression selection was based on the 
AUC as it is unaff ected by disease prevalence. DR were then determined 
for selected fi xed false positive rates (FPR, 10, 20 and 30%).
Results: Excluding subjects lost to follow up and women suff ering 
sPTB/PPROM, there were 8 who developed EOPE and 370 controls 
(2.1% preval.). 85 women were sampled<14w within which there was 1 
EOPE (1.2% preval.). Marker 2 plus BP identifi ed by 12-20w all EOPE 
(AUC=0.89, DRs 50, 75, 88% respectively).
Conclusion: The fi ndings of this pre-commercialization study indicate 
Marker 2 of the FutureBIRTH panel is a very good to excellent screen 
for women destined to develop EOPE. Prior study in our lab indicated 
Marker 2 is of a placental origin. It is the mRNA product of a gene 
on chromosome #7, and its expression reportedly increased in several 
conditions associated with EOPE. The fact women destined for EOPE can 
be accurately identifi ed by a single placenta derived marker as early as 
12w suggests EOPE is not a mystical syndrome with multiple causes, but 
rather a singular placental disease whose phenotype refl ects individual 
epigenetics and preexisting pathology.

S-165
Suppressor of Cytokine Signaling-1 (SOCS1): A Potential 
Mechanistic Target for the Study of Preeclampsia Development. 
Tenisha Denise Wilson†, Angela Shaddeau†, Jun Lei†, Anna 
Chudnovets†, Nada Elsayed†, Theresa Boyer†, Irina Burd, Arthur 
Vaught∗. Johns Hopkins, Baltimore, MD, United States.
Introduction: Preeclampsia (PEC) is a hypertensive disorder of 
pregnancy that causes severe maternal and fetal morbidity. Although 
the pathophysiology is not completely understood, the importance of 
infl ammation due to abnormal placentation and placental ischemia 
is well established. This abnormal placentation may be secondary to 
immune imbalances, which leads to autoantibody production against the 
Angiotensin II, type 1 receptor (AT1-AA), an increase in proinfl ammatory 
CD4+T cells (Th1 and Th17), and a decrease in regulatory T cells (Tregs) 
in the preeclamptic maternal circulation. Suppressor Cytokine Signaling-1 
(SOCS1) is an important protein regulator of proinfl ammatory CD4+ T 
cells in this pathway. SOCS-1 maintains the stability of Treg and prevents 
Treg conversion to Th1 and Th17 cells in a proinfl ammatory environment. 
Thus, SOCS1 defi ciency leads to autoimmune and proinfl ammatory 
disease development like lupus and possibly PEC. The objective of this 
study is to determine whether SOCS1 expression is depressed when 
compared to healthy pregnant controls (HPC).
Methods: A single institution, observational case-control study was 
conducted. Inclusion criteria were singleton pregnancies >23 weeks with 
the diagnosis of preeclampsia (PEC), per ACOG guidelines. HPC were 
women with singleton pregnancies >23 weeks matched for gestational age, 
race, and ethnicity. Patients with known autoimmune disease, chronic viral 
infection, and on immunosuppressants were excluded. SOCS1 mRNA 
expression was determined for each patient by qPCR from maternal whole 
blood drawn within one week of delivery. n=5 for each group. Statistical 
analysis was performed using the unpaired two-tailed T test.
Results: SOCS1 expression is signifi cantly lower in PEC patients in 
comparison to healthy controls (p<0.05)
Conclusion: This study shows a significant decrease in SOCS1 
expression in PEC patients when compared to HPC. These results favor 
PEC’s imbalance to a proinfl ammatory state and SOCS1 may serve as a 
mechanistic target for the study or preeclampsia development.

S-166
High Altitude Hypoxia During Gestation Inhibits the Ca2+ Spark-
STOC Axis in Uterine Arteries: Role of MiR210. Xiang-Qun Hu, 
Chiranjib Dasgupta, Monica Romero, Sean Wilson, Lubo Zhang∗. 
Loma Linda University, Loma Linda, CA, United States.
Introduction: Gestational hypoxia at high altitude is associated 
with signifi cantly increased incidence of maternal complications of 
preeclampsia and fetal intrauterine growth restriction (IUGR). Both 
human and animal studies have revealed a causative role of increased 
uterine vascular resistance and lowered uterine blood fl ow in preeclampsia 
and IUGR. In an animal model of pregnant sheep acclimatized to high 
altitude, we demonstrated that high altitude hypoxia upregulated miR210 
and increased uterine vascular resistance and maternal blood pressure. 
Spontaneous transient outward currents (STOCs) at physiological 
membrane potentials of vascular smooth muscle cells fundamentally 
regulate vascular myogenic tone and blood fl ow in an organ, as well as 
arterial pressure. Our recent study demonstrated in sheep that pregnancy 
signifi cantly increased STOCs in uterine arteries. Here, we tested the 
hypothesis that gestational hypoxia inhibits the Ca2+ spark-STOC axis in 
uterine arteries in a miR210-dependent manner.
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 treatments, uterine 
arteries from low-altitude sheep were cultured under 21.0% O2 (for 
miR210 transfection) or 10.5% O2 (for miR210-LNA, an anti-miR-210, 
transfection) for 48 hrs and uterine arteries from high-altitude animals 
were cultured under 10.5% O2 (for miR210-LNA transfection) for 48 hrs. 
Steroid hormones estrogen and progesterone were applied along with 
miR210 or miR210-LNA for uterine arteries of nonpregnant animals.
Results: The ex vivo hypoxic treatment of uterine arteries from low-
altitude pregnant animals signifi cantly suppressed both STOC frequency 
and amplitude, which was mimicked by the treatment of uterine arteries 
with miR210, but blocked by the inhibition of miR210 with miR210-
LNA. MiR-210 was found to target RyR2 encoding gene RYR2, leading 
to the downregulation of RyR2 in uterine arteries and reduction of Ca2+

sparks. The suppressed STOCs in uterine arteries of high-altitude pregnant 
animals were restored by miR210-LNA. In addition, hormonal treatment-
induced enhancement of STOCs in uterine arteries of low-altitude 
nonpregnant animals was ablated by miR210. In contrast, miR210-LNA 
reinstated the ability of steroid hormones to stimulate STOCs in uterine 
arteries of high-altitude nonpregnant animals.
Conclusion: The study reveals a causative role of gestational hypoxia-
induced miR210 in disrupting the Ca2+ spark-STOC axis in uterine arteries, 
which may contribute to the maladaptation of uterine vascular function 
in high altitude pregnancy. (Supported in part by NIH grants HD083132 
and HL137649)
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S-167
Downregulation of CuZn-SOD Expression is Associated with 
Increased Histone H3K9 Methylation in Endothelial Cells from 
Preeclampsia. Wenji Sheng†, Yang Gu, Xiaodan Chu, John Morgan, 
David F. Lewis, Charles E. McCathran, Yuping Wang∗. LSUHSC-S, 
Shreveport, LA, United States.
Introduction: Both CuZn-SOD and eNOS exert protective effects on 
the vascular endothelial cells (ECs). CuZn-SOD dismutates superoxide 
radicals and is an important anti-oxidant in the vascular system. eNOS 
synthesizes NO and promotes vascular relaxation. Reduced CuZn-
SOD and eNOS expression contribute to endothelial dysfunction in 
preeclampsia (PE). The objective of the present study is to test the 
hypothesis that histone H3K9 methylation could lead to aberrant CuZn-
SOD and eNOS expression in ECs in PE.
Methods: Primary HUVECs were isolated from normal (n=11) and 
PE (n=7) pregnancies. Collection of placentas from normal and PE 
pregnancies after delivery was approved by IRB. EC expression of CuZn-
SOD, eNOS, and H3K9me3 were determined by Western blot analysis. 
Expression of G9a, a H3K9 methyltransferase, was also examined. To 
determine if oxidative stress could induce H3K9 methylation, ECs from 
normal pregnancies were cultured under hypoxic (2%O2/5%CO2/93%N2) 
or normoxic (5%CO2/air) condition for 24 hours and EC expression 
of G9a, H3K9me3, CuZn-SOD, and eNOS were determined. To 
further investigate if inhibition of G9a could suppress histone H3K9 
methylation and improve eNOS and CuZn-SOD expression in cells 
cultured under hypoxic condition, BIX01294 (an inhibitor of G9a histone 
methyltransferase) was used in the culture system. Data are expressed as 
mean ± SE and analyzed by student t-test or ANOVA. A probability level 
<0.05 was set as statistically significant.
Results: 1) CuZn-SOD and eNOS expression was significantly decreased 
in PE vs. normal ECs (CuZn-SOD: 0.26±0.06 vs. 0.58±0.10, p<0.05; 
eNOS: 0.19±0.04 vs. 0.63±0.12, p<0.01); 2) Relative H3K9me3 and G9a 
expression were significantly increased in PE vs. normal ECs (H3K9me3: 
1.06±0.48 vs. 0.16±0.06, p<0.05; G9a: 0.19±0.05 vs. 0.10±0.06, p<0.05); 
3) ECs cultured under hypoxic condition revealed increase in H3K9me3 
and G9a expression, p<0.01, but decrease in CuZn-SOD and eNOS 
expression, p<0.05; and 4) BIX01294 could prevent hypoxia-induced 
upregulation of H3K9me3 and G9a expression and downregulation of 
CuZn-SOD, but not eNOS, expression in ECs, p<0.05.
Conclusion: Increased endothelial histone H3K9 methylation could lead 
to downregulation of CuZn-SOD expression. Aberrant endothelial histone 
H3K9 methylation contribute to endothelial dysfunction in PE.

S-168
Role of TET2 in the Regulation of Uterine Arterial Adaptation to 
Gestational Hypoxia. Xiang-Qun Hu, Chiranjib Dasgupta, Rui Song, 
Lubo Zhang∗. Loma Linda University, Loma Linda, CA, United States.
Introduction: Previously, we demonstrated in an animal model of 
pregnant sheep acclimatized to high altitude that gestational hypoxia 
increased miR210 in uterine arteries, which contributed to inhibition of 
large-conductance Ca2+-activated K+ (BKCa) channel activity and increase 
in pressure-dependent myogenic tone of the uterine artery. TET2 is a 
potential downstream target of miR210, and is an important regulator of 
DNA demethylation and cellar inflammatory response. Here, we tested 
the hypothesis that TET2 plays a role in the regulation of spontaneous 
transient outward currents (STOCs) and myogenic tone in uterine vascular 
adaptation to gestational hypoxia.
Methods: Uterine arteries were harvested from near-term pregnant sheep 
maintained at low altitude (~300 m) or exposed to high-altitude hypoxia 
(3801 m) for 110 days. The expression of TET2 was measured with 
Western blot. For ex vivo treatments, uterine arteries were treated under 
21.0% O2 (for miR210 transfection) or 10.5% O2 (for miR210-LNA, 
an anti-miR210, transfection) for 48 hrs. To knock down TET2, uterine 
arteries were transfected with TET2 siRNA, and STOCs and pressure-
dependent myogenic tone were measured.
Results: The protein abundance of TET2 in uterine arteries of high altitude 
pregnant sheep was significantly decreased compared to those from low 
altitude counterparts. Ex vivo hypoxia simulated the effect of high altitude 
pregnancy, resulting in the downregulation of TET2 in uterine arteries of 

low altitude pregnant animals. TET2 was found to be a target of miR210. 
Overexpression of miR210 in uterine arteries of low altitude pregnant 
animals under 21.0% O2 promoted TET2 downregulation. In contrast, 
ectopic expression of the miR210 inhibitor (miR210-LNA) increased 
TET2 expression under 10.5% O2. Functionally, knockdown or TET2 
with TET2 siRNA in uterine arteries of low altitude pregnant animals 
suppressed STOCs and increased myogenic tone.
Conclusion: Our studies demonstrate that gestational hypoxia-induced 
miR210 targets TET2 in uterine arteries, leading to impaired BKCa channel 
function and subsequent maladaptation of uterine vascular function. 
(Supported in part by NIH grants HD083132 and HL137649)

S-169
The Differential Placental Expression of ERAP1 and ERAP2, Its 
Association With the Renin Angiotensin System in Preeclampsia. 
Lesia Olha Kurlak,1 Eun D Lee,2 Hiten D Mistry.1 1University of 
Nottingham, Nottingham, United Kingdom; 2Virginia Commonwealth 
University, Richmond, VA, United States.
Introduction: Endoplasmic reticulum aminopeptidase 1 (ERAP1) and 
2 (ERAP2) are expressed ubiquitously in all tissues including placenta. 
The enzymes play an essential role in the biological processes, which 
require cleavage of N-terminal amino acid residues, including regulation 
of blood pressure, angiogenesis, shedding of cytokine receptors and 
immune recognition. A key regulator of blood pressure is angiotensin II 
(Ang II) through its type I and II receptors (AT1R and AT2R). ERAP1 
cleaves Ang II to angiotensin III and the vasodilatory Ang IV, the latter 
acting through its receptor, AT4R. ERp44 controls release of ERAP1 in a 
redox-dependent manner. The balance between the vasoconstrictive and 
vasodilatory arms of the renin-angiotensin-system (RAS) is disrupted 
in pre-eclampsia. Hence, in this study we firstly explore the mRNA and 
protein expression of ERAP1/2 and ERp44 in pregnant women with and 
without PE: secondly, correlate this expression to components of the RAS.
Methods: Placental tissue was dissected from normotensive women and 
those with pre-eclampsia, full-depth tissue biopsies were collected within 
10 minutes of the placenta being delivered (n=12 for each). ERAP1/2, 
ERp44, AT1R, AT2R and AT4R were assessed by qPCR. Protein expression 
of ERAP1/2 was measured by immunohistochemistry and compared to 
known expression of Ang II receptors in the same samples.
Results: Gene and protein expression of ERAP2 and protein for ERAP1 
were lower in women with PE compared to normotensive controls (p<0.05 
for both). Gene expression of AT1R was increased (P=0.02), but decreased 
for AT4R (P=0.01) in PE, compared to normotensive control samples. 
ERp44 expression was increased in PE (P=0.004). A negative correlation 
between ERAP2 and AT1R was also observed (r=-0.483; P=0.05) and 
a positive association between ERp44 and AT2R (r=-0.621; P=0.007).
Conclusion: Gene expression of the Ang II receptors indicates an 
imbalance towards vasoconstriction in PE. Likewise, the reduction in 
ERAP1 would contribute to reduced generation of Ang IV and therefore 
less potential to counterbalance the activity of vasoconstrictive, Ang 
II. Despite increased ERp44 in PE, ERAP1 protein was lower. ERp44 
protein analysis in progress, may inform whether there is translational 
alteration in PE.

S-170
Trophoblast-derived Soluble Fms-like Tyrosine Kinase-1 
Production is Modulated by pICln in Preeclampsia. Yuko 
Matsubara,1 Keiichi Matsubara∗,2 Yuka Uchikura,1 Katsuko Takagi,1 
Takashi Sugiyama.1 1Ehime Univ. SOM, Toon, Ehime, Japan; 2Ehime 
University Graduate SOM, Toon, Ehime, Japan.
Introduction: pICln is one of chloride channel-forming proteins which 
mediates chloride intercellular transportation. It is also known that it 
is involved in the vascular endothelial production of soluble vascular 
endothelial growth factor (VEGF) receptor (fms-like tyrosine kinase 1: 
sFlt-1) which can inhibit neovascularization. It is reported that sFlt-1 is 
a main cause of the pathogenesis of preeclampsia (PE). Therefore, pICln 
could be also involved in the pathogenesis of PE through the modulation 
of sFlt-1 production. In this study, we investigated the effect of pICln on 
the production of sFlt-1 in trophoblasts.
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Methods: Expression of pICln of placental tissues derived from 
normal pregnant women and PE patients were evaluated using 
immunohistochemistry. mRNA of pICln and sFlt-1 was extracted 
from placenta and analyzed using real-time RT-PCR. sFlt-1 production 
was evaluated by pICln DNA and siRNA transfection in TBT (rat 
syncytiotrophoblast) and HTR-8 (human extravillous trophoblast) cells.
Results: pICln and Flt-1 was strongly expressed in PE placenta. mRNA of 
pICln was significantly decreased in PE placenta; however, sFlt-1 mRNA 
was significantly increased in TBT. pICln DNA transfection did not change 
sFlt-1 production in TBT; however, the production was reduced in HTR-8. 
On the other hand, pICln siRNA transfection significantly increased sFlt-1 
production in TBT; however, the production was not changed in HTR-8.
Conclusion: pICln-mediated sFlt-1 production is different between 
in syncytiotrophoblast and extravillous trophoblast. It is thought that 
pICln plays an important role in the pathogenesis of PE through sFlt-1 
production in trophoblast.

S-171
Cardiovascular Gene Expression in the Placenta in Preeclampsia 
and Diabetes: Defining Subpopulations in a Common Disease of 
Pregnancy. Kelsey Tjen†, Kymbreana Coley†, Clare B Kelly†, Misti 
Leyva∗, Mary Sterrett†, Eugene Y Chang∗, Timothy J Lyons∗, Kyu-Ho 
Lee∗. Medical University of South Carolina, Charleston, SC, United 
States.
Introduction: Preeclampsia (PE) affects ≈5% of pregnancies worldwide 
and is a significant source of maternal and perinatal morbidity and 
mortality, yet the mechanisms underlying PE remain unknown. Risk for PE 
is enhanced by the presence of intercurrent disease. While diabetes (DM) 
in pregnancy greatly enhances the risk of PE (≈20% vs ≈5% in the general 
population), the cause of this increased risk has not been determined. 
Previous studies in our lab have associated differential expression of the 
cardiovascular developmental transcription factor Nkx2-5 and its target 
genes with early onset and severe preeclampsia (EOSPE). Whether 
expression of this gene pathway is also modified in the setting of DM or 
DM and PE is yet unknown.
Methods: The objective of this study was to determine whether the 
expression of Nkx2-5, it’s target genes, and several marker genes 
previously associated with PE, exhibit differential expression in the setting 
of DM. Using qPCR, we examined the expression of eight gene markers 
(Nkx2-5, Sam68, sFlt1, VEGFR1, PLGF, Endoglin, VEGF and Ccdc117) 
in placental tissue from 40 donors. Statistical correlations were detected 
by Spearman’s Rank Correlation, and further significant trends were 
identified among individual markers, both independent and dependent 
of DM status, using Mann Whitney U Tests.
Results: As in our previous EOSPE study, placental expression of the 
genes constituting an “Nkx2-5 axis” were highly correlated to each other 
(p<<0.05) when examined independent of PE or DM status, but varied 
in overall expression levels between the various disease categories. 
Significantly higher Nkx2-5, Endoglin, sFlt1 and VEGF levels were 
associated with PE as a whole, while significance held only for Nkx2-5 
and sFlt1 in PE patients with DM. Other differences trends were limited 
by small group sizes. Similarly, some differential trends correlated to 
ethnicity were noted, but did not achieve significance.
Conclusion: We continue to accrue evidence supporting the functioning 
of a cardiovascular developmental gene program operating in placenta that 
has parallels to one controlling fetal cardiac development. This program 
is correlated to levels of sFlt1 factor regulation, and shows evidence of 
being differentially regulated in pathological pregnancies, especially 
those with PE. Ongoing studies of a larger cohort are directed toward 
refinement of the associations of the “Nkx2-5 axis” with disease states 
altering risk for PE.

S-172
Genetic and Hormonal Factors Affecting Bone Mineral Density 
and Bone Length in a Klinefelter Syndrome Mouse Model. 
Gabriela Beroukhim†,1 Shayn William-Burris,2 Arthur P Arnold.2 1Yale 
New Haven Hospital, New Haven, CT, United States; 2University of 
California, Los Angeles (UCLA), Los Angeles, CA, United States.
Introduction: Prior research well establishes the impact of gonadal 
hormones on bone mineral density (BMD). Studies and clinical 
observation of low BMD among Klinefelter Syndrome (KS) men, 
characterized by karyotype 47,XXY, suggest that factors beyond levels of 
circulating gonadal hormones impact risks for osteoporosis and mortality 
from femoral fracture. Comparing XX females (F) to XY males (M), 
however, confounds the effects of hormones and genotype. This research 
aims to identify and discriminate between the genetic and hormonal factors 
affecting BMD and femur length.
Methods: A Sex Chromosome Trisomy Mouse Model, comprised of 
gonadal M and F of genotypes XX, XY, XXY and XYY (n=145), was 
employed to uncouple the effects of gonadal sex and sex chromosome 
complement. On day 75, half of the mice were gonadodectomized 
(GDX) to further distinguish between acute and organizational effects of 
hormones. After 8 months, DEXA and femur length measurements were 
obtained for the 16 groups.
Results: Gonadally intact M exhibited higher BMD than gonadally intact 
F (p < 0.00003), corroborating the effects of circulating hormones on 
BMD. GDX M exhibited higher BMD than F of equivalent genotype, 
suggesting an organizational effect of hormones on BMD (p < 0.00005). 
GDX XX, XY and XYY mice exhibited lower BMD than gonadally intact 
animals of respective genotypes (p < 0.005). However, this difference was 
not significant among XXY animals. Among the intact group, XY M had 
higher BMD than XXY M (p < 0.04). Among the GDX group, however, 
XY M had lower BMD than XXY (p < 0.02), suggesting that the XXY 
genotype counteracts the osteoporotic phenotype. In both M and F GDX 
mice, BMD differed as a function of sex chromosome complement (p < 
0.03), which was further corroborated by the the data collected among 
the intact group (p < 0.03). GDX animals exhibited lengthier femurs 
than intact animals (p < 0.02). This difference was only significant in 
M (p < 0.009), suggesting that it was an effect of testicular hormones. 
Furthermore, the effect was most pronounced in mice with at least one 
Y chromosome.
Conclusion: Comparisons among gonadally intact mice demonstrate 
that circulating testicular hormones promote higher BMD than 
ovarian hormones. Comparison of GDX M to F unveiled a significant 
organizational effect of hormones. Irrespective of sex and gonadal 
status, BMD differed as a function of genotype, indicating that genes 
on the Y chromosome and/or on the X chromosome (which escape 
inactivation), significantly impact BMD. The effect of GDX varied 
by genotype, demonstrating an interaction between gonadal status and 
chromosome complement (p(interaction) < 0.3). The results of bone 
length measurements suggest that only gonadal status affects femur length.

S-173
Mesenchymal Stem Cells Regulates the Steroidogenesis Pathway 
Genes in PCOS Cell Model by Secreting BMP-2 in its Conditioned 
Media. Rishi Man Chugh, Hang-Soo Park, Amro Elsharoud, Mara 
Ulin, Sahar Esfandyari, Ayman Al-Hendy. University of Illinois at 
Chicago, Chicago, IL, United States.
Introduction: Polycystic ovary syndrome (PCOS) is the most common 
endocrine disorder in women with characteristics of inflammation, 
hyperandrogenism, and polycystic ovaries. Our previous studies showed 
the ability of human bone marrow mesenchymal stem cells conditioned 
media (MSC-CM) to inhibit androgen production by human theca-like cell 
model (H295R cells). Previous studies demonstrated the ability of BMP-2 
as a modulator of androgen production and alteration in steroidogenesis 
pathway enzymes in bovine theca cells. BMP-2 is a prominent member 
of the TGF-beta family and an important mediator of the regenerative 
and immune-modulating functions of MSCs. In this study, we analyzed 
the effect of BMP-2 on steroidogenic pathway enzymes and androgen 
production using a human PCOS in-vitro model. We hypothesize that 
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BMP-2 secreted by human BM-MSCs is a key factor for regulating 
steroidogenic pathway genes expression and able to suppress androgen 
production in a human PCOS cell model.
Methods: The human adreno-carcinoma (H295R) cell line was used 
as an in vitro PCOS model. Cells were cultured at a density of 1.8 x105 
cells per well in six-well plates and treated for 48 hours with recombinant 
BMP-2 with a dose range of 0 to 100 ng/ml with respective control. 
After treatment, media with BMP-2 was removed, cells were washed 
with PBS and serum-free media were added for an additional 24 hours. 
After incubation, cells and media were collected for analysis. The mRNA 
expression for CYP17A1, CYP11A1, DENND1A genes was quantified 
by real-time PCR, the testosterone level in media by radioimmunoassay, 
BMP-2 level in the MSC-CM by ELISA and to confirm the effect of 
MSC-CM is due to BMP-2 or not, we neutralized MSC-CM with an 
anti-BMP-2 antibody.
Results: H295R cells treated with various concentrations of BMP-2 for 
48 hours secreted significantly low level of total testosterone in a dose-
dependent manner (0ng/ml: 68.60 ± 10.6 ng/dl, 0.5 ng/ml: 40.17 ± 4.11 
ng/dl, 6.25 ng/ml: 28.83 ± 8.2 ng/dl, 12.5 ng/ml: 27.73 ± 3.85 ng/dl, 25 
ng/ml: 18.8 ± 1.96 ng/dl (p<0.05). BMP2 >25ng/ml totally suppressed 
testosterone, which was not detected by the system (detection limit: 
10ng/dl). CYP17A1 and DENND1A gene expression was significantly 
decreased (P<0.05) with all the tested concentrations while there was no 
change in the expression of CYP11A1 gene (P >0.05). The concentration 
of BMP-2 in MSC-CM was 62 pg/ml. H295R cells treated with MSC-
CM neutralized with Anti-BMP-2 antibody, showed nullify the effect of 
MSC-CM on steroidogenic pathway genes expression.
Conclusion: BMP-2 significantly suppressed androgen production and 
expression of androgen-synthesizing genes in human theca-like H295R 
cells compared to the control. BMP-2 is a key player in mediating the 
favorable effects of MSC-CM on human PCOS cell model. MSCs could 
provide a novel stem cell therapy for patients with PCOS.

S-174
Mitochondrial Genetic Perturbances in Cumulus Cells. KISHLAY 
KUMAR†,1 Marta Venturas,2 Xingbo Yang,2 Daniel Needleman,2 
Catherine Racowsky,3 Dagan Wells∗.1 1University Of Oxford, Oxford, 
United Kingdom; 2Harvard University, Cambridge, MA, United States; 
3Harvard Medical School, Boston, MA, United States.
Introduction: Cumulus cells are vital for the support of developing 
oocytes, participating in bi-directional communication, transducing 
signals and exchanging macromolecules via transzonal processes. As with 
other cell types, it is likely that appropriate cumulus cell function relies 
on adequate energy production, which in turn depends on the quantity 
and genetic competence of mitochondria. For this reason, we sought to 
examine mitochondrial genetics DNA in relation to factors known to be 
of relevance to oocyte reproductive potential, such as female age and 
body mass index (BMI), as well as assisted reproductive technology 
(ART) outcomes.
Methods: Samples of human cumulus cells, associated with 290 oocytes 
from 85 patients, were collected. ART outcomes (e.g. fertilization, embryo 
development and where applicable implantation and pregnancy) were 
recorded for each of the 290 oocytes. Using a validated quantitative 
PCR (qPCR) method, the corresponding cumulus cells were analysed to 
determine the relative amount of mitochondrial DNA (mtDNA) per cell. 
Additionally, the entire mitochondrial genome was sequenced in a subset 
of 48 cumulus cell samples (35 patients) using a high-depth massively 
parallel sequencing approach (Illumina). Sequence variants detected were 
evaluated using Mitomaster and HmtVar to predict potential impact on 
mitochondrial function. Mixed effect linear regression model was used 
to assess statistical significance between mtDNA and maternal age, BMI, 
and ART outcomes.
Results: A significant association was observed between mtDNA 
quantity and BMI (p<0.001). No other correlations were observed 
with respect to mtDNA quantity and other patient characteristics or 
ART outcomes. Sequencing of mtDNA revealed 210 synonymous and 
136 non-synonymous variants in cumulus cells from patients over 37 
years of age (average age 41.65), whereas 177 synonymous and 120 
non-synonymous variants were detected in younger patients (average 

age 31.10). Interestingly, variants considered to be pathogenic were 
overrepresented in the older patient group (6 detected in the older group 
versus 0 in younger patients, p<0.01).
Conclusion: The present results suggest that cumulus cell mtDNA 
accumulates mutations over time and that mutations known to impact 
mitochondrial function are detected more frequently in cumulus cells 
from older patients. Given the key role of these cells in supporting oocyte 
development, it is possible that such mutations may contribute to the 
well-documented decline in oocyte competence with age. Considering 
the metabolic disturbances and poorer ART outcomes seen in patients of 
high BMI, the association between mtDNA quantity and increasing BMI 
observed in this study warrants further investigation.

S-175
Relationship of Urinary Phthalates to Ovarian Reserve and 
Live Birth in Women Undergoing ART Cycles. Catherine I 
Hill-Verrochi†,1 Kelly Lynch,1 Halina Wiczyk,1 Peter St. Marie,1 
Tayyab Rahil,1 J. Richard Pilsner,2 Cynthia K Sites∗.1 1University of 
Massachusetts--Baystate, Springfield, MA, United States; 2University 
of Massachusetts, Amherst, MA, United States.
Introduction: Phthalates are ubiquitous chemical plasticizers that are 
known endocrine disrupting compounds (EDCs). Animal and human 
data suggest an association between EDC exposure and epigenetic 
dysregulation in sperm, but few studies have examined effects on maternal 
and pregnancy outcomes. In female rats, phthalates are reported to inhibit 
the growth of antral follicles and decrease estradiol production. The 
objective of this study is to examine associations between 16 urinary 
phthalates and markers of ovarian reserve and birth outcomes in women 
undergoing ART cycles.
Methods: We performed a prospective cohort study of 96 women 
undergoing ART with autologous oocytes and having a fresh embryo 
transfer. Sixteen urinary phthalate concentrations were measured at 
the time of egg retrieval by liquid chromatography/mass spectrometry, 
corrected for specific gravity, and log transformed. We performed logistic 
regression, adjusting for BMI, between urinary phthalate concentrations 
and markers of ovarian reserve: cycle day 3 FSH and estradiol, AMH, 
antral follicle count; as well as between urinary phthalate concentations 
and numbers of eggs retrieved, percent mature eggs fertilized, clinical 
pregnancy and live birth rates.
Results: Each unit increase in log concentration of mono-hydroxyisobutyl 
phthalate (MHiBP) resulted in a 1.22x decrease in AMH (p=0.009). Each 
unit increase in log concentration to mono-ethyl phthalate (MEP) resulted 
in a 0.81x increase in AMH (p=0.04). There was a trend toward a positive 
relationship between log concentration of monocarbxyisooctyl phthalate 
(MCOP) and AMH (p=0.06) and day 3 estradiol (p=0.08). Women with 
higher urinary concentrations of metabolites of di-2-ethylhexyl phthalate 
(DEPH): mono(2-ethylhexyl) phthalate (MEHP), mono(2-ethyl-5-
hydroxyhexyl) phthalate (MEHHP), mono(2-ethyl-5-oxohexyl) phthalate 
(MEOHP), and mono(2-ethyl-5-carboxypentyl) phthalate (MECPP), 
tended to have a lower incidence of live birth.
Conclusion: In women undergoing ART, urinary concentrations of MHiBP 
were associated with decreased AMH levels. Urinary concentrations of 
DEPH metabolites (MEHP, MEHHP, MEOHP, and MECPP) tended to 
be inversely associated with live birth. Phthalate exposure could reduce 
the size of the growing follicle pool and impair fertility. Support: NIH 
R01 ES028298

S-176
Epigenetic Regulation of Hepatic IGFBP2 Expression in 
Gestational Diabetes Mellitus. Di Xie†,1 Huang Xinmei†,1 Da Li,2 
Yingqun Huang∗.1 1Yale University School of Medicine, New Haven, 
CT, United States; 2China Medical University, Shengyang, China.
Introduction: There exists a strong inverse correlation between 
circulating levels of IGFBP2 (predominantly derived from the liver) as 
early as 10 weeks of gestation and subsequent risk of gestational diabetes 
mellitus (GDM). IGFBP2 overexpression protects against type-2 diabetes 
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(T2D) in multiple animal modelsWe observed that H19 lncRNA alters 
hepatic IGFBP2 gene methylation and expression. We investigated how 
H19 epigenetically regulates IGFBP2 expression.
Methods: Viral vector-mediated H19 overexpression was performed in 
mice and in primary mouse hepatocytes. H19 siRNA knockdown was 
conducted in human hepatoma cell line HepG2. Mice with T2D were 
treated with metformin. Effects of H19 and metformin on IGFBP2 gene 
methylation and expression were assessed using quantitative methylation-
specific PCR, RT-qPCR, and Western blotting. Bioinformatics predicted 
binding of transcription factors to regions of IGFBP2 with altered 
methylations, followed by ChIP-qPCR to confirm functional interactions.
Results: H19 overexpression decreased methylation at a specific CpG 
site within the first exon of IGFBP2, whereas H19 knockdown increased 
its methylation. There was a positive correlation between methylation 
at the CpG and IGFBP2 expression and a negative correlation between 
methylation and binding of transcription factor YY1 to the first exon 
of IGFBP2. YY1 was previously shown to induce gene silencing via 
locus-specific recruitment of polycomb repressive complex 2 (PRC2). 
Finally, metformin treatment of diabetic mice decreased hepatic H19 
and increased circulating IGFBP2, which was accompanied by improved 
systemic insulin sensitivity.
Conclusion: H19 inhibits IGFBP2 gene body methylation contributing 
to YY1 binding and subsequent suppression of IGFBP2 expression. 
Metformin downregulates hepatic H19 and may be useful for preventing 
GDM in women with decreased circulating IGFBP2 at early stages of 
pregnancy (Figure 1).

S-177
The Molecular Function of GALNTL5 Restricted to Mouse 
Spermatids. Nobuyoshi Takasaki,1,2 Mamoru Yamashita,2 Akihiro 
Nawa.1,2 1Nagoya University Graduate School of Medicine, Nagoya, 
Japan; 2Bell Research Center for Reproductive Health and Cancer, 
Nagoya, Japan.
Introduction: Polypeptide N-acetylgalactosaminyltransferase-like 
protein 5 (GALNTL5) belongs to the pp-GalNAc-T family. In mouse, 
its expression is restricted to spermatids, and haploinsufficiency causes 
immotile spermatozoa with an aberrant protein composition. Moreover, 
heterozygotic deletion of human GALNTL5 was detected in a patient 

diagnosed with asthenozoospermia (low sperm motility). However, the 
glycosyltransferase activity of GALNTL5 has not been identified, and 
the exact function of GALNTL5 in spermiogenesis is still unknown.
Methods: To investigate the function of GALNTL5 in spermiogenesis, 
we established a cultured cells line that can regulate the expression of 
mouse Galntl5 cDNA using the Cumate Switch system. Galntl5 cDNA 
fused to the GFP gene was cloned in an EEV (enhanced episomal vector) 
featuring the cumate-inducible system. The vector was transfected into 
the mouse spermatocyte cell line GC-2spd (ts). Using the resultant 
cell lines, we confirmed the localization of GALNTL5 protein in cells 
under the fluorescence microscope, based on the GFP signal. Proteins 
extracted from the established cells were subjected to pull-down assays, 
and the proteins that interact with GALNTL5 were identified by mass 
spectrometry (MS). Furthermore, fluorescence microscopy and Western 
blotting were performed to detect the changes that occur in cells when 
GALNTL5 is expressed.
Results: We succeeded in establishing two independent cell lines in 
which the cumate switch induced expression of GALNTL5-GFP. The GFP 
signals co-localized with endoplasmic reticulum (ER) markers, indicating 
that GALNTL5 resides in the ER. Pull-down assay and subsequent MS 
supported this idea by demonstrating that GALNTL5 associates with ER-
resident chaperone proteins. Calnexin, an ER-resident chaperone protein, 
recognizes and strongly binds to the N-linked glycosyl-modification on 
GALNTL5. In addition, accumulation of GALNTL5 decreases the levels 
of proteins constituting the ER and Golgi apparatus, resulting in cell death.
Conclusion: These results raise the possibility that GALNTL5 impairs 
the function of Calnexin in the ER, thereby contributing to the regression 
of organelles during sperm formation.

S-178
Trophectoderm Morphology in Euploid Embryos is Related to 
Infertility Diagnosis and Pregnancy Outcome After Transfer. 
Nicole D Ulrich†, Ashley Hesson, Anne Waldo, Erin Inman, Micaela 
Stevenson, Molly Moravek, Samantha Schon, Min Xu∗. University of 
Michigan, Ann Arbor, MI, United States.
Introduction: Studies show that day 3 and day 5 embryo morphology 
correlates with ongoing pregnancy and live birth rate. However, in the 
era of single euploid embryo transfer, few studies are available regarding 
effect of inner cell mass (ICM) and trophectoderm (TE) morphology 
on outcomes after euploid transfer. We aimed to evaluate pregnancy 
outcomes, including live birth, relating to embryo characteristics and 
morphology.
Methods: We reviewed all single euploid embryos transfers in an 
academic fertility clinic by retrospective chart review from 1/1/2016 to 
8/31/2018. Blastocyst morphology evaluated by Gardner grading system. 
PGT-A performed with next generation sequencing platform. Variables 
assessed included blastocyst expansion level (EL), ICM grade, TE grade, 
patient age at retrieval, number of oocytes retrieved, infertility diagnosis, 
pregnancy (serum hCG), ongoing pregnancy (fetal cardiac activity) and 
pregnancy outcome. Logistic and linear mixed models with random 
intercepts to account for within-patient correlation used to evaluate 
association between predictors and outcomes. All models adjusted for 
age at retrieval and BMI.
Results: We evaluated embryo morphology in 341 single euploid embryo 
transfers including EL 3-6 (9 embryos were EL 3, 14 EL 4, 285 EL 5, 32 
EL 6), ICM grade (136 A and 205 B), and TE grade (94 A, 222 B, 25 C). 
Pregnancy rate (positive serum hCG/total transfers) was only correlated 
with TE grade and was significantly lower in TE grade C (40%) transfers 
compared to A and B (67%, 73%); (p=0.003, OR 0.3; 0.1-0.6) with no 
difference in pregnancy rate between blastocysts frozen on day 5 vs 6. 
However, after positive HCG, day 6 blastocyst was negatively associated 
with ongoing pregnancy (p=0.02; OR 0.3; CI 0.2-0.7). TE and ICM grade, 
and EL of blastocyst were not predictive of ongoing pregnancy after 
positive HCG. TE grade C embryos resulting in pregnancy, had similar 
subsequent live births at 60% vs grades A and B (71%, 62%). Of 12 
spontaneous abortions, none were in the TE grade C group; unsuccessful 
pregnancies in this group were all classified as biochemical. The mean 
proportion of TE grade C embryos vs total embryos created per fresh 
cycle was 17.4%. Unexplained infertility diagnosis was an independent 
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predictor for higher proportion TE grade C embryos per fresh cycle 
(p=0.02). There was no correlation between number of oocytes retrieved 
and proportion of TE grade C embryos.
Conclusion: Euploid embryos with poor TE morphology occur more often 
in unexplained infertility. While pregnancy rate is lower in embryos with 
poor TE morphology, ongoing pregnancy rates are similar, and live births 
occur. Setting appropriate expectations is key when counseling patients 
prior to single euploid embryo transfer. It is important to understand 
subtle differences in expected outcomes based on embryo characteristics 
and morphology.

S-179
Ozone Therapy and Pulsed Electro-Magnetic Field (PEMF) Could 
Improve Female Reproductive Potential. Zaher Merhi∗,1 Subasinghe 
Ashini R Dias†,2 Amber Moseley,3 Rajean Moseley-LaRue,3 John 
Zhang.4 1Albert Einstein College of Medicine, Bronx, NY, United 
States; 2Seton Hall University, South Orange, NJ, United States; 
3HOCATT USA, Weatherford, TX, United States; 4New Hope Fertility 
Center, New York, NY, United States.
Introduction: Women with severely diminished ovarian reserve (DOR) 
who had repeated failed IVF cycles and women with persistently thin 
endometrial lining thickness (EMT) during frozen embryo transfer (FET) 
cycle have limited treatment options with a large majority of patients 
resorting to using donor oocytes and gestational carrier. Data in animal 
studies suggest that Ozone Therapy (OT) and PEMF are emerging as 
potential therapeutic adjuncts for female reproduction. The objective of 
this study was to determine whether OT+PEMF in vivo administration 
via the HOCATT machine improves the outcome in women undergoing 
IVF/FET and to assess the effect of OT in vitro on human granulosa cell 
(GC) function.
Methods: The study was approved by IRB and participants were 
consented. Experiments: #1) Women (n=15) with severe DOR underwent: 
1st IVF cycle (Cycle 1), followed by OT (transdermally and vaginally) 
+PEMF administration for 3 weeks, followed by a 2nd IVF cycle (Cycle 2) 
using the same protocol as Cycle 1. Data were presented as mean±SEM. 
Paired t-test was used to compare data. #2) Participants (n=3) had a 
persistently thin EMT (<5 mm) despite the intake of most medical agents 
known to improve EMT, making them unable to have an FET. They 
underwent OT+PEMF for 3 weeks after which EMT was compared. #3) 
Participants (n=6) who underwent oocyte retrieval had their GCs split 
equally and cultured with OT or placed on room temperature (control); 
after which PCR was performed for genes involved in steroidogenesis: 
aromatase (CYP19A1), Side-Chain Cleavage (SCC), StAR, and 3 Beta-
hydroxysteroid dehydrogenase (HSD).
Results: #1) Cycles 1 and 2 had no significant difference in the # of days 
of stimulation (p>0.05), dose of medications used (p>0.05), # of oocytes 
retrieved (1.1 ± 0.4 vs. 1.5 ± 0.3, respectively; p=0.3) or peak E2 levels 
(539.5 ± 96.1 vs. 591.5 ± 102.6 pg/mL, respectively; p=0.6). The # of 
embryos formed in Cycle 2 was significantly higher than the # of embryos 
formed in Cycle 1 (1.2 ± 0.3 vs. 0.4 ± 0.4, respectively; p=0.02). #2) All 
participants reached an EMT of approximately 7 mm. Following FET, 
participant A is currently in the 2nd trimester of pregnancy; participant B 
became pregnant and had a missed abortion; and participant C did not 
get pregnant. #3) OT caused a significant 5 times increase in CYP19A1 
and 50% significant decrease in SCC (p<0.05 for both).
Conclusion: OT+PEMF, both of which have vasodilatatory, anti-
inflammatory, and anti-oxidant actions, could improve EMT and could 
improve the # of formed embryos without increasing the # of oocytes 
retrieved, suggesting improvement in oocyte quality. OT alters genes 
involved in steroidognesis in particular aromatase.

S-180
Prenatal Androgen Exposure Alters Gene Expression Patterns 
in Neonatal Uterus. Jeevitha Patil†, Maya Barsky†, Chellakkan 
Blesson∗. Baylor College Medicine, Houston, TX, United States.
Introduction: Polycystic ovarian syndrome (PCOS) is one of the 
most common endocrine disorders in reproductive women. PCOS has 
lasting effects on the entire life of an affected woman and increasing 

evidence suggests that the in-utero environment may predispose a fetus 
to develop characteristics of PCOS. The endometrial function of PCOS 
is markedly different than that of unaffected women and has been linked 
to poor reproductive potential, hyperplasia, abnormal uterine blood 
flow, carcinoma and higher miscarriage rates.Our goal was to evaluate 
if prenatal androgen exposure may lead to alterations in gene expression 
in the uterus of the offspring at birth using a murine lean PCOS model.
Methods: Pregnant female mice (C57BL/6J, n=8) were injected with 
dihydrotestosterone (DHT) (250µg/mouse/day) on days 16-18 of gestation 
and control mice were injected with vehicle (sesame oil, n=8). Pups were 
then euthanized at birth (Day 0) and uteri were collected. RNA was then 
extracted from these samples and converted to cDNA. Select genes were 
then used to evaluate gene expression using qPCR between the DHT 
exposed uteri versus control.
Results: We evaluated the expression of 37 target genes that were involved 
with uterine function or considered to be altered in PCOS. DHT exposure 
downregulated 25 of the studied genes. Genes that were downregulated 
were primarily involved in intracellular signaling (Pten, Akt1, mTOR, 
Rps6kb1), steroid pathways (Cyp19a1, Cyp11a, Star, Ncoa3), epithelial 
differentiation and development (3-integrin, calcitonin, plexinB1, Wnt7a, 
Msx-1, MMP-7), and insulin and hormone regulation (Lhcgr, Igf1r, 
Egfr, Insr). KEGG functional enrichment analysis showed that these 
downregulated genes are involved particularly with the P13-Akt-mTOR, 
insulin, and steroid pathway, as well as cell adhesion and cancer signaling.
Conclusion: Our data indicates that in the neonatal mice, early androgen 
exposure had an effect on different signaling pathways evidenced by 
altered gene expression at birth. Therefore, prenatal androgen exposure 
can induce abnormal downregulation of genes in utero and thus predispose 
offspring to develop aberrant uterine function contributing to the PCOS 
phenotype.

S-181
Baseline Endometrial Thickness or Endometrial Thickness Change 
in Response to Estrogen is Not Predictive of Frozen Embryo 
Transfer Success. Elnur Babayev†,1 Caroline Hensley†,2 John X 
Zhang,1 Serdar E Bulun∗.1 1Northwestern University Feinberg School 
of Medicine, Chicago, IL, United States; 2University of Cincinnati 
College of Medicine, Cincinnati, OH, United States.
Introduction: There is some consensus that endometrial thickness 
(EMT) needs to be at least 7mm on day of embryo transfer. However, the 
predictive role of baseline EMT and EMT change in response to estrogen 
is largely unknown. The objective of this study was to evaluate the role of 
endometrial thickness in frozen embryo transfer (FET) cycles.
Methods: Charts of 245 patients who underwent medicated FET over a 
6 month period in our institution were reviewed. First FET cycles with 
high-grade blastocysts were analyzed. Cycles with donor oocytes, with 
PGT-A, natural FET cycles or patients with uterine anomalies were 
excluded. Clinical pregnancy was the primary outcome. First, we analyzed 
the association of baseline endometrial thickness (EMTb - Day 3 of cycle) 
and endometrial thickness change (EMTΔ - from baseline to start of 
progesterone supplementation) with FET success. Our clinic uses 7mm 
as a cut-off value to start progesterone. Second, we investigated whether 
baseline estradiol levels and body mass index (BMI) are associated with 
EMTb. 121 cycles met inclusion criteria. Data is expressed as mean±SD 
and analyzed using Student’s t-test. Correlation between baseline 
estradiol levels, BMI and EMTb was evaluated using Pearson correlation 
coefficient. Multivariate logistic regression analysis was performed to 
analyze predictive value of endometrial thickness in FET success.
Results: Patients in both groups (pregnant vs. non-pregnant) had similar 
BMI (25.4±6.2 vs. 25.1±5.9; p=0.84) and age at the time of oocyte 
retrieval (34.7±3.6 vs 34.2±3.8; p=0.44). No difference was observed 
in EMTb and EMTΔ in cycles resulting in clinical pregnancy compared 
to unsuccessful transfers (5.1±2.2 vs 5.0±1.9; p=0.92 and 4.7±2.4 vs. 
4.4±2.4; p=0.56). When 7mm cut-off was used, endometrial thickness on 
the day of start of progesterone supplementation (EMTp) was also not 
different between groups (9.8±2.9 vs. 9.4±2.5; p=0.50). Multivariable 
logistic regression models did not demonstrate any predictive value of 
EMTb, EMTp or EMTΔ in predicting success of FET cycles (p=0.92; 
p=0.80 and p=0.84, respectively). There was no significant correlation 
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between EMTb and baseline estradiol levels (r= -0.001; p=0.985). BMI 
showed statistically significant weak positive linear relationship with 
EMTb (r=+0.29; p=0.002)
Conclusion: Our study did not demonstrate any significant relationship 
between baseline endometrial thickness or endometrial thickness change 
and clinical pregnancy rates in frozen embryo transfer cycles. Significant 
positive linear relationship of BMI with baseline endometrial thickness, 
despite no correlation between baseline estradiol and EMTb, points to 
the role of possible other mechanism affecting EMT besides estradiol in 
obese patients.

S-182
Discovery and Quantification of Novel Markers of Primary 
Ovarian Insufficiency. Satoko Osuka∗,1 Yukiyo Kasahara†,1 
Nobuyoshi Takasaki∗,1 Baya Sula,1 Sayako Yoshita†,1 Natsuki 
Nakanishi†,1 Tomohiko Murase,1 Tomoko Nakamura,1 Maki Goto,1 
Akira Iwase∗,2 Fumitaka Kikkawa∗.1 1Nagoya University Graduate 
School of Medicine, Nagoya, Japan; 2Gunma University Graduate 
School of Medicine, Maebashi, Japan.
Introduction: Primary ovarian insufficiency (POI) is defined as the 
development of hypogonadotropic hypogonadism in women under the 
age of 40. POI is one of the causes of intractable infertility. There are 
some known causes of POI, such as chromosomal defects and iatrogenic 
factors. Moreover, some reports indicate the correlation between POI 
and autoimmune diseases. In this study, we used the sera of POI patients 
with thyroid autoimmunity (TA) to identify the antigens associated with 
ovarian autoimmunity (OA) and measured the levels of its respective 
autoantibody in POI patients.
Methods: Immunoprecipitation (IP) was performed using patient 
serum samples (POI with/without TA and control patients) and protein 
from granulosa cells (HGrC1). IP products were analyzed using mass 
spectrometry (LC/MS/MS) to identify the antigens present in OA. 
Recombinant proteins of the antigen were produced using HEK293T 
cells and the cumate gene-switch system. Antibodies in the sera were 
quantified by an enzyme-linked immunosorbent assay using the 
recombinant proteins.
Results: Mass spectrometry of the IP products obtained after incubating 
HGrC1 proteins with the sera of POI patients with TA identified 52 
proteins. We selected the POTE (prostate, ovary, testis and placenta) 
F-protein (POTEF) as the candidate antigen since it is specifically 
expressed in human gonads. Recombinant human POTEF protein was 
synthesized from full length cDNA and used to quantify the antibodies 
against POTEF in the sera. A standard curve was drawn using the control 
serum. A high titer serum was selected and assigned a concentration of 
100 IU/L after a 100-fold dilution. The median level of anti-POTEF 
autoantibodies in POI patients was significantly higher than that in 
healthy controls (75.01 IU/L [29.53-280.1 IU/L], n=11 vs. 27.13 IU/L 
[1.660-83.08], n=6; median IU/L [min-max], n=sample size; p<0.05).
Conclusion: We identified the POTEF protein as a target antigen for 
OA in POI patients and established a method for the quantification of 
anti-POTEF antibodies in patient serum samples. Serum anti-POTEF 
autoantibodies may be a novel marker for POI patients.

S-183
Intrauterine Insemination Cycles: Characteristics Associated 
with Live Birth and Thresholds for Ineffective and Futile Care. 
Alessandra J Ainsworth†,1 Emily Barnard,2 Sarah Baumgarten,1 
Camden Lopez,1 Amy Weaver,1 Zaraq Khan.1 1Mayo Clinic, Rochester, 
MN, United States; 2University of Pittsburgh, Pittsburgh, PA, United 
States.
Introduction: We aimed to identify intrauterine insemination (IUI) 
cycle characteristics associated with live birth while defining ineffective 
and futile care criteria. Time to live birth by evaluating number of IUI 
cycles and associated cycle characteristics required to achieve successful 
pregnancy was also demonstrated.
Methods: This retrospective cohort study evaluated couples pursuing 
IUI from January, 2005 to September, 2017 at a tertiary care academic 
institution. Only women using fresh partner ejaculate were included. 

Female age, ejaculate and inseminate parameters and ovarian stimulation 
type were evaluated for association with live birth, birth after 24 weeks 
gestation. Outcomes were evaluated per IUI cycle, rather than per patient. 
Consistent with ASRM guidelines, ineffective care was defined as live 
birth <5% and futile care as live birth 0%. Univariate and multivariate 
logistic regression models were fit to evaluate characteristics with 
probability of live birth. Models were fit using generalized estimating 
equation methodology with an exchangeable correlation structure to 
account for the correlation between cycles involving the same patient.
Results: A total of 2912 IUI cycles were included for 1117 women. Type 
of ovarian stimulation, female age, and motility in the inseminate were 
significantly associated with odds of live birth. Categories with less than 
10 subjects per category were inconclusive, rather than ineffective. No live 
births were reported among women 43 years of age or older. Initial analysis 
identified a threshold of live birth >5% for motility in inseminate of 60%. 
A higher proportion of women who achieved a live birth did so in the first 
two cycles, indicating an overall shorter time to successful pregnancy, 
in women ≤ 37. Impact of inseminate motility was less noticeable with 
increasing female age. Time to pregnancy data is presented in Figure 1.
Conclusion: Increasing female age, above 37 compounded by low 
motility met criteria for futile care. Ineffective care was noted with use 
of oral medications and low motility (<60%) in the inseminate, even 
for women aged 35-37. Both pre- and post-treatment semen parameters 
as well as the type of ovulation induction protocol in context with the 
patient’s age should be reviewed for appropriately directing care and 
adequate counseling.

S-184
To FET or Not to FET: Embryo Transfer Cancellations in Patients 
with Polycystic Ovary Syndrome. Hanna S Mandell†, C Oso†, E 
Radley†, J Anderson†, Z Pavlovic†, L Grimm†, N Raptis†, R Jeelani∗, 
A Beltsos∗. Vios Fertility Institute, Chicago, IL, United States.
Introduction: Polycystic Ovary Syndrome (PCOS) affects approximately 
5 million women in the United States, in addition to being the number one 
cause of female infertility. While clinicians have a definitive understanding 
of how to minimize the risk of Ovarian Hyperstimulation (OHSS) in PCOS 
patients undergoing In Vitro Fertilization (IVF), previous studies have not 
clearly defined the ideal protocol for PCOS patients undergoing Frozen 
Embryo Transfers (FETs). Given that PCOS patients constitute a unique 
and overall younger demographic compared to their treatment-seeking 
peers, this patient population may benefit from a specialized endometrial 
preparation protocol. We sought to investigate whether the standard FET 
treatment protocol is effective for women with PCOS by analyzing the 
rate of FET cancellations in this subgroup of infertility patients.
Methods: FET cycles between April 2017 and September 2019 were 
included in a retrospective chart review of patients at a private multi-site 
fertility clinic. Patients were divided into two groups: those with PCOS 
and those with all other infertility diagnoses. All patients had basic fertility 
work up followed by hormone replacement therapy. We analyzed whether 



 
Scientific Abstracts Reproductive Sciences Vol. 27, Supplement 1, March  2020 359A

Saturday Posters

transfer cycles were completed. Cancellations due to embryo quality and 
personal circumstances were excluded. Two sample t-tests and chi square 
analysis were used to analyze the data using SPSS.
Results: A total of 278 Frozen Embryo Transfer treatment cycles (n = 
278) were analyzed. Baseline characteristics between the two groups were 
not significant. The rate of cancelled FETs for PCOS patients did not 
significantly differ from that of patients with all other diagnoses (p>0.05). 
The difference in baseline estrogen (E2) was statistically significant (p 
= 0.037), where patients with completed FET cycles had an average E2 
of 93.02 pg/ml and patients with cancelled FET cycles had an average 
E2 of 53.236 pg/ml. Maximum serum E2 levels between patients with 
completed FETs (average maximum E2 = 794.22 pg/ml) and patients 
with cancelled FETs (average maximum E2 = 1031.72 pg/ml) were not 
statistically significant (p >0.05).
Conclusion: Our study found that PCOS patients did not demonstrate 
higher FET cancellation rates than patients with other primary causes of 
infertility, indicating that the existing FET treatment protocol may be 
sufficient for this patient population. However, patients with cancelled 
FETs demonstrated excess fluid in the endometrial lining during 
ultrasound monitoring. While maximum E2 levels did not differ between 
the two groups studied, patients with cancelled FETs demonstrated a 
steeper increase in E2 levels throughout their cycles. Further research is 
recommended to determine the optimal treatment and dosing schedules 
for patients who show clinical signs of an increased rate of E2 production.

S-185
Optimal Criteria for Determining the Luteinizing Hormone Surge 
in Natural Cycle Frozen Embryo Transfers. Nirali Shah†,1 Kolbe 
Hancock†,2 Stephanie Willson†,1 Alexis Melnick∗,2 Zev Rosenwaks∗.2 
1New York Presbyterian, New York City, NY, United States; 2The Ronald 
O. Perelman and Claudia Cohen Center for Reproductive Medicine, 
New York City, NY, United States.
Introduction: Multiple criteria for determining luteinizing hormone (LH) 
surge in natural cycle frozen-thawed embryo transfers (NFETs) have been 
proposed. Suggested criteria include onset of LH rise, peak LH level, peak 
estradiol (E2) level, or 30% drop in E2 level. LH and E2 parameters are 
used separately or in combination, but there is no consensus on which 
criteria yield optimal cycle outcomes. The objective of this study is to 
investigate a correlation between criterion used to determine LH surge and 
cycle outcome to better understand ideal parameters for NFET.
Methods: The study was comprised of women 20-49 years old undergoing 
a natural cycle with up to 2 blastocyst-stage frozen-thawed embryos. 
NFETs performed from January 2010 through December 2018 were 
considered for inclusion. Patients who underwent blastocyst-stage NFET 
with or without pre-implantation genetic screening (PGS) were included. 
Exclusion criteria included use of donor oocytes or history of Asherman’s 
syndrome. Patients were subdivided based on the criteria used to determine 
LH surge. Primary outcomes included clinical pregnancy, biochemical 
pregnancy, ectopic pregnancy, and non-pregnant rate. Chi-square analysis 
was used to study association between criteria used to determine LH surge 
and clinical pregnancy rate.
Results: A total of 3829 cycles met criteria for inclusion. Mean age of the 
cohort was 36.9 ± 4.6 years. Overall clinical pregnancy rate was 53.8%. 
There was no difference between average age in outcome groups (p=0.22). 
The most commonly used criteria to determine surge was LH peak (53%) 
and a combination of LH and E2 peaks (26%). Chi-squared analysis 
demonstrated that determining surge by LH peak alone was associated 
with a higher clinical pregnancy rate (1126 observed vs. 1091.97 expected; 
χ2=1.06) and a lower non-pregnant rate (709 observed vs. 743.9 expected; 
χ2=1.64). Determining surge by E2 drop showed significant negative 
association with clinical pregnancy (8 observed vs. 17.22 expected; 
χ2=4.94) and significant positive association with non-pregnant outcome 
(20 observed vs 11.7 expected; χ2=5.8). Determining surge by E2 peak 
alone was associated with significantly higher rate of ectopic pregnancy 
(13 observed vs. 4.87 expected; χ2=13.58).
Conclusion: Our data suggest using LH peak alone to determine LH 
surge in NFETs is associated with increased clinical pregnancy rate and 
decreased non-pregnant rate. Using a drop in E2 level to determine surge 
was associated with significantly increased non-pregnant rate. There was 

a significantly increased rate of ectopic pregnancy when E2 peak alone 
was used to determine LH surge. These findings indicate that LH peak 
alone is the most appropriate marker for LH surge, and accurately reflects 
time to peak receptivity of endometrium.

S-186
Caloric Restriction Effects on Reproductive and Metabolic 
Parameters on the Aged Wistar Rats. Pablo López De Jesús∗,1 
Isarael Enrique Crisanto López†,2 Edith Arenas Rios†,1 Isabel Arrieta 
Cruz†,3 Juan Carlos Flores Alonso†,4 Marcela Arteaga Silva†.1 1UAM, 
Mexico, Mexico; 2BUAP, Puebla, Mexico; 3INGER, Mexico, Mexico; 
4CIBIOR, Atlixco, Puebla, Mexico., Mexico.
Introduction: Aging is a gradual process that affects to all individuals 
and it is associated with chronic degenerative diseases, cardiovascular 
diseases and a decrease in reproductive processes. It can be influenced 
by different factors like diets. Thus, the diet control can be an important 
factor over longevity and reproductive function, like Male Sexual 
Behavior (MSB), the fertilizing capacity of the spermatozoa and metabolic 
health. Some studies shown the reduction of 10 to 40 % in the nutritional 
regimen (Caloric Restriction “CR”) is the most effective physiological 
manipulation to extend the maximum life expectancy. In addition, the CR 
can maintain the MSB and can even achieve fertility in aged Wistar rats. 
However, the sperm quality parameters as well as the MSB and metabolic 
parameters have not been detailed. The objetive of this work was to 
evaluate the effects of CR on the reproductive and metabolic parameters 
in the aged Wistar rats.
Methods: Wistar male rats (12 months old) were housed individually into 
acrylic cages. The food intake, the MSB, quality sperm and metabolic tests 
were evaluated for 15 days before at CR. After, the rats were separated in 
different groups accord its diets: 15, 35% of CR and a control group with 
ad libitum intake. MSB, sperm quality and metabolic tests were performed 
at 6 and 12 months of CR.
Results: The CR after 6 and 12 months in animals of 18 and 24 months 
age improve the sperm quality compared to ad libitum or control. A 
progressive decrease in sperm quality is observed for the control group, 
it was significative at 24 months of age, not there for the RC groups, the 
MSB decreased for the control group since the 18 months of age, while 
RC groups maintained the MSB at 24 months of age, thus, the metabolic 
parameters show homogeny for the groups CR while the control presented 
alterations in Insulin and leptin.
Conclusion: We can conclude that the CR improves the sperm quality, 
the MSB and metabolic parameters during aging.

S-187
Human Herpesvirus 6 (HHV-6): Prevalence in Prospectively 
Collected Endometrial Biopsies From Good Prognosis Women 
Before Undergoing Their First IVF Cycle. Humberto Scoccia,1 
James Morong,1 Phillip Pratt,2 Konstance Knox.2 1University of Illinois 
Chicago, Chicago, IL, United States; 2Coppe Healthcare Solutions, 
Waukesha, WI, United States.
Introduction: Recent studies have identified human herpesvirus 6 
(HHV-6), and specifically species HHV-6A, in endometrial tissue of 43% 
of women with unexplained infertility, but not in controls. Associated 
findings included alterations in eNK cells and cytokine profiles, supporting 
a hypothesis that HHV-6 may impair endometrial receptivity. To address 
this, we examined endometrial biopsies (EB) for HHV-6 in infertile 
women and correlated the results with pregnancy outcome.
Methods: An observational cohort design was used in the prospective 
collection of EBs from women undergoing their first IVF cycle at an 
academic medical center. EBs were prepared by formalin fixation paraffin 
embedding (FFPE) for histologic and immunohistochemical (IHC) 
analysis. Clinical pregnancy outcomes were obtained from medical 
records. Institutional IRB approval was obtained. Inclusion criteria 
were women aged 21-37 years diagnosed with ovulatory dysfunction, 
male or unexplained infertility undergoing their first IVF cycle between 
2017-2019. EB was obtained 6-12 days after progestogen (norethindrone 
acetate) induced menstruation (equivalent to menstrual cycle days 19-25). 
In total 35 women had coded EB samples for blinded HHV-6 analysis and 
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30 of these patients completed embryo transfer (ET). FFPE EB specimens 
were assessed by IHC with a validated diagnostic assay for late structural 
proteins of HHV-6. Histologic evaluation of the EB and IHC evaluation 
for CD138+ plasma cells was performed. Data were analyzed by Fishers 
Exact and t Tests (two tailed) with p<0.05 significance.
Results: There were a total of 35 subjects. 6 subjects tested positive for 
HHV-6 (17%); 5 had an ET with 1 resulting clinical pregnancy (20%). 
29 subjects tested negative for HHV-6; 25 had an ET with 15 resulting 
clinical pregnancies (60%). 24 of 35 EB samples tested positive for chronic 
endometritis by CD138 staining (68.5%) and 30 patients underwent ET. 
11 of 20 CD138 positive subjects who underwent ET conceived (55%), 
and 5 out of 10 CD138 negative patients who underwent ET conceived 
(50%, p=NS). 20 of 29 EBs were CD138 pos/HHV-6 neg (69%) and 4 
of 6 EBs were CD138 pos/HHV-6 pos (67%) (p=NS).
Conclusion: Prospectively collected EBs were used to assess HHV-6 
prevalence in good prognosis infertile women undergoing their first 
IVF cycle. We found that 17% of the subjects tested positive for active 
HHV-6. There was no association between HHV-6 and CD138 positive 
plasma cells. Surprisingly, the presence of chronic endometritis by CD138 
did not affect clinical pregnancy rates in this cohort. This pilot was not 
sufficiently powered to demonstrate a significant difference in pregnancy 
rates between HHV-6 positive (1 of 5) and HHV-6 negative (15 of 25) 
patients. A larger prospective study is required to confirm these findings.

S-188
Impact of Serum Progesterone Concentrations on the Day of 
Trigger and Obstetric Outcomes. Anthony M. DeAngelis†,1,2 Ariel 
Dunn†,2 Mae Healy,2 Saioa Torrealday,2 Rhiana Saunders,2 John 
Csokmay,2 Micah Hill∗.1,2 1National Institutes of Health, Bethesda, 
MD, United States; 2Walter Reed National Military Medical Center, 
Bethesda, MD, United States.
Introduction: Progesterone levels on the day of trigger have been 
associated with reduced implantation and live birth. It is unclear if 
elevated progesterone is also associated with abnormal placentation, 
potentially resulting in an increased risk of adverse obstetric outcomes. 
The objective of this study was to determine if serum progesterone on the 
day of hCG is associated with abnormal placentation leading to adverse 
obstetric outcomes.
Methods: This was a retrospective cohort study evaluating the association 
of progesterone on the day of trigger with adverse obstetric outcomes. 
371 fresh autologous embryo transfers with a singleton live birth at the 
treating facility were included. The primary outcome was composite 
placental disorders and hypertensive disorders, which combined all 
relevant adverse outcomes within those two separate categories. Linear 
regression analyzed the linear association of progesterone with adverse 
obstetric outcomes. Adjusted models accounted for maternal age, which 
was a confounder for most obstetric outcomes.
Results: Placental and hypertensive disorders were common in women 
after IVF, ranging from 30 to 42% overall. Neither composite placental 
nor hypertensive disorders were associated with progesterone levels. 
Individual disorders, such as oligohydramnios, gestational diabetes, 
gestational hypertension, preeclampsia, small for gestational age, preterm 
delivery, and others were also not associated with progesterone levels. 
These values were non-significant even before correction for multiple 
comparisons.
Conclusion: Elevated progesterone on the day of trigger was not associated 
with poor obstetric outcomes. The effect of elevated progesterone appears 
to be an all or nothing phenomenon, primarily affecting implantation.

Obstetric outcomes

Disorder Prevalence Unadjusted 
P-value

Age adjusted 
P-value

Composite Placental 
Disorder 42.4% 0.974 0.774

Composite Hypertensive 
Disorder 30.2% 0.099 0.169

Any Growth Disorder 4.3% 0.417 0.349

Oligohydramnios 7.1% 0.148 0.064

Small for Gestational 
Age 2.2% 0.415 0.398

Intrauterine Growth 
Restriction 2.9% 0.762 0.762

Gestational Hypertension 14.4% 0.281 0.346

Preeclampsia 15.1% 0.817 0.723

Placental Abruption/
Previa/Acreta 5.0% 0.388 0.422

Gestational Diabetes 6.5% 0.272 0.499

Preterm Delivery 18.6% 0.429 0.444
 

S-189
Physician Knowledge of Polycystic Ovary Syndrome Diagnosis and 
Comorbidities. Micaela Stevenson†, Tyler Adkins, Yolanda Smith, 
Molly Moravek∗. University of Michigan, Ann Arbor, MI, United 
States.
Introduction: Approximately 6-10% of women in the United States 
have Polycystic Ovary Syndrome (PCOS). While PCOS is commonly 
associated with subfertility and infertility, this disorder predisposes 
patients to several comorbid conditions including metabolic syndrome, 
hypertension, hyperlipidemia, obstructive sleep apnea, and endometrial 
cancer. Thus, primary care providers must have an adequate understanding 
of this diagnosis to manage and screen for these conditions. The objective 
of this study was to assess primary care providers’ knowledge regarding 
the diagnostic criteria of PCOS and associated comorbid conditions.
Methods: Adult primary care physicians and general obstetrician 
gynecologists at an academic institution completed an anonymous, online 
survey assessing knowledge of PCOS. Response data were processed 
using R. We fit multilevel logistic regression models to participants’ 
response errors. The models allowed intercepts to vary randomly at the 
participant and item levels. We report means and standard deviations 
of error rates, as well as regression coefficients[SY1] . We also report 
z-stats and p-values and use an alpha-threshold of 0.001 to infer 
statistical significance. Our analyses focused on response error rates to 
different items presented in the questions about diagnostic criteria and 
comorbidities of PCOS.
Results: Data collection for this project is ongoing. 28 generalist 
Obstetrician gynecologists (Ob/Gyn), 27 internal medicine physicians, 
and 20 family medicine physicians participated in this study. For the 
diagnostic criteria question, the mean error rate across all participants 
was 25% (σ = 0.43). Metabolic syndrome was incorrectly selected as a 
diagnostic criterion by 23% of respondents. 67% of respondents missed 
the hyperandrogenism diagnostic criterion of male patterned baldness. 
The mean error rate for identification of PCOS associated comorbidities 
across all participants was 0.15 (σ = 0.36). 13% of respondents falsely 
identified osteoporosis as a comorbidity of PCOS and 43% of respondents 
failed to identify hypertension as a comorbidity of PCOS. Overall, Ob/
gyn physicians had an error rate of 17%, family medicine physicians had 
an error rate of 29% and internal medicine physicians had an error rate 
of 31% all for diagnostic criteria. For associated comorbidities, Internal 
Medicine physicians had error rates of 24%, Ob/gyns had an error rate of 
13% and family medicine physicians had an error rate of 7%.
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Conclusion: Physicians of all specialties incorrectly identified some 
clinical features commonly seen with PCOS as diagnostic criteria. 
Continuing medical education on PCOS diagnostic criteria and associated 
comorbidities would likely be useful for all of the surveyed specialties.

S-190
Outcome of 1347 IVF Cycles in Women Older Than 40 Years of 
Age. Lolwa Mohd Alansari∗, Hassan Burjaq∗. HMC, Doha, Qatar.
Introduction: The aim of this study was to evaluate reproductive 
outcomes in women older than 40 years of age who underwent in vitro 
fertilization cycle (IVF) in the Assisted Conception Unit of the Women 
Wellness and Research Center.
Methods:
This is a Retrospective Cohort Study.We analyzed 1347 IVF cycles carried 
out at our center from 2010 to 2016 for patients older than 40 years. All the 
cycles were fresh, using autologous eggs & sperms & no pre implantation 
genetic diagnosis done. Patients were grouped according to their age when 
egg collection done. Age groups were decided 40, 41, 42, 43, 44-55, 46-
48 and 49 & older. Cancellation rate (CR), Clinical Pregnancy rate per 
embryo transfer (CPR), Miscarriage rate (MR) & Take Home Baby Rate 
(THBR) were calculated for each age group.
Results: During this period, we performed more than 9000 cycles, of 
which about 15% were done for patients older than 40 years. There was 
steady decrease in CPR & THBR in the first four age groups. CPR & 
THBR dropped by half at age 42 compared to age 40 (22% to 11%) & 
(15% to 7.5%) respectively. There was further dramatic drop at age 43 
compared to age 42 (11% to 6%) & (7.5% to 3.6%) respectively. The 
following age groups 44-45 & 46-48 exhibit little differences. While for 
patients 49 year old & above, there was one clinical pregnancy in all 21 
patients, the cancellation rate was 28% & there was no take home baby. 
The MR was showing steadily increase after the age 43.
Conclusion: For Women above 40 years, Maternal age directly influence 
THBR, with significant higher rates in women below 43. 

IVF outcome in women older than 40

Age # CPR MR THBR CR

40 330 22.4% 33% 15% 10%

41 243 16.6% 26% 14% 12%

42 206 11% 32% 7.5% 14.6%

43 181 6.1% 40% 3.6% 12.7%

44-45 239 7.7% 47% 4% 18%

46-48 128 5.6% 50% 2.8% 15.6%

=>49 21 6.6% 100%
(1/1) 0% 28.5%

 

S-191
Does More Really Mean More? Comparing Pregnancy Rates 
and Number of Gestational Sacs Visible on Ultrasound Following 
Transfer of 1 vs. 2 PGT-Normal Embryos. Anisa Hussain†, Abeer 
Salhia∗, Lauren Grimm†, Jacqueline Sehring†, Jody Esguerra†, 
Angeline Beltsos∗, Roohi Jeelani∗. Vios Fertility Institute, Chicago, IL, 
United States.
Introduction: We investigated whether transferring 2 embryos determined 
to be euploid by preimplantation genetic testing for aneuploidy (PGT-A) 
truly resulted in improved clinical pregnancy rate without putting patient 
health and wellbeing at risk due to multiple pregnancy; would the benefits 
outweigh the risks?
Methods: Patients undergoing day 5 frozen embryo transfer (FET) of 1 
or 2 euploid (PGT-normal) embryos were included. All embryos were 
biopsied and tested with Next Generation DNA Sequencing, frozen, 
then thawed for transfer. 10-12 days post-transfer serum beta-hCG level 
was tested, with a level of 5 mIU/mL or greater indicating pregnancy. 
Following positive pregnancy test, serum beta-hCG level was monitored 
every other day for 4 days, as the level should double every two days 

with a clinical pregnancy. 10-14 days after the initial positive test, when 
accompanied by appropriately-rising serum beta-hCG, an ultrasound was 
performed to confirm intrauterine pregnancy. Clinical pregnancies were 
managed at the fertility clinic for approximately 8 weeks, after which 
care was transferred to an OB/GYN.
Results: 173 total cycles were included. In 163 cycles, a single PGT-
normal embryo was transferred (single embryo transfer = sET). In the 
remaining 10 cycles, two PGT-normal embryos were transferred (double 
embryo transfer = dET). 79% of sETs and 90% dETs resulted in positive 
serum beta hCG level. Overall clinical pregnancy rate was 60% for sET 
and 90% for dET. Chi square test determined no significant difference 
between positive pregnancy test and clinical pregnancy rates in both 
groups (p=.41 and p=.059, respectively). For those patients that achieved 
pregnancy after transfer of 1 or 2 PGT-normal embryos, dET resulted 
in a significantly higher average number of gestational sacs visible on 
ultrasound, with an average of .946 gestational sacs for sETs and 1.444 
for dETs (p<.05).
Conclusion: Previous studies suggest that PGT-A significantly increases 
pregnancy and live birth rates in patients with recurrent pregnancy loss, 
implantation failure, and advanced maternal age. However, current 
guidelines do not address whether or not increasing the number of 
embryos transferred increases the chance of clinical pregnancy. While 
clinical pregnancy rates and transfer of care to an OB/GYN did not differ 
between sET and dET, the number of intrauterine pregnancies did increase 
significantly with dET. When counseling patients about multiple embryo 
transfer, physicians must bear in mind the risks that come with multiple 
pregnancy, including preterm delivery, low birth weight, and fetal loss. 
One must consider if the risks associated with multiple pregnancy are 
truly warranted when the chance of clinical pregnancy is the same with 
single and double embryo transfer.

S-192
Prediction of Thrombophilia in Patients with Unexplained 
Recurrent Implantation Failure. Xin Li, Xue Qing. Peking 
University First Hospital Beijing, Beijing, China.
Introduction: Recurrent implantation failure (RIF) in IVF-ET cycle 
remains an emotionally and financially distressing problem to many 
reproductive assistance required couples. Ischemic event triggered by 
thrombotic processes within materno-fetal blood vessels is one of the 
important factor of embryo implantation failure. This study was to 
investigate the relationship between RIF and the coagulation status of 
patients and to explore the therapeutic effect of low molecular weight 
heparin combined with aspirin on unexplained RIF.
Methods: A retrospective analysed 328 patients with unexplained RIF. 
All patients received treatment of low molecular weight heparin combined 
with aspirin when they were prepared to transfer freeze-thaw embryo 
during the study. According to previous embryo transfer failure cycles, 
the patients were divided into three groups: Group A, patients with 2 times 
failure of previous embryo transfer (n=65, 19.81%); Group B, patients 
with 3 times failure of previous embryo transfer (n=191, 58.23%); Group 
C, patients with ≥4 times failure of previous embryo transfer (n=72, 
21.95%). Coagulation parameters (D-Dimer), embryo implantation rate, 
clinical pregnancy rate, abortion rate and live birth rate of different groups 
were compared.
Results: (1) With the increasing times of embryo transfer failure, 
the levels of plasma D-Dimer (mg/L) were significantly increased 
in patients with unexplained RIF (0.08 vs. 0.15 vs. 0.21, Z=21.627, 
P<0.01). However, no significant differences of the platelet aggregation 
rate were observed (68.24% vs. 67.60% vs. 70.67%, Z=4.461, P=0.107; 
69.70% vs. 71.92% vs. 69.90%, Z=1.273, P=0.529). (2) The embryo 
implantation rate, clinical pregnancy rate and live birth rate of patients 
in group B and C were lower than those in group A (embryo implantation 
rate 40.54±3.80% vs.24.72±3.68% χ2=3.845, P=0.049,40.54±3.80% 
vs. 24.54±3.66%,χ2=3.897, P=0.048;clinical pregnancy rate 64.10% 
vs.39.47% χ2=7.102,P=0.008,64.10% vs. 34.88%,χ2=6.988,P=0.008;live 
birth rate 53.85% vs. 29.82% ,χ2=7.282,P=0.007,53.85% vs. 23.26%, 
χ2=8.139,P=0.004). There was no significant difference in abortion rates 
between the three groups(10.26% vs. 5.98% vs. 4.65%,χ2=0.134,P=0.935) 
. (3) Binary logistic regression analysis was performed with the age of 
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the patient, the age of infertility, the type of infertility, the endometrial 
preparation program, the endometrial thickness of the embryo transfer day, 
the number of embryos transplanted, the corpus luteum support program, 
the positive rate of platelet aggregation and plasma D-Dimer. According 
to the result, plasma D-Dimer was found to be an independent risk factor 
to clinical pregnancy rate.
Conclusion: (1) The level of plasma D-Dimer is an independent risk 
factor of clinical pregnancy rate. (2) Individualized anticoagulant therapy 
is needed for patients with unexplained RIF.

S-193
Fertility Preservation in an Oncology Patient Who Presented 
with Positive hCG. Olivia J Carpinello†,1 Alan DeCherney∗,1 Frank 
Chang∗,2 Arthur Sagoskin∗,2 Eric Widra∗.2 1NIH, Bethesda, MD, 
United States; 2Shady Grove Fertility, Rockville, MD, United States.
Introduction: Fertility preservation for oncology patients is a time-
sensitive matter, and many patients are limited to 1 or 2 cycles of 
controlled ovarian hyperstimulation (COH) prior to receiving gonadotoxic 
treatment. We report the case of a young woman who presented for fertility 
preservation after a diagnosis of triple-negative breast cancer who was 
found to be pregnant with an undesired pregnancy.
Methods: The patient is a 28 year-old G0 with a new diagnosis of Grade 
3 invasive ductal carcinoma of the breast. Her planned treatment was 
neoadjuvant chemotherapy, radiation, and surgery. She decided to proceed 
with oocyte vitrification for fertility preservation and planned to initiate 
the cycle with her next menses, which was due in 2-3 days. When the 
patient’s menses did not start as expected, she took a home pregnancy test, 
which was positive. The pregnancy was undesired, so she was referred to 
an outside provider for a termination. She was treated with mifepristone 
and misoprostol at a gestational age of 5 weeks and 4 days. The patient 
passed the of products of conception. Labs performed three days later 
revealed hCG 1177 mIU/mL, LH <0.10 mIU/mL, FSH 0.10 mIU/mL, E2 
470 pg/mL. On ultrasound, the patient had an antral follicle count of 23 
and an endometrial thickness of 9mm. Neither the patient nor her oncology 
team wished to delay treatment more than was necessary. The physician 
and patient decided to initiate COH prior to her hCG returning to normal.
Results: COH began seven days after passing the products of conception. 
Baseline labs demonstrated hCG 222 mIU/mL, FSH <0.10 mIU/mL, LH 
<1.10 mIU/mL, E2 147 pg/mL. She was started on an antagonist protocol 
with Gonal F 150IUs and Menopur 75IUs. Her stimulation protocol and 
corresponding lab values are reflected in Table 1. The patient was triggered 
on stimulation day 14 with 5,000 units of hCG, and her peak E2 was 5,924 
pg/mL. She ultimately had 18 oocytes retrieved, 12 of which were MII’s, 
1 MI, and 5 GV’s. All were vitrified.

Stimulation day and corresponding medication and laboratory values

Stimu-
lation 
Day

Gonal 
F (IU)

Meno-
pur 
(IU)

Cetrotide 
(mg)

Estradiol 
(pg/mL)

Proges-
terone 
(ng/mL)

LH 
(mIU/
mL)

hCG 
(mIU/
mL)

1 150 75

2 150 75

3 150 75

4 225 75 105 0.39 0.53 36

5 225 75

6 225 75 236 0.5 0.53 19

7 225 75

8 225 112.5 0.25 729 0.29 2.84 14

9 150 112.5 0.25 1522 0.41 11

10 150 112.5 0.25 1861 0.49 8

11 112.5 112.5 0.25 2858 0.85 7

12 112.5 112.5 0.25 3774 0.82 6

13 75 75 0.25 4982 0.83 5

14/ 
Day of 
Trigger

0.25 5924 1.3 0.62 <5

 

Conclusion: Combined ovarian hyperstimulation can be achieved in the 
setting of low-positive hCG levels with subsequent successful oocyte 
maturation. The threshold for hCG trigger to be effective in the setting 
of a positive hCG has yet to be determined.

S-194
Normalised Ovulation Timing in Population Using Core Body 
Temperature Monitoring to Conceive. Robert Milnes∗,1 Bradley S 
Hurst∗,2 Craig Citron∗,1 Toby G Knowles∗.3 1Fertility Focus Inc, Old 
Saybrook, CT, United States; 2Carolinas Medical Center, Charlotte, 
NC, United States; 3University of Bristol, Bristol, United Kingdom.
Introduction: Study objective was to determine pattern of confirmed 
ovulation in users trying to conceive (TTC) with assistance of nocturnal 
vaginal Core Body Temperature (CBT) recorded during non-menstruation 
with the OvuSense system (OS).
Design was retrospective, longitudinal, comparative, observational.
Methods: 15,332 ovulatory cycles from 6,365 OS users aged 19 to 53 (if 
age provided), with cycle length 11 to 190 days (90% 22 - 46). Participants 
used OS to monitor CBT, having been asked to provide date of birth and 
length of TTC before OS use. OS produces one representative CBT for 
each night, assessed with a proprietary moving averaged analysis over 
the cycle, then confirms date of ovulation. Ovulation day (OD) in each 
cycle was divided by total cycle length to provide a percentage - e.g. OD 
13 in 32 day cycle would produce 13/32 = 40.6%. ODs for each cycle 
were then ‘normalised’ to a representative cycle day for a 28 day cycle, 
then rounded down to that normalised day (ND), e.g. 40.6% x 28 days 
= 11.37 = day 11. Main outcome measures were: proportions of cycles 
with corresponding ND, then categorised by indicated length of trying 
to conceive prior to OS use. 125 OS cycles (sample sq. root #cycles + 
1) were checked with the ‘3/6’ rule. Each variance showed earlier OD 
confirmation by OS than ‘3/6’, with SD 0.68 days.
Results: Ovulation timing shows a broad spread within the ‘normalised’ 
28-day spectrum. Aggregating cycles in four ND groups: <13, 13-16, 
17-20, > 20 produces 4.55%, 40.89%, 43.80% and 10.77% cycles in each 
category, respectively.Analysis of these groups split by time TTC prior 
to OS use showed no identifiable pattern.
Conclusion: >52% OS users ovulate >60% through their cycle. >10% 
ovulate >75% through their cycle. The consistent variance in sampling 
vs ‘3/6’ shows the OS method to provide consistent results. Traditional 
thinking holds that a majority of women ovulate mid-cycle, whereas only 
42% of OS users show this pattern. There appears to be no increased 
chance of early or late ovulation in OS users based on how long they had 
been trying to conceive prior to OS use.
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S-195
Bioengineering Endometrial Extracellular Matrix Hydrogels: A 
New Option to Improve Human Three-dimensional Endometrial 
Cell Culture and Organoid Development. Sara López-Martínez†,1 
Hannes Campo†,1 Lucía de Miguel-Gómez†,1,2 Amparo Faus,1 
Emilio Francés-Herrero†,1,2 Antonio Pellicer∗,3 Irene Cervelló∗.1 1IVI 
Foundation-IIS La Fe, Valencia, Spain; 2Universitat de València, 
Valencia, Spain; 3IVIRMA-Roma, Roma, Italy.
Introduction: Extracellular matrix (ECM) hydrogels made from 
decellularized (DC) tissues are having a high impact in biomedicine due 
to their ability to mimic the original tissue environment. We previously 
demonstrated the successful development of a porcine endometrial 
ECM (EndoECM) hydrogel and its capability to improve the in vitro 
proliferation of human endometrial stem cell lines. Here, we investigated 
the interactions of EndoECM hydrogels with endometrial stem and 
primary cells in a long-term three-dimensional (3D) culture system and 
we evaluated the effect of EndoECM supplementation in endometrial 
organoids development.
Methods: 3D culture systems were constructed using human stromal 
and epithelial cells from stem or primary origins. Stromal cells were 
embedded in Endo-ECM and epithelial cells were added to the surface at 
day 0 or day 3 of culture. Constructs were maintained for 5 and 10 days 
and paraffin embedded. EndoECM degradation, morphology (Masson’s 
staining), cell viability, proliferation (Ki67) and specific markers for 
epithelium (e-cadherin, E-cad+) and stroma (vimentin, VIM+) assays 
were performed. Human endometrial organoids were also cultured in 
optimal and suboptimal (without crucial components as Nicotinamide, 
NA) expansion media (ExM) supplemented with EndoECM (0.01 mg/
ml). The proliferation rate of organoids between day 2 and day 5 was 
quantified. Anova was used for statistical analysis.
Results: 3D culture systems showed EndoECM hydrogels underwent 
a remarkable remodeling after 5 days. Live/dead assays and Ki67 
demonstrated that both were viable and proliferative (30-50% of total 
cells) up to 10 days. In both constructs, VIM+ cells appear encapsulated 
by collagen fibers in a native 3D shape while E-cad+ cells formed a 
luminal-like monolayer. Preliminary data showed an improvement 
of endometrial organoid proliferation rate in Matrigel droplets when 
EndoECM was added to the ExM (1.20±0.16 control ExM vs 1.57±0.53 
ExM + EndoECM, P<0.05) while also compensating for the absence of 
NA, an essential component for the establishment and long-term culture 
of human endometrial organoids (1,32 ±0.29 ExM -NA +EndoECM).
Conclusion: This study illustrates that EndoECM from decellularized 
porcine endometrium can be successfully used for the development 
of innovative approaches, improving 3D endometrial cell culture and 

showing promise for the culture of human endometrial organoids. This 
work provides insight to establish more accurate in vitro models. Funding 
by ACIF/2017/118; PI17/01039; PROMETEO/2018/137. SLM and HC 
contributed equally.

S-196
Single Cell RNA-Sequencing of Immune Cells at Maternal-
Fetal Interface in 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 optimal development and vascular perfusion of a 
placenta is critical for reproductive success as indicated by association 
of abnormal placental vascularization with adverse pregnancy syndromes 
such as preeclampsia. The most abundant leukocytes at the maternal-fetal 
interface are uterine natural killer (uNK) cells that play pivotal roles in 
vascular remodeling. Recently, however, we showed that mouse uNK cells 
are a mixture of circulating conventional NK (cNK) and tissue resident 
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: Here 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. 
Remarkably, 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 NK (piNK) cell cluster had 
a unique transcriptional profile distinct from cNK and trNK cells found 
at the maternal-fetal interface.
Conclusion: These results provide the basis for higher resolution and 
identification of immune cells in the pregnant environment.

S-197
Bone Marrow-Derived Mesenchymal Stem Cells Modulate Human 
Endometrial Stromal Cell Migration and Invasion. Qingshi Zhao, 
Yahaira Naaldijk, Oleta Sandiford, Nicole M. Marchetto†, Nataki C. 
Douglas, Pranela Rameshwar, Sara S. Morelli∗. Rutgers-New Jersey 
Medical School, Newark, NJ, United States.
Introduction: The migratory and invasive capacities of human 
endometrial stromal cells (HESC) are fundamental to multiple physiologic 
processes of the endometrium that require extensive tissue remodeling, 
such as endometrial regeneration and embryo implantation. Mesenchymal 
stem cells (MSCs), including those derived from bone marrow (BM-
MSCs), have been implicated in endometrial regeneration. Mechanisms 
by which BM-MSCs support endometrial renewal are not completely 
understood but are likely to occur in part via paracrine action, since BM-
MSCs are a rich source of growth factors and cytokines that promote 
wound healing. We hypothesized that exposure to the BM-MSC secretome 
upregulates HESC migration and invasion and activates genes involved 
in cell motility.
Methods: MSCs were cultured from the bone marrow aspirate of a 
healthy female donor and MSC phenotype was confirmed by flow 
cytometry. Telomerase-immortalized HESC (T-HESC) were cultured for 
24h in BM-MSC conditioned medium or phenol red-free DMEM +10% 
charcoal-stripped FBS as control. To determine T-HESC expression of 
KIAA1199, a gene which promotes migration and invasion in other cell 
types, total RNA was extracted and qRT-PCR performed with 18S rRNA 
to normalize. We performed transwell migration and invasion assays 
to determine effect of the BM-MSC secretome on HESC motility. For 
invasion assays, transwell inserts were coated with 0.3 mg/ml Matrigel. 
BM-MSC were cultured in the lower chamber for 3 days (or cell-free 
DMEM +10% FBS as control) and then T-HESC were seeded into the 
upper chamber. After 24h, migrated or invaded T-HESC were H&E 
stained, imaged and quantitated using ImageJ software.
Results: Flow cytometry demonstrated that BM-MSCs expressed MSC 
markers CD29, CD44, CD73, and CD90, and lacked expression of CD45 
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(hematopoietic marker), consistent with MSC phenotype. Exposure of 
T-HESC to BM-MSC conditioned medium for 24h upregulated KIAA1199 
mRNA expression by 3.0±0.2-fold (mean±SD, p<0.05). Exposure to BM-
MSC secretome increased transwell migration of T-HESC by 3.8±1.9-fold 
relative to control (p<0.05). Transwell invasion of T-HESC was also 
significantly increased by 2.2±1.1-fold (p<0.05). Student t-test was used 
for statistical analysis, with p<0.05 considered significant.
Conclusion: Our findings demonstrate that the BM-MSC secretome 
upregulates HESC migration and invasion, two key cellular processes 
critical for multiple physiologic functions of the endometrium. 
Upregulation of KIAA1199 implicates a novel role for this gene in 
BM-MSC-mediated HESC motility. These studies suggest a role for 
BM-MSCs in mechanisms involved in normal endometrial function, and 
lay the foundation to explore a role for BM-MSCs in the pathogenesis 
of endometriosis, a disease in which cellular migration and invasion are 
dysregulated.

S-198
Vascular-Tissue Trafficking of Decidual Innate Lymphoid Cells. 
Jessica Vazquez†, Payton Lindner, Yan Li, Aleksandar K Stanic∗. 
University of Wisconsin-Madison, Madison, WI, United States.
Introduction: Innate lymphoid cells (ILCs), including decidual NK cells, 
have emerged as important players in mucosal defense, tissue homeostasis 
and decidual remodeling. Recent discovery of significant ILCs lineage 
complexity at the maternal-fetal interface, lead to a pressing question 
- which ILC subsets traffic between systemic vasculature and decidual 
stroma? To address this question we used sequential, sub-saturating 
intravascular labeling of ILCs, and addressed lineage diversity by surface 
markers and genetic Tbet fate map.
Methods: Timed mating of female C57BL/6J (wild-type) and B6.Rosa-
TdTomato/TbetCre (Tbet fate mapper) mice (6-13 weeks) were performed 
(vaginal plug as gestational day ~ GD 0.5). Mice were tail-vein injected 
with 6.7 μg each of A488-conjugated (at 24h) and A647-conjugated anti-
CD45 antibody (at 5 minutes before sacrifice). Virgin uteri and mouse 
decidua (GD 12-17) mononuclear cells (MCs) were isolated by mechanical 
(GentleMACS) and enzymatic (Collagenase, DNAse) disruption. MCs 
were labeled with fluorescent antibodies to CD3ε, 11c, 19, 45 (PE-Cy5), 
49b/DX5, Ly6G, NK1.1, TCRβ. Data was acquired using BD Fortessa 
flow cytometer and analysis was performed using FlowJo 10.2. Vascular 
status amongst all CD45-PE-Cy5+ ILCs was determined as: A488+A647+ 
(always vascular), A488+A647- (vascular only at 24-hours), A488-A647+ 
(vascular only at 5-min), and A488-A647- (non-vascular).
Results: First, non-vascular ILCs decreased, while exclusively vascular 
ILCs proportionally increased with gestational age (p < 0.0001). ILCs 
that exited the tissue at or after the 5-min injection remained a constant 
proportion, while cells that entered tissues after the 24-hour injection 
decreased upon pregnancy. Furthermore, a greater proportion of non-
vascular ILCs were Tbet fate mapped in both the decidua and the virgin 
uterus. Phenotypically, cells that were vascular at any point were more 
diverse in the mid and late gestation decidua, compared to the virgin 
uterus (Figure 1).
Conclusion: Assessing immune cell trafficking across gestation is an 
understudied arena of decidual immunology. Our data indicates increasing 
vascular-tissue traffic and diversity of ILCs with advancing gestation. 
Furthermore, Tbet expression history is implicated in determination of 
tissue entry/residency. Future studies will determine whether dynamic 
Tbet regulation is necessary for acquisition of permanent tissue residency.

S-199
DNMTs and TETs: Inversely Regulated in the Endometrium? 
Vishakha Mahajan†, Diana Osavlyuk, Satya Amirapu, Anna P 
Ponnampalam∗. The University of Auckland, Grafton, Auckland, New 
Zealand.
Introduction: DNA Methylation and hydroxymethylation, are epigenetic 
modifications that regulate gene expression. Abnormal establishment 
of these, in the endometrium, are associated with endometriosis 
and endometrial cancer. DNA methyltransferases (DNMTs) and 
Ten-eleven translocation proteins (TETs) facilitate methylation and 
hydroxymethylation of DNA, respectively. While reduced DNMT 
expression has been associated with decidualisation, conflicting studies 
on their regulation in the endometrium have been reported. However, a 
gap in the understanding of the interplay between these two factors in 
endometrial biology and in endometriosis persists. Determining the role 
of DNMTs and TETs in endometrial gene regulation could lead to better 
understanding of the pathophysiology of endometrial diseases. The aim 
of this study is to determine the temporal and cellular expressions of 
DNMTs and TETs in endometrium and to determine their response to 
steroid hormone treatments.
Methods: Endometrial tissues were obtained from normal cycling 
women. DNMTs and TETs were localized using colorimetric 
immunohistochemistry. Hormonal regulation was investigated in 
endometrial epithelial and stromal cell lines, in vitro. Gene expression 
was determined using real-time PCR.
Results: TET1, 2 and 3 transcript levels were significantly upregulated 
upon progesterone treatment in epithelial cells. Conversely, TET1 was 
upregulated upon estrogen treatment in stromal cells. While decreased 
DNMT transcription in response to steroid hormone treatments in 
stromal cells has been shown in previous studies1. Their transcription 
did not change significantly in response to hormones in epithelial cells. 
Immunostaining of TET1, 2 and 3 revealed a nuclear localisation. 
However, TET3, in the proliferative phase, was observed in the membrane. 
Overall, universal staining for all the TETs was observed except in the 
late-secretory phase, where the staining was non-ubiquitous in both 
epithelial and stromal compartments. DNMTs immunostaining has been 
reported to be present throughout the cycle2.
Conclusion: TETs display a cell specific, dynamic response to steroid 
hormones in epithelial and stromal cells while DNMTs, were more 
prominent in stromal cells. Epigenetic alterations have been used as 
therapeutic interventions, understanding the cross talk between DNMTs 
and TETs further our understanding of gene regulation in endometrial 
biology and pathologies. 1) Vincent et al., Fertility and Sterility, 95(4), 
2011 2) Yamagata et al., Human Reproduction, 24(5), May 2009.

S-200
Functional MDR-1 Protects Mitochondria Against 
Transgenerational Effects of Nitrogen Mustard Exposure. Barbara 
Pereira Vera†,1,2 Mia Pattillo†,1,2 Haley Clark†,2 Zijing Zhang†,1,2 Lynae 
Brayboy∗.1,2 1Brown University, Providence, RI, United States; 2Women 
& Infants Hospital of Rhode Island, Providence, RI, United States.
Introduction: Oocytes are vulnerable to alkylating agents, which can 
cause mitochondrial dysfunction associated with increased oxidative 
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stress. Multidrug resistance transporters (MDRs) are a class of 
transmembrane proteins that use ATP hydrolysis to efflux cytotoxic 
substances such as alkylating agents. Our previous work has shown that 
MDR-1 is expressed in the oocyte plasma and mitochondrial membrane 
and protects the female gamete from oxidative stress. We have also shown 
that because mitochondria are maternally inherited, exposure to the 
alkylating agent nitrogen mustard (NM) both affects oocyte mitochondrial 
physiology and compromises progeny. Our objective was to investigate 
transgenerational effects and study how MDR-1 modulates the response 
to toxicants in the ovary.
Methods: Wild Type (WT) and mdr1a mutant female mice were injected 
intraperitoneally with either sterile saline (control) or 0.1 mg/kg NM. Four 
groups were studied per generation: WT control, mdr1a mutant control, 
WT NM, mdr1a mutant NM. At 48 hours post injection, females were 
either sacrificed for F0 studies or mated with a control isogenotypic male 
to yield F1 pups. After weaning, F1 females were either sacrificed for 
F1 studies or mated with a control isogenotypic male to yield F2 pups. 
Oocyte mitochondrial membrane potential and reactive oxygen species 
(ROS) levels were assessed through mechanical dissection of germinal 
vesicle oocytes that were then treated with MitoPT JC-1 or MitoSOX 
reagents, respectively.
Results: Mdr1a mutant and WT F0 and F1 mice had significantly higher 
(p<0.05) levels of ROS following F0 NM exposure. Neither WT nor mdr1a 
mutant F2 mice exhibited significantly higher levels of ROS; however, 
the variation in mdr1a mutants led to an upward trend in ROS levels. 
NM oocytes exhibited significantly disrupted mitochondrial membrane 
potential for both mouse strains in F0; however, the WT mice regained 
normalcy by F1 whereas the mdr1a mutant mice still exhibited significant 
mitochondrial membrane distress at the F2 generation.
Conclusion: Our data suggest that mdr1a mutants exhibit transgenerational 
mitochondrial dysfunction following toxic challenge that persists 
significantly more than WT, implying that MDR-1 serves a protective role 
against toxicant-induced mitochondrial stress. These results indicate that 
women without functional MDR-1 exposed to environmental toxicants 
could be at risk for passing on compromised mitochondria to offspring.

S-201
Diaphragm Muscle Weakness Contributes to Ventilatory Deficits 
in Congenital Diaphragmatic Hernia. Eniola R Ibirogba†, Elizabeth 
Ann L Enninga, Matthew J Fogarty, Gary C Sieck, Rodrigo Ruano∗. 
Mayo Clinic, Rochester, MN, United States.
Introduction: Congenital diaphragmatic hernia (CDH) occurs in 
approximately 1 in 2,500 live births; it is associated with high rates of 
neonatal mortality, especially in cases with severe pulmonary hypoplasia 
and pulmonary arterial hypertension. Management of CDH has largely 
focused on hernia repair or ameliorating lung hypoplasia through fetal 
surgery. However, the exact pathophysiological mechanisms of CDH 
remain unknown, including whether or not diaphragm muscle (DIAm) 
weakness is apparent. Here, we investigated the pathophysiology of 
CDH by evaluating DIAm force generation and ventilatory function in 
a Nitrofen rat model.
Methods: 7 pregnant rats received 100 mg of Nitrofen in 2 mL of olive 
oil at 9 days gestational age and rat pups were collected at birth (e21). 
Ventilatory function was assessed in isolated plethysmography chambers 
(Buxco). Following these functional assessments, neonatal pups were 
euthanized, and the DIAm with its rib attachments excised. The presence 
or absence of a CDH was confirmed and a DIAm strip was obtained 
either from control pups, or from the unaffected side in CDH pups. The 
isometric force generation of these DIAm strips and their fatigueability 
was assessed using field stimulation of muscle at various frequencies 
(5-100 Hz) and normalized to DIAm cross-sectional area. Statistical 
significance was determined using a Student’s t-test or Mann-Whitney u 
test at the P<0.05 level.
Results: Marked reductions in neonatal respiratory rate (-42%) and 
respiratory minute ventilation (-43%) were observed in CDH pups 
compared to controls (P<0.01). DIAm demonstrated reduced the twitch 
(-40%), maximum tetanic (-72%) and residual force following fatigue 
(-69%) in CDH pups compared to controls (P<0.05).

Conclusion: Compared with controls, CDH neonatal rat pups exhibit 
marked DIAm weakness and ventilatory disturbances. Based on previous 
modelling of ventilatory function, it is possible that DIAm weakness 
contributes to the poor ventilation, as CDH DIAm forces following fatigue 
were less than control groups. Future studies are necessary to evaluate if 
fetal interventions that address the DIAm weakness in addition to lung 
hypoplasia may offer better outcomes in severe CDH.

S-202
Automated Evaluation of Human Embryo Blastulation and 
Implantation Potential Using Deep-Learning. Yoav Kan Tor†,1 Nir 
Zabari,1 Tamar Amitai,1 Yuval Or,2 Zeev Shoham,2 Arieh Horowitz,3 
Iris Har-Vardi,4 Matan Gavish,1 Assaf Ben-Meir,3 Amnon Buxboim∗.1 
1Hebrew University, Jerusalem, Israel; 2Kaplan Medical Center, 
Rehovot, Israel; 3Hadassah Medical Center, Jerusalem, Israel; 4Soroka 
Medical Center, Beer Sheva, Israel.
Introduction: In IVF treatments, early identification of embryos with high 
implantation potential is required for shortening time to pregnancy while 
avoiding clinical complications caused by multiple pregnancy. Current 
classification tools are based on manually annotated morphological and 
morphokinetic parameters. However, manual annotation introduces 
inter-observer and intra-observer variability and provides a discrete 
representation of preimplantation development while ignoring dynamic 
features that may be associated with embryo quality. We hypothesized that 
accurate, automated and standardized evaluation of embryo developmental 
potential can be accomplished by training deep neural networks directly 
on the videos.
Methods: To facilitate DNN training, we assembled a database by 
collecting video files of fresh embryos that were cultured in nine 
time-lapse incubators during the past six years in four medical centers 
dispersed across Israel. Labelling of known implantation data (KID) was 
determined based on the relationship between the number of transferred 
embryos and the number of gestational sacks. Our database consists of 
> 6,200 blastulation-labelled and > 5,500 implantation-labelled embryo 
video files associated with maternal information and clinical metadata. 
Classification was validated using an uncontaminated test set consisting 
of 20% of the labelled embryos.
Results: Blastulation prediction increased monotonically with time of 
prediction measured from ICSI, reaching area under the ROC curve (AUC) 
0.73 at 72 hours, 0.88 at 96 hours and 0.94 at 110 hours. Blastulation 
prediction was further demonstrated using high-quality embryos that 
reached 8 cells. KID predictive strength also increased with time of 
prediction as evaluated for the same cohort of day-5 transferred test-set 
embryos, outperforming the manual KIDScore™-D5 decision support 
tool (Vitrolife). Generality was verified via leave-one-clinic-out cross-
validation. Feature importance analysis identified the temporal images 
with the highest significance for accurate prediction, excluding high 
association with morphological and/or morphokinetic parameters.
Conclusion: Deep learning AI provides full automation and standardization 
of embryo classification and improves accuracy. Our embryo blastulation 
and implantation classifiers mark the first step towards the development of 
a decision support-tool that will provide personalized, multi-step, embryo 
transfer strategy. The general framework presented here opens the door 
for the clinical implementation of AI-based classification tools that will 
improve conception rates while shortening time to pregnancy.

S-203
Characterization and Determination of Mechanism of Action, 
Biodistribution and Safety of Human Bone Marrow Derived 
CD133+ in a Rat Model of Asherman Syndrome. Xavier 
Santramaria∗,1 Carlos Simon∗.1,2 1Igenomix, Paterna, Spain; 2Harvard 
University, Boston, MA, United States.
Introduction: Asherman Syndrome (AS) is defined by presence of 
intrauterine adhesions, due to the loss of endometrial stem cells. CD133+ 
bone marrow-derived stem cells (BMDSCs) contribute to human 
endometrium regeneration and represent an advanced cell therapy to 
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treat this disease. Our study aims to characterize the stability, viability 
and mechanisms of action (MoA) of CD133+ BMDSCs as well as their 
tolerability and safety in a rat model of AS.
Methods: CD133+ BMDSCs were mobilized after injecting Granulocyte 
Colony Stimulating Factor in three healthy donors, and isolated with 
CliniMACS. Potency, stability and viability at 0, 6 and 24 hours was 
assessed as well as FACS analysis for peripheral blood markers (CD56, 
CD66b, CD14,CD19, CD3, CD45 and CD34) and endothelial markers 
(CD31, VE-Cadherin, VEGFR-2, CXCR4 and CD133). Different MoA 
such as transdifferentiation, cytokine and exosome secretion were also in 
vitro evaluated. Finally, CD133+ BMDSCs were injected in intra-arterialy 
into athymic female nude rats (n=33) distributed into two experimental 
groups: group A treated with vehicle and group B with CD133+ cells 
throughout a catheter implanted in the carotid artery towards the heart. 
AS was previously induced in the left uterine horn 2 weeks prior to 
administration and each of these groups were assessed 24 hours, 14 days 
and 6 months after instillation.The safety assessment relied on mortality, 
local and systemic clinical signs, body weight and food consumption 
recorded throughout the study period, in addition to clinical pathology 
determinations and histopathological evaluation of 21 tissues performed 
at sacrifice.
Results: The results of this experimental study showed that CD133+ 
BMDSCs is a stable, pure population endotoxin free, expressing 
endothelial markers (CD31 and CXCR4) as shown in Table 1achieving 
a potency of >5% clonogenic efficiency, a purity of >90% as well as 
viability >70% up to 24h after isolation. Moreover, these cells display in 
vitro different MoA such as cytokine production, transdifferentiation into 
osteocytes and adypocytes.. The administration of these non-expanded 
CD133+ BMDSCs were well tolerated and no significant side effects of 
the treatment were observed in terms of clinical signs, body weight and 
food consumption in a group of athymic nice with previously induced AS.
Conclusion: CD133+BMDSCs represent a pure, viable and stable 
population that showed no side effects up to 6 months into a rodent model 
of AS in GLP conditions.

S-204
IGF-1 and IGFBP-3 Serum Concentrations in Patients Undergoing 
Natural Cycle Frozen-Thawed Embryo Transfer of Euploid PGT-A 
Embryos. Antonia Athanasiou†, Robert Setton†, Daylon James∗, 
Steven Spandorfer∗. Weill Cornell Medicine, New York, NY, United 
States.
Introduction: The development of preimplantation embryos is under 
the influence of growth factors and cytokines. IGF-1 has been shown to 
induce embryonic development in vitro. However, at high concentrations 
it exhibits toxic effects and has been associated with pregnancy loss as 
excess IGF-1 levels leads to decreased glucose uptake and apoptosis of 
the embryo. IGFBP-3 binds IGF-1, modulating its bioavailability and is 
critical to this process. We investigated whether serum IGF-1 and IGFBP-3 
correlate with the outcome of n-FET of single euploid embryos.
Methods: Patients (n=232) who underwent n-FET after IVF-PGT of 
single good quality (Grade >2BB) euploid blastocysts over 2 years were 
included in our retrospective cohort study. Serum samples were collected 
in the early follicular phase (cycle day 8-10), the day of surge, and the day 
of pregnancy test (cycle day 28 or 29). Embryo transfer occurred on the 
5th day after the surge was detected. Serum levels of IGF-1 and IGFBP-3 
were compared between those who did not achieve pregnancy, those who 
had a live birth and those who had a pregnancy loss. Serum IGF-1 and 
IGFBP-3 levels were measured by chemiluminescent immunoassays using 
the Immulite 2000 XPi. Statistical analysis was performed using Chi-
square and Fisher’s exact test. P<0.05 was deemed statistically significant.
Results: A total of 232 patients who underwent n-FET of PGT-euploid 
embryos over 2 years were analyzed. The mean age at the time of oocyte 
retrieval was 36.6 ± 0.2 years, BMI: 23.3 ± 0.2 kg/m2, gravity: 1.6 
±0.1, parity: 0.4 ± 0.04 and peak endometrial thickness: 8.8 ± 0.09 mm. 
Trophectoderm biopsies were performed on day 5 in 72% of patients and 
the remainder were on day 6. A total of 171 patients (73.7%) conceived and 
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148 (86.5%) of those patients achieved live birth, while the remaining 23 
patients (13.5%) had a pregnancy loss. There was no significant difference 
in serum IGF-1 or serum IGFBP-3 levels on any of the cycle dates tested 
between patients who conceived and those who did not. There was also no 
significant difference between patients who achieved live birth compared 
to those who had a pregnancy loss and in patient who had a live birth 
compared to those who did not deliver (not pregnant or pregnancy loss).

Mean 
Serum 
levels 

Pregnant 
(n=171)

Live 
birth 
(n=148)

Preg-
nancy 
loss 
(n=23)

Not 
pregnant 
(n=61)

No 
delivery 
(n=84)

P

IGF-1 
Day 8-10 115.5 ± 4.6 116.8 ± 

5.1
109.4 
±11.1

114.4 ± 
8.4

112.7 ± 
6.6 NS

IGFBP-3 
Day 8-10 5.1 ± 0.1 4.9 ± 0.1 5.8 ± 

0.4 4.8 ± 0.4 5.1 ± 0.3 NS

IGF-1 
Day of 
surge

124.9 ± 4.7 126.7 ± 
5.2

114.4 
± 10.7

122.1 ± 
7.3

119.9 ± 
6.0 NS

IGFBP-3 
day of 
surge

5.3 ± 0.2 5.3 ± 0.2 4.9 ± 
0.4 5.1 ± 0.3 5.0 ± 0.3 NS

IGF-1 
Day 
28-29

99.4 ± 4.9 101.0 ± 
5.3

91.1 ± 
14.2

104.8 ± 
10.0

100.7 ± 
8.2 NS

IGFBP-3 
Day 
28-29

3.8 ± 0.2 3.8 ± 0.2 3.7 ± 
0.5 3.8 ± 0.3 3.8 ± 0.3 NS

 

Conclusion: Despite that prior studies have shown an association 
between excess IGF-1 and poor pregnancy outcomes, this study showed 
no correlation between serum levels of IGF-1 and IGFBP-3 and the 
pregnancy outcome of n-FET of single euploid embryos.

S-205
Human Platelet-Rich Plasma from Adult Peripheral and Umbilical 
Cord Blood: Endometrial Regeneration and Proteomic Profiles in a 
Murine Model of Asherman Syndrome. Lucía de Miguel-Gómez†,1,2 
Amparo Faus,1 Sara López-Martínez†,1 Hannes Campo†,1 Guillermo 
Mollá-Robles,1 Antonio Pellicer,2,3 Francisco Domínguez,1 Irene 
Cervelló.1 1IVI Foundation-IIS La Fe, Valencia, Spain; 2University of 
Valencia, Valencia, Spain; 3IVIRMA, Roma, Italy.
Introduction: Autologous platelet-rich plasma (PRP) is widely used in 
regenerative medicine, and recently PRP from umbilical cord (UC) was 
suggested as an alternative due to its higher levels of growth factors and 
regenerative action. Here, we aimed to test for the first time in our uterus 
damaged mice model the effects in the endometrium and the proteomic 
signature after applying both PRP therapies.
Methods: PRP was obtained by centrifugation from 3 Asherman 
Syndrome (AS)/Endometrial Atrophy (EA) patients and from UC plasma 
(UCP) acquired from STEMCELL technologies. Then, activated (a) and 
non-activated (na) plasmas were analyzed by liquid chromatography-
tandem mass spectrometry (LCMS/MS) and Luminex assays (46 targets) 
to detect specific protein profiles. In the mice model, damage was induced 
in left horns of 24 female NOD-SCID mice (right horns were controls). 
Animals were divided in 4 groups (n=6, each) with different treatments 
(tail vein injections): mQH20 (control), naUCP, aUCP, aPRP. After a week, 
all horns were removed, proteins extracted and analyzed by sequential 
window acquisition of all theoretical mass spectra (SWATH-MS). Data 
was analyzed using multinomial regression with Elastic Net regularization 
(Zou et al., 2005; Elastic Net penalty value, α=0,5). We also performed 
immunohistochemistry for Ki67 and western blot for HOXA10.
Results: LCMS/MS (638 detected proteins) and Luminex revealed the 
presence in all PRPs of common angiogenic and inflammatory factors as 
SDF1α, VEGFA or MCP1, although aUCP showed the highest values. 
Tissue SWATH analysis revealed a differentially expressed protein 
pattern (after analyzing 2766 identified proteins) depending on the group: 
aUCP showed upregulation of UBA3 (well-described in endometrial 
proliferation and decidualization) and THY1 (stem cell signaling). Proteins 

related to cell cycle (GOGA2) and ATP metabolism (ATPO, AT1B3) were 
upregulated in the aPRP and naUCP groups, respectively. In control group, 
upregulated proteins were related to immune response (NDKB, CKLF6), 
likely due to tissue damage. Also, Ki67 and HOXA10 signals were higher 
in treatment groups, confirming the regenerative process.
Conclusion: This work reinforces our previous in vitro data, reaffirming 
the pro-regenerative proteomic signature and the potential use of 
human PRP from peripheral and UC blood for treating AS/EA. We 
also demonstrated a notable change in the mouse endometrium protein 
expression pattern after applying PRPs, showing a particularly enhanced 
regenerative process when using aUCP, corroborating the detrimental 
molecular effects of ageing in plasma.
GRANT: PI17/01039; PROMETEO/2018/137; ACIF/2017/118; 
CPII18/00002.

S-206
Exogenous Anti-AMHRII Antibody Treatment Induces Follicular 
Development in Sliced Ovarian Tissue Cultures. Tomohiko Murase,1 
Kouji Komatsu∗,2 Wei Wei†,1 Reina Sonehara†,1 Natsuki Miyake†,1 
Mayuko Murakami†,1 Ganieva Umida†,1 Bayasula Bayasula,1 Sayako 
Yoshita†,1 Ayako Muraoka†,1 Shotaro Hayashi†,1 Natsuki Nakanishi†,1 
Yukiyo Kasahara†,1 Phuoc X Nguyen,1 Nobuyoshi Takasaki,1 Tomoko 
Nakamura,1 Satoko Osuka,1 Maki Goto,1 Fumitaka Kikkawa∗.1 
1Nagoya University, Nagoya, Japan; 2Aichi Medical University, 
Nagakute, Japan.
Introduction: Due to the marked progress in fertility preservation 
techniques, autologous transplantation of frozen-thawed ovarian tissue 
has become possible recently. However, transplantation of cryopreserved 
ovaries may cause the reintroduction of malignant cells concealed in the 
ovaries. Therefore, if mature oocytes can be obtained through ovarian 
tissue culture, there will be no risk of cancer cell re-transfer, and successful 
pregnancy with in vitro fertilization and embryo transfer will become 
possible. In the present study, we established an ovarian tissue culture 
system that enables efficient in vitro growth of follicles. In this system, 
anti-anti-Müllerian hormone receptor II (AMHRII) antibody was added 
to the ovarian tissue as a neutralizing antibody and the tissue was cultured 
to promote follicular growth.
Methods: Four-week-old murine ovaries were excised from three mice, 
and each ovary was sectioned into four pieces. Anti-AMHRII antibody 
was added to the right ovarian pieces that were cultured, and the left 
ovarian pieces were used as the control group. Ovarian tissues were 
cultured for 14 days with daily measurement of the follicular surface 
area. The released oocytes were cultured for maturation and meiosis of 
these oocytes was evaluated.
Results: We performed follicle dynamics analysis to monitor changes 
in the area of 86 follicles and 90 follicles in the anti-AMHRII antibody-
treated and control groups, respectively. The treatment group displayed a 
significantly larger mean follicular area on days 5, 6, and 8-14 compared 
to the control group. For example, on day 10 of culture, the follicular 
area of the treatment group was 54,485 ± 4,841 µm2 (mean ± SD) and 
that of the control group was 33,585 ± 2,997 µm2, which was significant 
as determined by the t-test. In addition, 44 oocytes were released in the 
treatment group and 22 reached metaphase II (MII) through additional 
culture, whereas 18 of 41 oocytes reached MII in the control group, and 
no significant difference between the two groups was observed using the 
Chi-square test.
Conclusion: This ovarian tissue culture system is capable of evaluating 
follicular development and may be helpful for determining suitable 
conditions for ovarian tissue culture. Analysis of follicular size in ovarian 
tissue culture revealed that anti-AMHRII antibody significantly induced 
follicular development. In the future, we will elucidate the underlying 
intracellular signal expression through experimental analyses of human 
granulosa cells and verify the effects of anti-AMHRII antibody on human 
ovarian tissue culture.
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S-207
Development of a Novel Model for Infections at the Maternal-
fetal Interface Using HIPSC-derived Thoroblasts. Jennifer R 
Wang†, Aditya Mithal, Robin Ingalls, Wendy Kuohung∗, Gustavo 
Mostoslavsky∗. Boston University, Boston, MA, United States.
Introduction: Our objective is to differentiate human induced pluripotent 
stem cells (hiPSC) into trophoblast lineages as a novel in vitro model for 
studying infections at the maternal-fetal interface. Among its primary 
function throughout gestation, the placenta is an important site of 
immune defense. Current methods for studying this role is limited by the 
availability of human placental tissue. A stem cell-derived trophoblast line 
will be able to support future studies with placental pathogens without 
requiring the use of fetal tissue.
Methods: A novel human CDX2-GFP knock-in reporter iPSC line was 
used to follow emergence of trophoectoderm in culture. This hiPSC 
line was cultured on Matrigel-coated wells in mTeSR1 medium. On 
day 2 after plating, the medium was switched to DMEM/F12/KOSR 
containing growth factor bone morphogenetic protein-4, as well as 
inhibitors of activin A and FGF2 signaling (BMP4/A83-01/PD173074; 
BAP treatment). BAP-treatment has previously been shown to induce 
trophoblast differentiation in embryonic stem cells (Amita et al, 2013).
Results: Differentiation of the reporter hiPSC line confirmed emergence 
of GFP+ putative trophoectoderm cells already at day 6 of culture. Further 
characterization confirmed that the cells express characteristic markers of 
extraembryonic cell lineage specification, including secretion of placental 
hormone hCG by day 8 of culture.
Conclusion: HiPSC exposed to BAP treatment readily differentiate to 
trophoblast lineage serving as a new platform for the study of infections 
at the maternal-fetal interface.

S-208
Changes in Monocytes Subsets in Recurrent Pregnancy 
Loss<Implantation Failure. giovanni R jubiz, Shahrukh Syed†, 
Xiuhua Yang†, Wen-Juan Wang†, Qiaohua He†, Deutch Gloria†, 
Svetlana Dambaeva, Alice Gilman-Sachs, Kenneth Beaman, Joanne 
Kwak-Kim∗. Rosalind Franklin University, vernon hills, IL, United 
States.
Introduction: In humans monocytes, which account for 5-10% of 
peripheral leucocytes, have been classified into three subtypes based 
on the relative surface expression of LPS co-receptor CD14 and FCγIII 
receptor CD16: classical (CD14++CD16−) monocytes account for 
80% of human blood monocytes, whereas monocystes expressing 
CD16+ counts for 20% , they can be further classified into intermediate 
(CD14++CD16+) monocytes, and nonclassical (CD14+CD16++) 
monocytes. Though there is a developmental relationship between these 
cells, changing from classical to intermediate to nonclassical, specific 
functions are considered the domain of specific subsets, in particular, 
the transitional intermediate population is considered inflammatory. 
Several other diseases are associated with changes in monocyte subsets, 
such as chronic inflammation viral infections, autoimmunity,bacterial 
among others. Intermediate monocytes are more abundant in Crohn’s 
disease, cardiovascular disease, bacterial sepsis, and rheumatoid arthritis, 
whereas the nonclassical monocytes are more prevalent in periodontitis 
and reduced in stroke. However, there is still uncertainty concerning 
the relative contribution of each subset in recurrent pregnancy loss and 
implantation failure.
Methods: This is a prospective cross-sectional case-control.Women with 
two or more RPL/RIF prior to 20 weeks of gestation were included. Whole 
blood sample flow cytometry staining was performed to assess monocyte 
subsets were conducted for 22 RPL/RIF women, and 16 controls. Data 
analysis involved the identification of the three main monocyte populations 
classical CD14++CD16−, intermediate CD14++CD16+ and nonclassical 
CD14+CD16++ across the different clinical groups. Forward and side 
scatter as well as surface expression of CD14 and CD16 will be used to 
identify the monocyte populations with representative monocyte subset 
distributions. The proportion of monocytes in each subset was recorded.
Results: There was not significant changes in percentages of classical 
monocytes in RPL women (92± 5.3)compared to non-pregnant women 
control (94± 2). In contrast, the percentage of intermediate monocytes was 

higher in RPL women (5± 4.8) compare to control (2.3± 1.1)(p<0.018). 
In addition, the percentage of non-classical monocytes was also lower in 
RPL women (2.1± 1.3) vs. control women (3.6±1.6 )(p<0.005)
Conclusion: Increased intermediate monocytes in RPL women may play 
a role in since they express a unique patter of proinflammatory cytokines 
and into insufficient inhibition or activation of maternal uterine NK cells 
toward the trophoblast, thereby contributing to the pathogenesis of RPL. 
In general, the evidence might suggest that monocyte subset frequency 
and differentiation can be influence by NK cells and viceversa.

S-209
ID1 Mediates BMP2-induced Upregulation of IGFBP3 Expression 
in Human Endometrial Stromal Cells and Primary Human 
Decidual Cells. Jin Luo†,1,2 Hua Zhu,1 Yang Jing,2 Peter C.K. Leung.1 
1University of British Columbia, Vancouver, BC, Canada; 2Renmin 
Hospital of Wuhan University, Wuhan, China.
Introduction: Adequate growth of the endometrium is essential for 
normal uterus function. As a key component of the uterus wall, human 
endometrial stromal cells undergo morphological and functional changes 
in the remodeling event of endometrium, regulated by growth factors and 
hormones. Any disorder in the remodeling process of endometrium might 
cause clinical complications, especially in pregnancy. Previous study 
has revealed that bone morphogenetic protein 2 (BMP2) is crucial for 
endometrial decidualization and fertility in mice and humans. Moreover, 
IGFBP3 was found highly expressed at the maternal-fetal interface, 
involving in decidual angiogenesis and embryonic development. In 
mouse endothelial cells, IGFBP3 expression was regulated by ID1, 
which belong to transcription factor IDs gene family and is a classical 
downstream signaling molecule of BMP2. Based on these observations, 
we hypothesized that transcription factor IDs mediates BMP2-induced 
IGFBP3 expression in human endometrial stromal cells (HESCs) and 
primary human decidual stromal cells (HDSCs).
Methods: Immortalized HESCs and first trimester primary HDSCs were 
employed as study models, representing human endometrial stromal 
cells in non-decidual and decidual status, respectively. Cells were treated 
with BMP2 for a dose- or time-dependent study to examine the BMP2 
regulatory effects. Specific siRNAs targeting BMP2 receptors (ACVR1, 
BMPR1A) or IDs (ID1, ID2, ID3) were transfected into HESCs and 
HDSCs to determine the involvement of the receptors and transcription 
factors, respectively. RT-qPCR and western blot were performed to detect 
the mRNA and protein expression of target genes.
Results: BMP2 treatment substantially increased the mRNA and protein 
levels of IGFBP3, ID1, ID2 and ID3 in a dose- and time-dependent manner 
in both HESCs and primary HDSCs. Knockdown of ID1 attenuated the 
BMP2-induced upregulation of IGFBP3 whereas knockdown of ID2 or 
ID3 has no effect on the BMP2-induced expression levels of IGFBP3 in 
both HESCs and primary HDSCs. Furthermore, knockdown of ACVR1 
partially inhibited while knockdown of BMPR1A completely abolished 
the upregulation of ID1 and IGFBP3 by BMP2 at both mRNA and protein 
levels in primary HDSCs, respectively. In HESCs, siRNA knockdown of 
either ACVR1 or BMPR1A thoroughly blocked IGFBP3 upregulation by 
BMP2 but increased-ID1 expression was only partially attenuated except 
that was at protein levels by siBMPR1A treatment.
Conclusion: BMP2 promotes the expression of IGFBP3 in human 
endometrial stromal cells and primary human decidual cells dominantly 
via the BMPR1A-ID1 pathway.

S-210
Impact Of Bisphenol-S On Early Mouse Embyo Development. 
Riwa N Sabbagh†, Maya Barsky, Janet Bruno-Gaston, Blesson 
Chellakan Selvanesan∗. Baylor College of Medicine, Houston, TX, 
United States.
Introduction: Bisphenol S (BPS) is increasingly used as an alternative to 
Bisphenol A (BPA) due to concerns about BPAs harmful effects on human 
health. Plastics labelled ‘BPA free’ have flooded the market and most of 
them contain BPS. Various studies have shown that BPA and its analogues 
are detrimental to growth reproduction and development by disrupting 
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the estrogen signaling mechanisms. Given the importance of estrogens 
in embryological development, the goal of this study is to evaluate the 
impact of BPS on the developing mouse embryo.
Methods: Cryopreserved single cell mouse embryos (C57BL6 strain) 
were thawed and cultured in KSOM media containing BPS (1nM and 
100µM) or vehicle. Mouse embryos (n=72/group) were cultured using a 
continuous time lapse microscopy system, EmbryoscopeTM for 5 days. A 
time-lapse analysis was performed to calculate time to various cell stages 
(2-9 cells, morula and blastocyst). Randomly selected day 5 blastocysts 
from each group were stained with DAPI and were counted (n=14/
group). At the end of the culture, embryos (n=5-9/group) were collected 
to investigate steroid receptor expression (Esr1, Esr2, Pgr) using qPCR. 
Appropriate statistical methods were used to compare the different groups 
(Mixed model analysis, ANOVA and t- test).
Results: Time to reach each cell division was significantly increased 
in BPS group compared to controls (p<0.05) starting at T2 (time to 2 
cell stage) up to hatched blast for 100µM BPS group and for T5, T6, 
T7, T8, start of blastulation and blastocyst stage in the 1nM BPS group. 
BPS treatment showed a decrease in blastulation rates of the embryos 
comparing 100µM BPS vs controls (64% in vs. 79%, p<0.05), a decrease 
in expanded blast rate across the 100µM and 1nM concentrations 
compared to controls (13.9% vs 52.8% vs 73.6%, respectively, p<0.05), 
and a decrease in hatched blast rate for 100µM vs controls (1.4% vs 48.6% 
p<0.05). High dose BPS (100µM BPS) decreased the number of cells in 
day 5 blastocysts (p<0.001) but no differences were observed between 
1nM BPS and controls (p=0.13). The expression of Esr1 and Esr2 genes 
was significantly decreased compared to controls in the BPS group 
(p<0.05) but no changes were seen in Pgr expression in both BPS groups.
Conclusion: BPS has significant impact on the development of mouse 
embryos. Exposure to BPS during mouse embryogenesis slowed growth 
and resulted in fewer cell numbers at the blastocyst stage. Furthermore, 
BPS exposure decreased the number of embryos that made it to blastocyst, 
expanded blastocyst, and hatched blastocyst stage. BPS downregulated 
Esr1 and Esr2 suggesting its estrogen antagonistic action. BPS could have 
significant implications in early human development and caution should 
be taken when using this alternative to BPA.

S-211
Phospholipase C Zeta Profiles are Indicative of Optimal Sperm 
Parameters in Patients Undergoing Fertility Treatment. Junaid 
Kashir∗,1,2,3 Bhavesh V Mistry,3 Lujain BuSaleh,1,3 Reema AbuDawas,1,3 
Michail Nomikos,4 Ahmed Ajlan,3 Raed Abu-Dawud,3 Nadya 
AlYacoub,3 Saad AlHassan,3 F. Anthony Lai,4,4 Abdullah M Assiri,3 
Serdar Coskun.3 1Alfaisal University, Riyadh, Saudi Arabia; 2Cardiff 
University, Cardiff, United Kingdom; 3King Faisal Specialist Hospital 
and Research Center, Riyadh, Saudi Arabia; 4Qatar University, Doha, 
Qatar.
Introduction: Oocyte activation is driven by intracellular calcium 
(Ca2+) oscillations induced by sperm-specific phospholipase C zeta 
(PLCζ). Sperm PLCζ abrogation underlies cases of oocyte activation 
deficiency in humans. However, there is a lack of consensus regarding 
PLCζ characterisation within human sperm due to concerns surrounding 
antibody specificity and methodology. Furthermore, PLCζ investigations 
have been limited to severe cases of male infertility, while PLCζ profiles 
have yet to be associated with general sperm viability. Herein, we perform 
the first systematic effort to examine PLCζ within a general population 
of males exhibiting a wide range of sperm parameters.
Methods: A total of 65 patients were recruited following informed 
written consent. Sperm concentration, motility, morphology, and semen 
volume were recorded and samples subject to density gradient washing. 
Sperm were subject to immunofluorescence and immunoblotting using 
two distinct antibodies with a high degree of specificity against PLCζ.
Results: We identified PLCζ at the equatorial and acrosomal+equatorial 
regions of the sperm head, alongside a novel dispersed pattern of 
PLCζ, while also confirming the veracity of PLCζ tail and mid-piece 
localisation in human sperm. Acrosomal+equatorial PLCζ was most 
physiologically relevant to successful oocyte activation, while dispersed 
localisations correlated to sperm with sub-optimal parameters of sperm 
health. Although total levels of PLCζ exhibited significant correlations 

with sperm parameters, the nature of this association requires further 
elucidation. Finally, PLCζ variance in total levels corresponded to reduced 
sperm health, potentially underlying cases of increased fertilisation failure 
associated with cases of male subfertility and increasing male age.
Conclusion: Collectively, our results indicate for the first time that PLCζ 
potentially represents a powerful target to measure sperm health when 
used with specific tools and protocols. We also suggest that our described 
methodology may assist in the similar utilisation and application of other 
sperm proteins in a clinical setting.

S-212
Intracellular Oxygen Levels in the Granulosa Cells Vary During 
Follicular Development in the Primate Ovary. Xiaoxiao Zhang,1,2 
Maralee Lawson,1 Shally Wolf,1 Jing Xu∗,1,3 Adam Krieg∗.1,3 1Oregon 
National Primate Research Center, Beaverton, OR, United States; 
2Sichuan Provincial People’s Hospital, Chengdu, China; 3Oregon 
Health & Science University, Portland, OR, United States.
Introduction: Oxygen has an important influence on the growth, 
development, and function of all tissues, and is tightly regulated in vivo. 
Too little oxygen prevents adequate metabolic rates to sustain cells and 
tissues, while too much oxygen can generate free radicals that damage 
genomic integrity. Given the need to preserve oocyte quality throughout 
the human reproductive lifespan, and the link between oxygen and 
genomic damage, there is surprisingly little data regarding the levels of 
oxygen maintained in the microenvironment of the primate ovary. The 
objective of this study was to measure the expression of a commonly 
used molecular marker of cellular hypoxia in rhesus ovaries, with 
complementary measurement of cellular hypoxia in follicles cultured in 
vitro. Combined, these studies will help determine if ovarian follicles are 
maintained in a state of physiological hypoxia.
Methods: Carbonic anhydrase IX (CA-IX, a cellular indicator of 
hypoxia) was evaluated by immunohistochemistry in ovarian sections 
from 4 adult macaques (Macaca mulatta). CA-IX-positive staining in 
granulosa cells and developmental stages of follicles were evaluated by 
microscopy. Additionally, preantral follicles (N = 15) were isolated for 
three-dimensional individual culture, and stained with 5 μM Image-iT 
Hypoxia Reagent for 24 hours at 5% and 20% O2. Follicles were assessed 
by fluorescence microscopy.
Results: Extensive membrane and cytoplasmic CA-IX immunostaining 
was identified in granulosa cells of preantral follicles developed in 
vivo. Preantral follicles remained CA-IX-positive in spite of their 
microenvironment, e.g., when adjacent to oxygen-rich blood vessels, 
antral follicles or corpus luteum. CA-IX staining in granulosa cells was 
diminished when follicles progressed to the antral stage, and became 
absent in the preovulatory follicle. When cultured at 5% and 20% O2, 
preantral follicles were positive for Hypoxia Reagent staining, which 
was consistent with expression of CA-IX in vivo.
Conclusion: The expression of CA-IX in granulosa cells changes 
throughout the development of the ovarian follicle, suggesting that 
access to oxygen increases with follicle size. However, our in vitro and in 
vivo data also suggest that small follicles are able to maintain a hypoxic 
microenvironment for the oocyte, even in conditions of relatively high 
oxygen levels. These studies have important implications for fertility 
preservation, where deviations from physiological oxygen could 
compromise the integrity of ovarian tissues.

S-213
Prostaglandin F2α Production is Increased in an In Vitro Co-culture 
Model of Maternal-fetal Communication. Fatema B Almughlliq†,1 
Hassendrini N Peiris,2 Yong qin Koh,1 Kanchan Vaswani,2 Eman 
Mosaad,2 Holland Olivia,2 Renuka Sekar,3 Akwasi Amoako,3 Sailesh 
Kumar,4 Murray D Mitchell∗.2 1University of Queensland, Brisbane, 
Australia; 2Queensland University of Technology, Brisbane, Australia; 
3Royal Brisbane and Women’s Hospital, Brisbane, Australia; 4Mater 
Health Services, Brisbane, Australia.
Introduction: An initial bidirectional maternal-fetal interaction has to 
occur to establish and maintain a successful pregnancy. To elucidate 
the mechanisms of these cellular interactions, co-culture models have 
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been used to explore the function of cell-cell crosstalk. Prostaglandins 
(PG) are members of the eicosanoid family, and play vital roles in 
pregnancy. However, PG have not been well studied in crosstalk models. 
Thus, establishing new strategies to study PG roles in this bidirectional 
interaction in vitro will help us to better understand implantation.
Methods: To mimic the receptivity of uterine epithelium to trophoblast, 
RL95-2 (uterine epithelium) and HTR-8 (extravillious trophoblast) cell 
lines were used in transwell system. Monoculture (MOC) and co-culture 
(COC) controls were included, and a maternal-fetal model (MFM) 
was created by growing RL95-2 in the bottom well and HTR-8 in the 
transwell insert (Fig 1). After 24 h, conditioned media was collected from 
both chambers of each experiment, and PGE2 and PGF2α production (pg/
mL/24hrs) was evaluated by ELISA. Tukey’s multiple comparisons test 
was used for statistical analyses.
Results: In MFM, RL95-2 production of PGF2α (28.72 ± 0.87 pg/mL per 
well per 24h) was increased compared to RL95-2 in MOC (13.72 ± 1.3 
pg/mL per well per 24h; P= 0.001) and RL95-2 in COC (18.54 ± 1.1 pg/
mL per well per 24h; P= 0.011) models. Similarly, PGF2α production by 
HTR-8 in MFM (24.11 ± 1.9 pg/mL per well per 24h) was increased in 
comparison to HTR-8 in MOC (16.71 ± 3.4 pg/mL per well per 24h; P= 
0.049) and HTR-8 in COC (16.08 ± 1.5 pg/mL per well per 24h; P= 0.033) 
models. No changes were observed in PGE2 production in all models. Data 
are represented as mean ± SEM, N=3 and significance defined as p ≤0.05).
Conclusion: Our results show that PGF2α production is increased in the 
maternal-fetal crosstalk system. Although this experiment is simple, it 
provides a basis for future research to study major disorders of pregnancy.

S-214
Determination of Optimal Housekeeping Genes for Transcriptional 
Study of the Endometrium. Josefa Maria Sanchez-Reyes†,1,2 
Katharina Spath∗,3 Patricia Sebastian-Leon∗,1 Dagan Wells∗,4 Patricia 
Diaz-Gimeno∗.1 1IVI-RMA IVI Foundation, IIS La Fe, Valencia, Spain; 
2University of Valencia, Valencia, Spain; 3JUNO Genetics, Oxford, 
United Kingdom; 4University of Oxford, Oxford, United Kingdom.
Introduction: Selection of appropriate housekeeping genes are crucial 
for gene expression studies. These should be constitutive, with stable 
expression in the tissue tested. The human endometrium is a challenging 
tissue for transcriptomic studies due to dynamic changes in gene 
expression occurring throughout the menstrual cycle. We aimed to 
determine endometrial genes satisfying the criteria for optimal controls 
in gene expression studies.
Methods: A literature review was performed to select the 6 most 
commonly used housekeeping genes in endometrial qPCR studies. 
Differential expression analysis was undertaken in 2 RNA sequencing 
endometrial datasets derived from Gene Expression Omnibus (GEO) to 
test expression of these genes. Additionally, GEO was used to determine 
3 more constitutive genes in these datasets. A targeted RNA-Seq protocol 
was employed to measure expression of the 9 selected genes in endometrial 
biopsies from 119 patients. Endometrial Receptivity Analysis timed the 
biopsies as: Pre-receptive (n=75), Receptive (n=38) and Post-receptive 
(n=6). An ANOVA test was applied to analyse gene expression among the 
different endometrial stages. P-values were corrected by False Discovery 
Rate (FDR).
Results: GAPDH, ACTB, PRDM4, UBE4A, ENOX2 and UBE2D2 from 
the literature and SRRM2, ACTG1 and RPL30 from GEO were selected 
as potential housekeeping genes. However, only UBE4A, SRRM2, 
ACTG1 and RPL30 showed constitutive gene expression throughout 
all experiments and endometrial stages. UBE2D2 was not constitutive 
in any (Table).

Table: FDR values calculated for the 9 selected housekeeping genes in the 
three experiments.

Housekeeping 
Genes

FDR Altmäe 
2017 Dataset

FDR Sigurgeirsson 
2017 Dataset

FDR Targeted RNA 
Sequencing

GAPDH 0.27 0.07 4.40E-08

ACTB 5.07E-03 0.77 1

PRDM4 2.89E-05 0.17 0.10

UBE4A 0.36 0.99 0.18

ENOX2 3.58E-04 0.08 1.35E-05

UBE2D2 0.01 3.85E-03 0.01

SRRM2 0.96 0.63 1

ACTG1 0.85 0.77 1

RPL30 0.84 0.72 0.40
 

Conclusion: Housekeeping genes commonly used in endometrial studies 
are not always constitutive and may cause errors in data interpretation. 
Genes should be carefully chosen according to the experimental design and 
the technology used. We propose SRRM2 and ACTG1 as housekeeping 
genes in RNA sequencing studies.

S-215
ECM-associated Long Non-coding RNAs lnc-ADAM9 and lnc-
PCDH10 Regulate Cell Adhesion Pathway in Premature Rupture 
of Fetal Membrane. Guixian Wang,1 Dongxia Hou,1 Xiaoyan Dong,2 
Nanbert Zhong∗.2 1Inner Mongolia Maternal and Children’s Hospital, 
Hohhot, China; 2New York State Institute for Basic Research in 
Developmental Disabilities, Staten Island, NY, United States.
Introduction: Preterm syndrome (PTS) behaves a pre-labor premature 
rupture of membrane (pPROM) or a spontaneous premature labor (sPTL) 
with uterine contraction that may result in a rupture of fetal membrane as 
the course of parturition initiated. We have determined that intracellular 
long noncoding RNAs (lncRNAs) were involved in a ubiquitin-proteinase-
collagen pathway that may result in down-regulation of collagens in 
pPROM. We hypothesize that lncRNA may involve in regulation of 
extracellular matrix (ECM) pathway in PTS.
Methods: Two lncRNAs, the lnc-ADAM9 and lnc-PCDH10, and their 
epigenetic regulatory impact on ECM in the PTS, were studied. Gene 
expression profiles of these lncRNAs and their overlapped mRNA loci 
were assessed with a cohort of 120 prebanked fetal membrane tissues, 
among which 30 cases were in each pPROM, FTB (full-term birth), sPTL, 
and PROM (full-term premature rupture of membrane), respectively. 
Over-expression of lncADAM9 and lncPCDH10 followed by RNA-seq, 
qRT-PCR, and Western blot in cultured HTR8 cell models.
Results: Differential expression genes that were enriched in both cell 
cultures of overexpressing lncADAM9 and lncPCDH10 were enriched 
in extracellular matrix structural constituent, biological adhesion, 
extracellular matrix organization, homotypic cell-cell adhesion, and 
cell-cell adhesion via plasma-membrane adhesion molecules (Figure 1). 
A pathway, the cell adhesion molecules (CAM), was enriched in both 
over-expression cell cultures. RNAs and proteins in CAM pathway, in vivo 
analyzed with fetal membranes, showing that they presented significantly 
in distinguishing PTS from controls (Table 1).
Conclusion: Our results indicated that overexpressed lnc-ADAM9 and 
lnc-PCDH10 has a pathogenic impact on extracellular matrix and cell 
adhesion molecules, which lead a potential of applying these molecules 
as clinical biomarker for early prediction of PTS.
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S-216
Characterization of Gene Regulation During Ovarian Tissue 
Cryopreservation and Xenotransplantation. Jennifer Shannon†, 
Orhan Bukulmez, Zexu Jiao, Sarah Capelouto, Kaitlin Doody, Bruce 
Carr, Laura Banaszynski∗. UT Southwestern Medical Center, Dallas, 
TX, United States.
Introduction: The majority of female children diagnosed with cancer 
survive. Treatment can lead to infertility. Pre-pubertally, the only option 
for fertility preservation is ovarian tissue cryopreservation (OTC). 
Autologous transplant of cryopreserved ovarian tissue is responsible for > 
130 births. However, mean functional graft life is only 4-5 years because of 
uncontrolled follicular activation causing graft burnout. The mechanisms 
responsible for follicular activation are not completely understood. Our 
goal is to use ATAC-seq to characterize transcriptional regulation during 
OTC and xenotransplantation. Our hypothesis is that transplantation leads 
to enhancer and gene dysregulation, causing aberrant follicular activation.
Methods: Ovarian tissue was collected from patients (n = 3) receiving 
oophorectomy for benign reasons and transported on ice. The cortex 
was isolated and processed for liberase DH digestion. After digestion, 
follicles were isolated using high powered light microscopy. Omni-ATAC 
tagmentation was performed. Transposed DNA fragments were column 
purified, SYBR-PCR amplified, and double-bead purified. Sequencing 
was performed. The cryopreserved and thawed sample (n=1) underwent 
the same protocol for follicular and DNA isolation. Additionally, 
histopathology for proliferation (Ki67) and apoptosis (TUNEL) was 
completed. Viability staining (neutral red, NR) on the thawed sample 
was completed.
Results: Histopathology and NR staining indicate healthy follicles in all 
samples. Average correlation is 0.99 between fresh samples, and 0.91 
between the fresh/thaw sample. Preliminary peak calling browser tracts 
appear similar between samples.
Conclusion: We successfully processed fresh ovarian follicles from three 
women, resulting in highly correlated data sets. Further, we compared 

fresh tissue to cryopreserved tissue and demonstrated that these samples 
remain highly correlated. These data suggest that cryopreservation itself 
does not greatly affect gene regulation. Future studies will compare gene 
regulatory profiles post-xenotransplantation to identify regions that are 
dysregulated during transplantation.

S-217
Trimester-Dependent Differential Induction of Anti-Viral and 
Inflammatory Genes in Decidual Cells by ZIKA Virus Infection. 
Xiaofang Guo, Umit Kayisli, Nihan Semerci, Bradley Sipe, Erika 
New, Frederick Schatz, Charles Lockwood, Ozlem Guzeloglu-Kayisli. 
University of South Florida, Morsani College of Medicine, Tampa, FL, 
United States.
Introduction: Maternal Zika virus (ZIKV) infections elicit detrimental 
effects on the developing fetus. The exact mechanism(s) for trans-placental 
ZIKV transmission is/are unclear since syncytiotrophoblasts are ZIKV 
non-permissive. We recently found significantly higher ZIKV infection 
and replication rates in cultures of human endometrial stromal cells 
(HESCs) and first-trimester decidual cells (FTDCs) vs. term decidual cell 
(TDCs), suggesting that there is a trimester-dependent innate immune 
response responsible for higher ZIKV infection/replication rates in 
HESCs and FTDCs vs. TDC. Thus, we compared expression levels of 
key anti-viral and pro-inflammatory genes among ZIKV-infected HESCs, 
FTDCs, and TDCs.
Methods: Cultured HESCs, FTDCs, and TDCs (n=4/each) were infected 
by ZIKV MR766 strain at the multiplicity of infection (MOI) of 1 for 
96 h followed by qPCR analysis to measure the expression of: 1) innate 
(anti-viral) immune response genes, ISG15, IFIH1, and RIG1; 2) pro-
inflammatory cytokines, IL-1β, IL-6, IL-8, TNFα; and 3) chemokines, IP-
10, ITAC, CCL2, and CCL5. Data were compared by One-Way ANOVA. 
P< 0.05 was considered statistically significant.
Results: qPCR analysis showed that ZIKV infection significantly elevates 
ISG15 (4-, 4-, 14-fold), IFIH1 (4-, 3-, 9-fold), and RIG1 (4-, 4-, 6-fold) 
mRNA levels in ZIKV-infected HESCs, FTDCs, and TDCs vs. their 
corresponding controls, respectively. Similarly, mRNA levels of IL-1β 
(3-, 4-, 19-fold), IL-6 (2-, 2-, 7-fold), IL-8 (3-, 3-, 8-fold), TNFα (3-, 12-, 
19-fold), CCL-2 (2-, 2-, 11-fold), CCL-5 (3-, 3-, 25-fold), IP-10 (8-, 28-, 
57-fold) and ITAC (48-, 12-, 200-fold) were significantly higher in ZIKV-
infected HESCs, FTDCs, and TDCs vs. controls, respectively. However, 
compared to FTDCs, TDCs demonstrated 3 to 6 fold higher mRNA 
levels of anti-viral genes, pro-inflammatory cytokines and chemokines 
following ZIKV infection, whereas similar mRNA levels were detected 
in FTDCs and HESCs
Conclusion: These results indicate that: 1) ZIKV infection significantly 
elevates anti-viral and inflammatory gene expression in all three maternal 
cell types; 2) increased the innate immune response to ZIKV infection 
in TDCs vs. FTDCs or HESCs is consistent with lower ZIKV infection/
replication rates in TDCs and term fetuses; and 3) ZIKV-mediated 
stronger the inflammatory response in TDCs vs. FTDCs or HESCs likely 
contributes to ZIKA-associated pregnancy complications in the later stage 
of pregnancy such as preeclampsia and preterm birth.
Supported by the Florida Department of Health (#7ZK23).

S-218
Association of Genetically-Predicted Placental Gene Expression 
with Adult Obesity and Blood Pressure Traits. Jacklyn N Hellwege,1 
Jacqueline A Piekos†,2 Eric S Torstenson,1 Todd L Edwards,1 David M 
Aronoff,1 Digna R Velez Edwards∗.1 1Vanderbilt University Medical 
Center, Nashville, TN, United States; 2Vanderbilt University, Nashville, 
TN, United States.
Introduction: Mother-to-child transmission of risk for adult disease is 
multifactorial, beginning with conception. We hypothesize developmental 
origins of health and disease that influence the health of offspring during 
childhood and later adult life. In this model the placenta is an important 
biological conduit to mediate the genomic and non-genomic transmission 
of risk for noncommunicable diseases. The genetic control of placental 
gene expression has recently been described through eQTL studies, which 
have identified associations with childhood phenotypes. We can predict 
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the gene expression of placental tissue in an adult individual with GWAS 
data with an appropriate eQTL atlas because germline DNA is unvarying 
since conception and their eQTLs can predict expression.
Methods: We constructed expression models for 25,885 genetic variants 
associated with expression of 15,154 genes from reference placental 
eQTL data (Peng et al 2018). Using these predicted expression models, 
we investigated whether genetically-predicted placental gene expression 
is associated with adult body mass index (BMI; Locke et al 2018) and 
blood pressure traits (systolic [SBP], diastolic [DBP], and pulse pressures; 
Giri et al 2019) using GWAS summary statistics.
Results: In total we identified 121, 18, 9, and 21 genes whose predicted 
expression was significantly associated with BMI, SBP, DBP, and pulse 
pressure, respectively. When comparing against predicted expression 
models from 48 adult tissues from GTEx v7, 77, 4, 3, and 7 of the 
significant genes in placenta were not associated with BMI, SBP, DBP, 
or pulse pressure, respectively, in any other tissues. Notable findings 
include the association of reduced SIGLEC6 expression with increased 
BMI (p-value = 1.8x10-8). This gene is expressed nearly exclusively in 
placenta and nearby associations with BMI have been previously attributed 
to other genes. Similarly, NCOA6 is most highly expressed in placenta and 
increased predicted expression in placenta is associated with increasing 
pulse pressure (p-value = 2.6x10-6).
Conclusion: Identification of novel genes may indicate that inter-
individual variation of gene expression in placental tissue may precede 
the onset of adult phenotypes.

S-219
Effect of Gravidity, Parity and Breastfeeding on AMH Levels in 
Reproductive Aged African-American Women. Emma Giuliani†,1 
Anne Waldo,1 Lia Bernardi∗,2 Mercedes Carnethon∗,2 Lisa Neff∗,2 
Erica Marsh∗.1 1University of Michigan, Ann Arbor, MI, United States; 
2Northwestern University, Chicago, IL, United States.
Introduction: Anti-Mullerian hormone (AMH) is one of the most 
commonly used serum biomarkers of ovarian reserve in women. Very few 
studies on AMH have been conducted in young, healthy women of non-
European race, and factors affecting its levels are still largely unknown. 
The objective of this analysis was to investigate whether gravidity, parity 
and breastfeeding are associated with AMH levels in reproductive aged 
African American women (AAW).
Methods: The Study of Ovarian Aging and Reserve (SOAR) leveraged 
an existing NIEHS study cohort of African American women (AAW) 
aged 23-34 years. Anthropometric measurements, health information 
and serum AMH levels (picoAMH assay, Ansh Labs, Webster, TX) 
were analyzed. Multivariable linear regression models adjusted for age, 
age2, BMI, current hormonal contraception use, and history of irregular 
menstrual cycles were used to estimate the effect of gravidity, parity and 
breastfeeding on AMH levels (SAS 9.4 - Cary, NC).
Results: In this cross-sectional study, 1,646 women with a mean age of 
29.2±3.4yo, mean BMI of 33.7±9.6 Kg/m2, and median AMH value of 
4.1 ng/mL (IRQ 2.3-6.7) were included. A total of 449 women (26.6%) 
were nulligravidae, 206 (12.2%) had been pregnant but never given birth, 
and 1,034 (61.2%) had at least one live birth. Mean gravidity and parity 
were 3.1±2.0 and 2.1±1.3, respectively. Mean age at first pregnancy 
was 19.9±3.6yo, while mean years since last pregnancy and last birth 
were 4.4±3.7 and 5.1±3.8, respectively. A history of breastfeeding was 
reported by 38.7% of women with an average cumulative breastfeeding 
time for all children per woman of 5.4±8.7 months. In adjusted models, 
history of pregnancy was inversely associated with lnAMH (-0.13, 95% 
CI -0.24 to -0.03, p=0.01). No significant association was seen between 
number of pregnancies among women who were ever pregnant, number of 
livebirths among parous women, history of breastfeeding, or cumulative 
breastfeeding time in parous women and AMH levels.
Conclusion: In this large cohort of AAW, a population that is largely 
underrepresented in the ovarian reserve literature, history of pregnancy 
was associated with lower AMH, while number of pregnancies and 
deliveries and breastfeeding did not seem to significantly affect its levels. 
A better understanding of factors influencing AMH levels in women of 
different backgrounds will improve physician interpretation of ovarian 
reserve testing and patients’ counseling.

S-220
The Association Between Living in a Food Desert and the 
Likelihood of Initiating Breastfeeding. Adriana Campos†,1 Jean Paul 
Tanner,1 Ronee E Wilson,1 Jason L Salemi,2 Peeraya Sawangkum,1 
Kimberly Fryer,1 Adetola Louis-Jacques∗.1 1University of South 
Florida, Tampa, FL, United States; 2Baylor College of Medicine, 
Houston, TX, United States.
Introduction: Breastfeeding is associated with positive maternal and 
infant health outcomes, as well as with reductions in overall infant 
mortality. However, there are many reasons mothers do not initiate 
breastfeeding. Prepregnancy obesity and other indicators of poor maternal 
nutritional status have been shown to decrease likelihood of breastfeeding 
initiation (BFI). Persons living in food deserts, areas of limited access 
to healthy food, are less likely to be able to adhere to healthy nutritional 
guidelines and more likely to encounter poor health outcomes. Minimal 
research has been done examining the association between food access 
and breastfeeding initiation. This study explores the relationship between 
living in a food desert and BFI.
Methods: Data from the Florida Community Health Assessment Research 
Tool Set, including demographics and BFI (whether or not the infant was 
breastfed during the birth hospitalization), for births occurring between 
2008 and 2018 were linked, at the census tract-level, to food access data 
from the United States Department of Agriculture (USDA) Food Access 
Research Atlas. A food dessert, or low-income, low-access tract (LILA), 
was defined as a census tract with 20% of the population having income 
less than 80% of the statewide median family income and with at least 
500 people, or 33% of the population, living more than 1 mile (urban 
areas) or more than 10 miles (rural areas) from the nearest supermarket. 
Risk ratios (RR) and 95% confidence intervals (CI) were calculated using 
modified Poisson regression models.
Results: Between 2008 and 2018 there were 2,422,995 total live births 
in Florida, of which 2,368,114 (97.7%) had information on BFI and 
food access designation. Seventeen percent (n= 404,577) of live births 
resided within a food desert. Breastfeeding was not initiated during the 
birth hospitalization by 17.4% of mothers. Women who lived within a 
food desert were more likely to not breastfeed before hospital discharge 
(Adjusted RR = 1.37 [95% CI: 1.36 - 1.38]). When stratified by race/
ethnicity, the association between living in a food desert and BFI was 
highest among White non-Hispanic mothers (White non-Hispanic: RR 
= 1.46 [95% CI: 1.45 - 1.48]; Black non-Hispanic: RR = 1.29 [95% CI: 
1.28 - 1.31]); Hispanic: (RR = 1.34 [95% CI: 1.32 - 1.36]).
Conclusion: Maternal food desert residence is associated with decreased 
BFI; however, the specific pathway(s) through which this social 
determinant of health imposes its effect needs further elucidation. Focusing 
breastfeeding initiation programs in hospitals and prenatal care facilities 
serving populations living in food deserts may help increase overall 
breastfeeding initiation rates.

S-221
Design and Conduct of the Ovulation and Menstruation (OM) 
Health Pilot Study. Shruthi Mahalingaiah∗,1 Jay Cheng,2 Michael 
Winter,3 Erika Rodriguez,1 Carol Cosenza,4 Linda Rosen,5 Anna 
Williams,6 Mymy Nguyen,6 Rashmi Madhavan,6 Pascaline Karanja,6 
Jill McCrae,3 Ann Aschengrau∗.3 1Harvard T.H. Chan School of 
Public Health, Boston, MA, United States; 2University of Wisconsin, 
Madiison, Madison, WI, United States; 3Boston University School of 
Public Health, Boston, MA, United States; 4UMass Boston, Boston, 
MA, United States; 5Boston University Medical Campus and Boston 
Medical Center, Boston, MA, United States; 6Boston University School 
of Medicine, Boston, MA, United States.
Introduction: The etiology and prevalence of polycystic ovary syndrome 
(PCOS) is challenging to study longitudinally due to lack of appropriately 
designed, prospective cohort studies that include the diagnostic criteria 
for PCOS such as laboratory testing and ultrasonography. Additionally, 
existing cohorts are limited in diversity as subjects are disproportionately 
Caucasian. The Ovulation and Menstruation Health Pilot Study (OM Pilot) 
was created to determine the feasibility of enrolling multiple races and 
ethnicities and testing an online survey framework for a future prospective 
cohort study of PCOS.
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Methods: Female participants of reproductive age who still menstruated, 
or had the capacity to ovulate or menstruate were recruited through clinics, 
community fairs, social media, and promotional materials. Prospective 
participants elected to complete a consent and screener. If they met 
inclusion criteria, a link to the survey was sent via email to enter the survey 
hosted on RedCAP. The primary outcome measure was the diversity of 
the population recruited.
Results: After 29 weeks of recruitment (September 2017 - March 2018), 
438 women were assessed for eligibility, 350 women enrolled, and 249 
women completed the entire survey (71% among those enrolled). 64.1% 
of participants self-reported as White, 8% reported as Hispanic, and 
12.3% reported as Black. Completion rates were similar among baseline 
characteristics such as education, race/ethnicity, and birthplace. Median 
completion time of the baseline was 12.5 minutes. The cost per subject 
was $126 (2018 $US).
Conclusion: The development of the online platform allowed for 
assessment of baseline menstrual cycle characteristics and androgen 
excess in diverse groups while providing insight into cost-eff ective 
recruitment strategies for a multi-ethnic population for future use in a 
propsective longitudinal study on ovulation disorders and PCOS.

S-222
Epidemiology of Placenta Previa in the United States Between 
1970 and 2010: An Age-Period-Cohort Analysis. Haylea S Patrick†, 
Jennifer S Hill†, Kimberly Bodenlos†, Justin S Brandt, Cande V 
Ananth∗. Rutgers University, Robert Wood Johnson Medical School, 
New Brunswick, NJ, United States.
Introduction: Advanced maternal age is a strong risk factor for placenta 
previa. In the United States, the mean age of fi rst-time mothers has 
increased over recent decades. Through an application of age-period-
cohort (APC) models, we examined temporal changes in the prevalence 
rate of previa in the US over four decades, and evaluated the extent to 
which maternal age, year of delivery, and maternal birth cohort among 
white and black women were associated with previa trends.
Methods: Using the National Hospital Discharge Summary data (1970-
2010), an annual survey of sampled non-federal, short stay, general, and 
specialty hospitals in the US, we identifi ed deliveries associated with 

placenta previa via ICD coding (ICD8 651 for 1970-1978 and ICD9 641.0-
641.14 for 1979-2010). Trends in previa prevalence were examined via 
weighted Poisson models to determine the extent to which previa trends 
can be attributed to maternal age, delivery year (period), and the year in 
which the woman herself was born (maternal birth cohort).
Results: The APC analysis showed a strong age eff ect; a sharp increase 
with advancing age with black women at greater risk than white women 
at all maternal ages, and a divergent race-disparity at age > 35. The period 
eff ect revealed a U-shaped curve, with overall rate ratio of placenta previa 
dropping steeply over the fi rst two decades of the study (compared to 
2000 as the reference) and then increasing. Among black women, a small 
decline in the rate ratio was evident after 2000. Trends in previa showed 
a modest birth cohort eff ect, with women born between 1945-1970 at 
increased risk, and substantially declining rates among women born 
before 1945 or after early 1970.
Conclusion: Rates of previa in the US increased between 1990 and 2010, 
after a steep decline in the previous two decades. Rates of previa increased 
with maternal age, with the most pronounced eff ect in black women > 
35. Women born between 1945 and 1970 had increased rates of previa, 
which may refl ect the rising cesarean rate and higher parity for this cohort.

S-223
Over-the-counter Analgesic Use During Pregnancy Impacts 
Neonatal Off spring Outcomes. Aikaterini Zafeiri†, Amalraj Raja, 
Sohinee Bhattacharya, Paul Fowler. University of Aberdeen, Aberdeen, 
United Kingdom.
Introduction: There is conflicting evidence associating offspring 
outcomes with over-the-counter (OTC) analgesic consumption during 
pregnancy. Different study design and methodology limit result 
generalisability, thus more data in larger populations are needed to enable 
informed advances in clinical practice. This study explored associations of 
in-utero exposure to analgesics with neonatal outcomes in a population-
based cohort.
Methods: This retrospective cohort study utilised OTC analgesic 
consumption data (paracetamol, aspirin, ibuprofen, diclofenac and 
naproxen) from the Aberdeen Maternity and Neonatal Databank, on 
151,141 singleton pregnancies during a 30-year period (1985-2015). 
Baseline characteristics were compared using χ2 tests for categorical 
variables and Mann-Whitney for continuous variables (signifi cance 
at <0.05). Premature delivery, stillbirth, neonatal death, baby weight, 
neonatal unit admission, APGAR score at 1 and 5 minutes, cryptorchidism, 
neural tube defects, amniotic band defects, hypospadias and gastroschisis 
were the outcomes assessed. Crude (cORs) and adjusted odds ratios 
(aORs) with 95% confi dence intervals (CIs) were calculated using logistic 
regression to control for confounders.
Results: OTC analgesics use during pregnancy increased over the 30-
year study period. Use of at least one of the 5 analgesics was signifi cantly 
associated with increased odds for premature delivery (aOR=1.50, 95%CI 
1.43-1.58), stillbirth (aOR=1.33, 95%CI 1.15-1.54), neonatal death 
(aOR=1.56, 95%CI 1.27-1.93), low birth weight (aOR=1.28, 95%CI 
1.20-1.37), high birth weight (HBW) (aOR=1.09, 95%CI 1.05-1.13), 
admission to neonatal unit (aOR=1.57, 95%CI 1.51-1.64), APGAR score 
<7 at 1 minute (aOR=1.18, 95%CI 1.13-1.23) and 5 minutes (aOR=1.48, 
95%CI 1.35-1.62), neural tube defects (aOR=1.64, 95%CI 1.08-2.47) and 
hypospadias (aOR=1.27, 95%CI 1.05-1.54). Associations of paracetamol 
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alone with HBW, neural tube defects and hypospadias were not significant 
in the adjusted analysis. Diclofenac consumption was associated with 
significantly decreased odds of stillbirth (aOR=0.59, 95%CI 0.41-0.87).
Conclusion: Pain and fever control are a therapeutic priority during 
pregnancy. Our results highlight that data on adverse health outcomes 
for the offspring are crucial to inform guidelines and policies for the 
management of pain during pregnancy. Mechanistic understanding of 
the function and/or harm caused by analgesics and their metabolites to 
the human fetus is now essential for the development of pregnancy-safe 
compounds.

S-224
Risk Factors and Complications of Peripartum Hysterectomy 
Based on Mode of Delivery. Nadia Aurora†, Meike Schuster, Justin 
Brandt, Cande Ananth. Rutgers Robert Wood Johnson Medical School, 
New Brunswick, NJ, United States.
Introduction: Peripartum hysterectomy is regarded as the definitive 
method of control for postpartum hemorrhage and abnormally adherent 
placentas. We analyzed rates of peripartum hysterectomy and associated 
complications in correlation with mode of delivery in the last 30 years 
(1979-2010).
Methods: We designed a cross-sectional analysis using the US national 
hospital discharge survey and identified 30,823,481 deliveries, and 34,574 
peripartum hysterectomies between 1979 and 2010. Patients requiring 
hysterectomy were stratified by mode of delivery. Complications analyzed 
were placental abruption, placenta previa, vasa previa, uterine rupture, 
hemorrhage and transfusions. Adjusted rate ratios were then calculated 
based on mode of delivery and risk factors or complications.
Results: The overall relative risk for a hysterectomy was more than 
double for patients who had a cesarean section compared to those who 
had a vaginal delivery (56.6 vs 22.5). Those with a placental abruption had 
an overall adjusted rate ratio (RR) of 2.5 (RR of 2.5 for vaginal delivery 
and 1.5 for cesarean). Patients with a placenta previa were 23 times more 
likely to require a hysterectomy regardless of mode of delivery (RR 3.5 
for vaginal delivery, RR 13.3 for cesarean section). Patients who had a 
third stage hemorrhage had a 20-fold increase in hysterectomy overall, 
higher when delivered by c-section vs vaginal delivery. The rate of having 
a transfusion and transfusion of PRBCs were 49-fold higher and 54-fold 
higher, respectively, compared to the general population.
Conclusion: Women who experience a third stage hemorrhage and those 
who had placenta previa were at highest risk of having a peripartum 
hysterectomy. Risk of a hysterectomy was highest in patients who had a 
cesarean section and a third stage hemorrhage.

Rate Ratios of risk factors for hysterectomy by mode of delivery

Complication Overall Vaginal 
delivery

Cesarean 
delivery

Composite outcome 12.2 (12.0-
12.3) 9.8 (9.5-10.0) 8.9 (8.8-9.0)

Placental aburption 2.5 (2.4-2.6) 2.5 (2.4-2.8) 1.5 (1.4-1.6)

Placenta previa 23.6 (23.2-
24.0) 3.5 (3.1-4.1) 13.3 (13.1-

13.5)

Third stage hemorrhage 20.3 (19.9-
20.7) 7.3 (7.0-7.6) 52.7 (51.5-

54.0)

Postpartum hemorrhage 17.4 (17.1-
17.7) 8.4 (8.2-8.7) 31.2 (30.7-

31.8)

Transfusion of blood 
products

49.4 (48.2-
50.6_ - -

PRBC transfusion 54.3 (53.0-
55.7) - -

 

Trends of mode of delivery and hysterectomy

1979-1980 1989-1990 1999-2000 2009-2010

Overall population

Cesarean delivery 16.4 23.7 22.6 33.6

Primary cesarean 11.4 15.2 14.0 19.3

Repeat cesarean 5.2 10.5 11.7 15.5

Hysterectomy

Cesarean delivery 55.8 65.8 35.4 59.6

Primary cesarean 20.3 37.3 22.1 20.7

Repeat cesarean 35.6 34.5 13.3 38.9
 

S-225
Female Sleep Patterns and Spontaneous Abortion in a North 
American Preconception Cohort. Sydney K Willis†,1 Elizabeth 
E Hatch,1 Amelia K Wesselink†,1 Kenneth J Rothman,1,2 Lauren A 
Wise∗.1 1Boston University School of Public Health, Boston, MA, 
United States; 2RTI International, Research Triangle Park, NC, United 
States.
Introduction: Sleep disturbances are increasing in prevalence in North 
America. Because many reproductive hormones critical for pregnancy 
maintenance have been found to exhibit a circadian pattern under 
normal sleep conditions, disrupted sleep can deleteriously affect these 
patterns. Several studies of women undergoing in vitro fertilization, as 
well as animal models, have suggested that sleep disturbances during the 
periconception period may result in implantation failure or spontaneous 
abortion (SAB). However, few prospective studies have examined the 
association between sleep disturbances and SAB. We evaluated the 
association between preconception sleep patterns and SAB among couples 
attempting to conceive spontaneously.
Methods: Pregnancy Study Online is a web-based preconception cohort 
study of North American pregnancy planners. During the preconception 
period, female participants completed a baseline questionnaire providing 
data on demographic and lifestyle factors, average duration of sleep per 
night, and frequency of trouble sleeping at night (via the Major Depression 
Inventory). We followed participants via bi-monthly questionnaires 
for up to 12 months or until reported conception. Data on SAB, first 
positive pregnancy test date, due date, and gestational weeks at loss were 
ascertained from follow-up questionnaires in both early (<12 weeks’ 
gestation) and late (~32 weeks’ gestation) pregnancy. We used Cox 
proportional hazards regression to estimate hazard ratios (HR) and 95% 
confidence intervals (CI), using gestational weeks as the time scale. We 
adjusted for age, body mass index, and lifestyle and demographic factors.
Results: Of the 5,615 participants who conceived, 1,044 (19%) reported 
an SAB. The median gestational week at loss was 7 weeks (interquartile 
range: 5-9 weeks). Relative to 8 hours of sleep before conception, HRs for 
<6, 6, 7, and ≥9 hours of sleep were 0.87 (95% CI: 0.63-1.21), 1.16 (95% 
CI: 0.97-1.40), 1.08 (95% CI: 0.93-1.26), and 0.97 (95% CI: 0.73-1.29). 
Compared with women who had no trouble sleeping before conception, 
HRs for women who had trouble sleeping “sometimes” or “less than half 
of the time” and “more than half of the time” or “all of the time” were 
0.99 (95% CI: 0.86-1.13) and 1.19 (95% CI: 1.00-1.42).
Conclusion: Sleep duration was not appreciably associated with increased 
risk of SAB. However, we observed a small increased risk of SAB among 
women who reported a high frequency of trouble sleeping at night during 
the preconception period. Limitations include use of a single baseline 
measure of sleep and the potential for residual confounding.
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S-226
Evaluation of Chlamydia Trachomatis Strain Types and Associated 
Demographic and Behavioral Risk Factors in Fiji. Gabriela 
Beroukhim†,1 Noa Ziklo,2 Deborah Dean.3 1Yale New Haven Hospital, 
New Haven, CT, United States; 2University of California, San 
Francisco (UCSF), San Francisco, CA, United States; 3University of 
California, San Francisco, San Francisco, CA, United States.
Introduction: Chlamydia trachomatis (Ct) is the most common 
bacterial STI in the world, with greatest concentrations reported in the 
Western Pacific Region. Ct is classified into distinct serovars based 
the ompA gene. Studies suggest that genetic polymorphisms in ompA 
contribute to immunological characteristics and disease manifestation. 
Genome sequencing is important to better understand the variability and 
pathogenicity of and risk factors for urogenital strains of Ct. The aim of 
this study is to (1) estimate the prevalence of Ct genomic strain-types at 
urogenital sites among women in Fiji and (2) associate Ct genomic strains 
and strain-specific mutations with presenting signs and symptoms and 
demographic and behavioral risk factors—age; number of lifetime sexual 
partners; sexual coercion; casual partner; history of STI, coinfection with 
gonorrhea, syphilis, BV (Bacterial Vaginosis), or Trichomonas; iTaukei 
(indigenous Fijian) and Indian ethnic background. The results will be 
used to provide information on the risk of acquiring and pathogenicity of 
specific serovars in order to improve modes of public health prevention 
and intervention in Fiji.
Methods: Sexually active women, aged 18-40 years, were consecutively 
enrolled using convenience sampling from outpatient sites in Suva, Fiji 
and administered a Behavioral Surveillance Survey to assess high-risk 
indicators for infection. Clinicians recorded information on symptoms 
and signs and collected samples using standard techniques. Samples 
were tested for Ct and Neisseria gonorrhoeae (NG) using the Cepheid 
GeneXpert-1 CT/NG NAAT. DNA from Ct positive samples was extracted 
and sequenced.
Results: 577 women met criteria for the pilot study; 103 (17.9%) 
women tested positive for Ct; Of the N positive samples, 72 (69.9%) 
were successfully sequenced and Ct strain types determined The most 
prevalent strain in the population was Ja (34.7%),followed by G (31.9%), 
E(20.8%), F (5.6%), D (4.2%), and H (2.8%). Fisher’s Exact Test was used 
to analyze for statistically significant risk indicators and their association 
to Ct strain types. The results demonstrated no significant difference in 
distribution of Ct strains among age groups, ethnic groups, and in regard 
to IPV, history of prior STI, signs/symptoms of infection, and coinfection 
with Candida, NG, BV, and Trichomonas.
Conclusion: Various serovars are prevalent and are the source of 
urogenital Ct infection in Fiji. Strain types were found to have no 
significant association with the factors studied. Complete genomics testing 
is necessary to identify the strain-type and mutations within samples that 
were otherwise unable to be sequenced. Further studies are required to 
understand the association between strain-type and pathogenicity.
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