Antenatal Hypoxia or Dexamethasone Alter Hepatic Cytochrome P450 Activity in Ovine Offspring
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Introduction. Chronic hypoxia in utero leads to fetal growth restriction (FGR), increased risk of premature birth and respiratory distress syndrome (RDS). Current prophylactic treatment to prevent RDS is antenatal corticosteroid (ACS) treatment; however, ~50% of women given ACS give birth more than 7 days after administration and despite established benefits, recent evidence points to negative outcomes due to this overexposure. Babies born pre-term are at greater risk of non-communicable diseases requiring medication likely to be metabolised by hepatic Cytochrome P450 enzymes (CYP). We have previously reported that CYP3A activity was decreased in the fetus and 21-day old lamb in response to chronic hypoxaemia in utero, demonstrating that CYP activity is altered due to FGR in early life.
Aims. To determine if ACS or hypoxemia in utero programs altered fetal and young adult offspring hepatic CYP activity.
Methods. Ewes carrying singletons were randomly allocated to normoxic (N) or hypoxic (H) (11% O2) pregnancy from 105-138dGA (Term=150dGA). Dex (12mg IM) or vehicle (S; saline IV) was administered at 115 and 116 dGA, equivalent to 28 weeks gestation in humans. Ewes carrying male fetuses were humanely killed at 138±2 dGA, while female fetuses lambed spontaneously and were humanely killed at 9 months (9mo; sexual maturity). Hepatic microsomes were isolated and CYP activity was determined using established functional assays.
Results. Chronic hypoxia decreased birthweight (nN=20, nH=19; P=0.0342) but increased weight at 9mo (nN=20, nH=19; P=0.0492). Hepatic CYP2B6 activity was increased in the fetus exposed to hypoxia (nN=22, nH=18; P=0.0019) but decreased in 9mo lambs exposed to Dex (nS=18, nDex=21; P=0.0174) and was worsened by exposure to hypoxia (PIntx=0.0446). Conversely, Dex decreased CYP3A activity in the fetus (nS=15, nDex=25; P=0.0142) and 9mo lamb (nS=18, nDex=21; P=0.0497), but hypoxia during pregnancy did not alter activity.
Discussion. Chronic hypoxia and ACS during pregnancy have differential effects on hepatic CYP activity in offspring.  ACS may compound developmental programming of disease risk by impairing offspring liver drug metabolism mediated by CYP enzymes.
