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    Abstract
In pregnant women, CYP3A activity increases by 100% during the third trimester (T3). Due to logistical and ethical constraints, little is known about the magnitude of CYP3A induction during the first trimester (T1) and second trimester (T2). Our laboratory has shown that sandwich-cultured human hepatocytes (SCHH) and HepaRG cells have the potential to predict the magnitude of in vivo induction of CYP3A activity likely to be observed in T1 and T2. Therefore, we incubated SCHH and HepaRG cells with plasma concentrations of various pregnancy-related hormones (PRHs)—individually or in combination—observed during T1, T2, or T3 in pregnant women. Then, CYP3A activity was measured by 1′-OH-midazolam formation. In all three trimesters, only cortisol (C) consistently and significantly induced CYP3A activity, while other individual hormones (progesterone, estradiol, or growth hormones) failed to induce CYP3A activity. At physiologically relevant 1× plasma concentrations, the magnitude of CYP3A induction by C or the combination of all PRHs did not change significantly with gestational age. The pattern of induction of CYP3A activity in SCHH by the hormones was similar to that in HepaRG cells. Based on these data, we conclude that C remains the major inducer of CYP3A activity earlier in gestation. Moreover, we predict that the magnitude of CYP3A induction during T1 and T2 will be similar to that observed during T3 (∼100% increase versus postpartum). This prediction is consistent with the observation of similar increases in T2 and T3 oral clearance of indinavir (a CYP3A cleared drug) versus postpartum.
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