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(interaction P¼0.4). Women with both high stress and low CV-bD
had much higher odds of sPTB compared with all other women
(aOR 2.7 (1.3-5.5)). Restricting to African American women, the
results were stronger (aOR 3.2 (1.4-7.0)).
CONCLUSION: High stress and low CV-bD levels are associated with
increased odds of sPTB. The presence of both result in high odds of
sPTB in a majority African American cohort. Understanding
whether stress induces changes in the CV immune response or
whether these are independent risk factors for sPTB in African
American women will help guide therapeutic strategies to reduce
sPTB. (R01NR014784; ME)
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and one-way ANOVA was performed to determine statistical signiﬁcance (P <0.05).
RESULTS: Animals injected with PBS delivered at the expected
gestational age (19.5 days). LPS and LPS+naïve induced PTB within
10 hours; however, injection of SR exosomes prolonged delivery by
an average of 21 hours in this model (Fig 1). Consistently lower
levels of pro-inﬂammatory cytokines, IL-1b and IL-8, were seen in
maternal plasma of LPS+SR compared to LPS mice (Figure 2A),
while anti-inﬂammatory cytokine, IL-10, levels were signiﬁcantly
increased in LPS+SR mice compared to LPS (P¼0.01) and PBS
controls (P<0.0001) (Figure 2A). In the cervix and uterus, P-NF-kB
expression was signiﬁcantly decreased in LPS+SR compared to LPS
(P¼0.005, P¼0.03) (Figure 2B).
CONCLUSION: Exosomes can be engineered to carry pharmaceutical
agents that can dampen the infection-induced inﬂammation associated PTB and pPROM.
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OBJECTIVE: Intraamniotic infection and inﬂammation are associated
with spontaneous preterm birth (PTB) and preterm premature
rupture of the membranes (pPROM). In this study, we tested
engineered extracellular vesicles, or exosomes, cargoing an inhibitor
to pro-inﬂammatory transcription factor (NF-kB), called super
repressor (SR) IkB, to prolong gestation in an infection (LPS)
induced PTB mouse model.
STUDY DESIGN: HEK293T (human embryonic kidney cell) derived
exosomes were engineered to contain SR using a protein loading via
optically reversible protein-protein interaction (EXPLORs) method
(Yim, et al 2016). In this method, SR is actively incorporated into
exosomes during biogenesis. These exosomes were isolated, quantiﬁed and used for our studies. Intraperitoneal (IP) injection of
either LPS (100 mg) or PBS were performed in CD-1 mice on
gestational day 15 followed by injection of PBS, SR exosomes
(5x1010) or naïve exosomes (exosomes derived from HEK293T cells
under normal culture conditions, 5x1010) every 2 hours for a total of
4 injections. Treatment groups (Group 1-LPS+PBS; Group 2LPS+SR; Group 3-LPS+naïve, and Group 4-PBS) were monitored
for preterm birth. Upon delivery of at least one pup in Group 1, mice
were euthanized, and maternal plasma, uterus and cervix were
collected for cytokine analysis using Luminex (IL-1b, IL-8 and IL10) and Western blot for NF-kB activation via RelA phosphorylation
(P-NF-kB) respectively. Survival graphs were created in GraphPad

12 Evidence for the crucial role of estrogen
signaling with preterm labor and perinatal
neuroinflammation
Stacey S. Schmiedecke1, Sarah M. Estrada1, Irina Burd2,
Peter G. Napolitano3, Nicholas M. Ieronimakis4
1
Madigan Army Medical Center, Tacoma, WA, 2Integrated Research Center
for Fetal Medicine, Johns Hopkins University SOM, Baltimore, MD,
3
Department of OB/GYN, University of Washington Medical Center, Seattle,
WA, 4Division of Maternal Fetal Medicine, Madigan Army Medical Center,
Tacoma, WA

OBJECTIVE: Female offspring are less susceptible to prematurityrelated neuroinﬂammatory injury than males. We hypothesize such
differences are attributed to sex-speciﬁc hormones, speciﬁcally
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estrogen. Using a murine prematurity model, we evaluated the role
of estrogen signaling in the process of perinatal brain injury
following exposure to intrauterine inﬂammation (IUI) by: 1)
Characterizing the principle components of signaling (Esr1 and
Esr2) and synthesis (Cyp19) and 2) Evaluating the phenotype with
Esr1 deletion.
STUDY DESIGN: To simulate IUI, intrauterine lipopolysaccharide
(LPS) was used to invoke preterm labor and fetal neuroinﬂammation
and compared to controls. In the set of CD1 dams, fetal brains were
collected at 6 hours and analyzed by qRT-PCR, western blot and
immunohistochemistry. Additionally, females heterozygous for Esr1
KO allele were bred to heterozygous Esr1 KO males. In this set, dams
were monitored for preterm labor and embryo viability.
RESULTS: Esr1 and Esr2 transcripts signiﬁcantly increased with LPS
exposure while protein levels declined (Figure 1A-B). Though inverse, the level of Cyp19 did not differ by mRNA or protein analysis.
Both Esr1 and Esr2 co-localized to the nuclei of developing neural
cells and decreased with LPS (Figure 1C). Dams heterozygous
for the Esr1 KO allele did not tolerate LPS with 100% mortality in
all exposed offspring (stillborn at gestational days 18-19 of the 21
expected days). These offspring were also signiﬁcantly smaller, by
pup weight as well as head and body size, compared to controls
(Figure 2).
CONCLUSION: The reduction of Esr1 and Esr2 by western blot suggests
that these proteins may be degraded with neuroinﬂammation. It is
possible that transcriptional upregulation of Esr1 and Esr2 occurs to
compensate for the loss of these proteins. Alternatively, the translation of Esr1 and Esr2 mRNAs is disrupted with LPS and upregulation is due to a feedback mechanism. Based on the receptors’
nuclear location, it is possible that their transcriptional activity and
regulation are altered with neuroinﬂammation. Correspondingly,
lack of fetal viability resulting from Esr1 insufﬁciency with LPS
injury supports the importance of estrogen signaling with preterm
labor. Future research will evaluate whether these ﬁndings represent
an exaggerated maternal response or a susceptible fetal genotype.
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