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Preeclampsia is a hypertensive disorder of pregnancy characterized by widespread maternal 
endothelial dysfunction that affects over 5- 10 % of all pregnancies, thus remaining a leading cause of 
maternal and fetal morbidity and mortality and greater risk and earlier onset of cardiovascular disease 
in both mother and infant according to the developmental origins of adult health and disease 
(DoHAD).  Impaired pregnancy vascular adaptations such as vasodilation and angiogenesis are 
attributed with preeclampsia.  Vascular adaptations during pregnancy are mediated in part by 
estrogens. Endogenous estradiol-17β (E2β) levels are significantly elevated during gestation and low 
E2β levels are associated with hypertensive pregnancies.  E2β induces vasodilation via estrogen 
receptors (ERs) during pregnancy.  E2β also promotes angiogenesis in human umbilical vein and 
uterine artery endothelial cells.  Therefore, estrogen appears to be a primary regulator of 
uteroplacental vasodilation and angiogenesis. However, the mechanisms by which estradiol regulates 
these adaptations remain unclear.  The effects of estrogen on vascular adaptations may be further 
modulated by its metabolites.  The metabolism of estradiol to catecholestradiols and 
methoxyestradiols is catalyzed by the sequential actions of CYP450s and catechol-O-
methyltransferase (COMT).  Deficiency in 2-ME2 and COMT are associated with preeclampsia and 
COMT knockout mice exhibit a preeclampsia-like phenotype.  It is conceivable that the vascular 
effects of E2β may be mediated in part by local conversion to its metabolites. Therefore, we propose 
a thesis study designed to test the vascular physiology and pharmacology of E2β and its metabolites 
in pregnancy vascular adaptation especially angiogenesis and vasodilator production, both 
adaptations impaired in preeclampsia. 
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