Maternal stressduring pregnancy alters placental development and glucose transporter
expression
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Introduction: Growth restricted individuals Wa increased risk deloping metabolic diseases, with
males more susceptible. Interestinglye havedemonstrated that growth restricted females lose this protection
and deelop glucose intolerance during greang. It has been identified that maternal stress duringnamecy
adwersely impacts fetal delopment. V¢ have reported that maternal stress duringgpengy and maternal
growth restriction impacts offspring metabolic health independeftyihe placenta mediates offspring disease
outcomes, this study vestigated the effects of maternal stress and maternaltlyreestriction on placental
development and glucose transporter expression.

Methods. Uteroplacental insfitienoy was induced by bilateral uterinessel ligation (Restricted) or
sham (Control) sgery in anaesthetized (4% isoflurane and 650ml.min-1 oxygev) fexuced to 3.2%
isoflurane and 250ml.min-1 oxygenwilavhen suturing) Wétar-Kyoto rats on embryonic day (E) 18 (term=22
days). F1 Control and Restricted females were mated with ayesth at 4 months of age and were randomly
allocated to an Unstressed or Stressednamey. For the Stressed groups, physiological stressors (metabolic
cage measurements, tail thfood pressure, glucose tolerance test and indirect open-circuit calorimetry) were
introduced from mid gestation (E8). On E20, pregnant rats were anaesthetized with an intraperitoneal injection
of Xylazil (30mg/kg) and Ketamine (100mg/kg) and the uterus exposed. Fetuses and placentae were collectec
and weighted, with fetal geverified using gPCR. Placental morphology was examined using stereology and
placental gpression of glucose transporters (Glutl and Glut3) were performed on the labyrinth zone using
gPCR. All data were analysed by two-way AWQ

Results: There were no changes in F2 fetal weight in either Brale fetuses had an increased placental
efficieng (+5%) if their mother was Restricted, irrespeetid maternal Stress. Junctional-to-labyrinth zone
ratio reduced (-19%) in placentae of females of Restricted mothers. Female placental weights wéeeembt dif
however male fetuses whose mother werpesed to Stress had reduced placental weight (-6%), irrespeiti
maternal birth weight. Placentae of females whose mothers were Stressed had increased junctional zone cros
sectional area (+20%). Placentae of both males and females had increased Glutl expression (+43% and +68%
respectiely) if their mother was Stressed, with no changes in Glypdession. Maternal Stress only increased
glycogen cells in female placentae (+47%), irrespedfibirth weight.

Conclusion: Both maternal gmth restriction and maternal stress independently influenced placental
development in a sex-specific mannénterestingly maternal gravth restriction and maternal stresgpesure
did not exacerbate the effects of one anothaternal growth restriction only altered placental morphology in
females. Whereas, maternal stress increased placental glucose transport irkdstbuseonly resulted in
increased junctional zone and glycogen stores in placentae of females. This finding suggests that female fetuse
have functional adaptations that may be storing g@nén order to protect them from othier utero insults that
may occur.
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