- Original Articles Korean Circulation J 1998;28(7):1112-1121

HAZ A A YIAZ o&A P3to]gl uk-g-o o AEZ A
FAEI 2 dxAY (Endothelin)-13+9] o124

000000 0000 000000 ooooo,'oooooo2ooo00o02oo000
=1 1 2 3 = 4 =) 4 =1 1
A R oSt FEF - IS ojal%! - ouE! - R

The Acute Effect of Estrogen on Vascular Responses and Plasma
Endothelin-1 Level in Postmenopausal Women
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ABSTRACT

Background and Objectives] Although estrogen replacement therapy has been associated with reduction of
cardiovascular events in postmeno-pausal women (PMW), the underlying mechanisms are pooly understood.
Because the beneficial effect of estrogen on vasomotor function and production of vasoconstrictive endothelin-1
may be a mechanism by which cardiovascular disease events are reduced, we accessed the acute effect of
estrogen on endothelial dependent, independent vasodilaton and plasma endothelin-1 level and investigated
whether the acute effect of estrogen on vascular response is related to reduced circulating plasma endothelin-1
level. Materials and Method[] The diameter of the brachial artery at rest, during reactive hyperemia (FMV) and
to response to nitroglycerine (NMV) were measured using high resolution ultrasound. Twenty-one PMW, 523
years old, 8 of whom had hypercholesterolemia were included and randomized to receive placebo, conjugated
estrogen 2.5 mg and 5.0 mg with one week between each investigation. FMV and plasma endothelin-1 were
assessed before and 30 minutes after iv administration of each substance. Sublingual nitroglycerine (NG) was
given at the end of each investigation and NMV was measured. ResultsT] FMV and plasma endothelin-1 were
not changed after placebo administration. FMV increased sinigicantly only after administration of CE 5.0 mg in
healny PMW and both after administration of CE 2.5 and 5.0 mg in PMW with hypercholesterolemia. NG
induced more significant vasodilation after administration of estrogen than placebo in only PMW with
hypercholesterolemia. Plasma endothelin-1 level decreased significantly after administration of CE 5.0 mg in
PMW with hypercholesterolemia. We could not find direct correlation between increase of FMV and decrease of
plasma endothelin-1 level. Conclusion[] IV administration of conjugated estrogen improves endothelium-
dependent vasodilation in PMW and may improve endothelium-independent vasodilation in PMW with
hypercholesterolemia. These finding may be partly originated by reduced plasma endothelin-1 level after
estrogen administration. (Korean Circulation J 1998;28(7):1112-1121)
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Table 1. Characteristics of 21 postmenopausal women

including 8 hypercholesterolemic women and 13 hea-
thy women

Healthy Hyperchgl—
. esterolemic All
subjects .
subjects
Age 52+ 5 51+ 3 52+ 3
Body mass 138+ 23 127+ 12 134+ 25
index
FSH 34+ 20 34+ 23 34+ 20
Systolic BP 119+ 9 1M1+ 12 116 11
Diastolic BP 78+ 8 72+ 7 76x 7
Total
Cholesterol 194+ 13 246 10 214+ 28
LDL
Cholesterol 109+ 16 155+ 21 127+ 29
HDL
Cholesterol 59+ 10 61 12 60+ 10
Triglyceride 127+ 72 149+ 106 135+ 83

Baseline vessel

size
FMV (%) 15.6+ 43 124+ 43 147+ 39
NMV (%) 1712 7.6 17.6+ 63 174+ 70

FSHO follicular stimulating hormone, FMVO flow-medi-
ated vasodilation, NMVO nitroglycerine mediated va-
sodilation

37+ 04 37+ 05 37+ 05
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Table 2. Analysis of variables before and after placebo, CE 2.5mg, CE 5.0 mg administration in 21 postmenopausal women

Placebo CE2.5 CES50
Before After Before After Before After
FMV (%) 145 5 141+ 5 151+ 4 17.7+  4* 148+ 4 20.2+ 5*
NMV (%) 17.4+ 7 19.7+ 5 21.8+ 6
ED-1(pg/dl) 0.87+ 0.2 0.77+ 0.2 0.87+ 0.2 0.84+ 0.2 0.96+ 1.0 0.60+ 0.3
ES(pg/dh) 28.7+ 27 26.5+ 23 40.5¢ 71 534.3+ 254 51.9+ 89 1094.5+ 375

FMVO flow-mediated vasodilation, NMV0O nitroglycerine-mediated vasodilation, ED-10 endothelin-1, ESO Estrone,

CEO conjugated estrogen *P<0.05

mia)0 00 1.300, NG 0000 OO 300 OO0 O
00 OO0 O O0O(peak diameter change)l OO0
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[ Before administration [ After administration B8 After NG
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vasodilation(%)

Flow and NG-mediated

CE 5.0

Placebo CE 25

Fig. 1. Bar graph showing flow-mediated vasodilation
before and 30 min after administration of Placebo,
CE 2.5 mg and CE 5.0 mg and NG-induced vasodilation
after sublingual nitroglycerin (NG)in 21 postmenop-
ausal women.

CEO conjugated estrogen *p<0.05, NSO non-significant
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vasodilation(%)

CE 2.5

Fig. 2. Bar graph showing flow-mediated vasodilation
before and 30 minutes after administration of Placebo,
CE 2.5 mg and CE 5.0 mg in healthy postmenopausal
women.* p<0.05, CEO conjugated estrogen

Placebo CE5.0

[ Before administration [E After administration

* *

N
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Flow-mediated
vasodilation(%)
)
T

Placebo CE 25 CE 5.0

Fig. 3. Bar graph showing flow-mediated vasodilation
before and 30 minutes after Placebo, CE 2.5 mg and
CE 5.0 mg postmenopausal women with hyperch-
olesterolemia. CEO conjugated estrogen. * p<0.05
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Fig. 4. Bar graph showing NG-mediated vasodilation
in healthy postmenopausal women (PMW) and post-
menopausal women (PMW) with hypercholesterole-
mia before and 30 minite after administration. *P<0.05
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Fig. 5. Endothelin-1 change before and 30 minutes
after administration of CE 5.0 mg in 21 PMW, 13 healthy
PMW and 8 PMW with hypercholesterolemia. PMWO
postmeno-pausal women, CEO conjugated estrogen.
*P<0.05, NSO non-significant
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0 (Fig. 4).
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Fig. . Linear regression analysis of FMV (%) change
before and after administration and plasma estrone
level after administration of Placebo, CE 2.5 mg, and
5.0 mg in 21 postmenopausal women with coefficient
of 0.4940 P<0.001.
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Fig. 7. Linear regression analysis of plasma endothelin-1
level (pg/dl) and plasma estrone level (pg/dl) before
and 30 minites after administrationof Placebo, CE 2.5
mg, CE 5.0 mg. Correlation coefficientll —0.28, P<0.05.
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Flow-mediated vasodilation (%)
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Plasma Endothelin-1 level (pg/dl)

Fig. 8. Linear regression analysis of flow-mediated vas-
odilation and plasma endothelin-1 level in 21 postmeno-
pausal women with 0.272 coefficient. P<0.05.

00 (Correlation coefficient —0.272, P value<0.05)
(Fig. 8).
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1) 00 0000 Conjugated estrogent OO OO
0O 00 000 0000000 00000 (p<0.001)
0 000 00 00000 CEs5o0gmOI000 OO
0000 000 00 00000 CE 25 mg, CE 5.0
mg U0O0 0000 00 oOOO.

2) 00 0000 0000000 Ooooooo o
0O 000 0000 000 0oo oooooo oo
O OO OOOO Conjugated estrogen OO0 OO
0000 00 00 00 000(p<0.05).

3) Conjugated estrogen 5.0 mgd O0O0O0OO O
0 0000-10 00000 000 000 oooao
00 OO0 00 0000 Uooooo oooo o
0000 (p<0.01).

4) 00 000000 OO0 ooooo oooo
0 0000000 O00000(Correlation coeffic—
ient 0.494, P value<0.001) 00O O00O0O-10 OO
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0 00000 (Correlation coefficient —0.28, p value
<0.05).

5 00 0000-10 000 O0Ooo oooo
000 0000 0oo0o ooo.

2 E:

00 0000 0oo0oOoo 0o ooo oo oo
000 00000 00 00000 Oooooo oo
0000 ooooooob 0oo oooo oooo
0oo00-10 00 000 OD0Oooo. Dooo-1
0 00 000 0o0OO0 oo 0oooo oooooo
0O 0000 00000 o000 oo oooooo
000 0000 00000 0000000 oooo
0000-10 000 OO0OO0. 000 oooooo
0 00 000 00ooo@uooooooo)o oo
0000 0 Oboo oooo. ooo oooooo
0000 00000 O00oO0 0O 000 oooo
00 00 000 000 000 000 oooo.

M S0 O00000- DO00- 00OO000- 0O
o oooo- ogoo.

n ZAE
0O 000 000 00000 0000 000000 oo O
00 ooooo.
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