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Cardiovascular protection by postmenopausal 
estrogen replacement therapy: 

possible mechanisms of the estrogen action 

A. 0. MOCK - H. SEEGER - K. KORTE - T. H. LIPPERT

Summary: Estrogen replacement therapy reduces the cardiovascular risk in postmenopausal 
women, but the mechanism has yet to be evaluated. There is growing evidence that estradiol 
administration results in direct vasodilatory effects on vessel walls. The biochemical mechanisms 
have been investigated in human arteries and veins with respect to different mediators and cell 
systems. Whereas estradiol had no direct effect on the prostaglandin system we found a endothe­
!in-mediated stimulation of prostacyclin production in endothelial cell cultures. In experiments 
with the NO/cGMP-system estradiol activity could be demonstrated. In addition estradiol pro­
voked an increase in the intracellular Ca2+ concentration. These results indicate that several me­
chanisms may be involved in the vasodilating effect of estradiol. 
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INTRODUCTION 

At least 25 epidemiological studies ana­
lysing the relationship between estrogen 
therapy and coronary heart disease agree 
that estrogen replacement therapy may 
have dramatic benefits in menopausal wo­
men by reducing morbidity or death from 
coronary heart disease by about 50% ( 1 · 2). 
However, much or all of the data comes 
from observational rather than from ran­
domized controlled trials, and the mecha­
nisms underlying the effects are still un­
clear. Only recently it has been shown 
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that the protection against coronary heart 
disease, that is mediated by estrogen­
induced beneficial changes in lipids, can 
only account for less than half of the re­
duced risk (3 · 4· 5). Part or all of the pro­
tection may be due to direct vasodilatating 
effects of estrogen on vessel walls. This 
is supported by recent clinical trials using 
�oppler :1ltras�und to measure bJood flow 
in arteries of postmenopausal women 
who had been treated with transdermal 
estradiol (6 · 7· 8). These data are indicative 
of the direct vasodilatating eff:cts of estra­
diol and are supported by animal studies 
including measurements of increased car­
diac output, increased heart rate and redu­
ced vascular resistance (9· 10, 11). However, 
our knowledge in this most important 
如ld of estrogen replacement therapy is 
incomplete, and the biochemical mecha-
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