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Rapid Relaxant Effects of 17(3- estradiol though Endothelium- dependent
and - independent Mechanisms in Rat Aorta

WANG Ting-huai, YANG Yan-fang, FU Xiao-dong, TAN Zhi, XIANG Qiu-ling, LIN Gui-ping
(Department of Physiology, SUN Yat- sen University, Zhongshan Medical College, Guangzhou 510080, China)

Abstract: Objective  This research is aimed to investigate the endothelium- dependent and endothelium-
independent vasodilative effect of 173 - estradiol (E,) and its mechanism. Methods We examined the isometric
tension of aortic ring sections isolated from female Sprague- Dawley rats in vitro perfusion using a dual myograph
system. Result Our research demonstrates that E, induced concentration- dependent relaxation in precontracted
female rat aortic rings. The relaxation induced by E, (10° 10-®mol/L) was significantly greater in the rings with
endothelium than in the rings without endothelium, While there was no difference of the relaxation in the rings with
or without endothelium when the concentration of E, was increased to 10-° mol/L. The relaxation was significantly
attenuated by preincubation with L- NAME, methylene blue, tamoxifen and methyl- [3- cyclodextrin. Incubation with
E,(10°° mol/L) inhibited the concentration- dependent contraction induced by CaCl, in high K*, Ca*" free medium in
denuded rings. Conclusion The rapid aortic arterial relaxation induced by E, is endothelium- dependent and related
to estrogen receptor- mediated release of nitric oxide, and the integrity of caveolae construction is also required. Our
research also demonstrates that E, at the higher concentration induces relaxation mainly by direct calcium
antagonistic effect, which is endothelium- independent.
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Fig. 1 The relaxation effect induced by E, in the rings
with and without endothelium

Concentration —dependent relaxation induced by E, in rings
precontracted by PE (10 mol/L) or 100 mmol/L k* ( # ,with
endothelium and M ,without endothelium; n=8 to 12). Data are
expressed as percentage relaxation of contraction induced by PE or

100 mmol/L k* (x+s). ***P< 0.001.
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Fig. 2 E,induced relaxation in endothelium—-intact rings

precontracted by PE

E; (107 mol/L) induced relaxation in endothelium—intact rings
precontracted by PE(10° mol/L) (n=12).
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Fig.3 Effect of L -NAME on E,-induced relaxation in
endothelium—intact rings
Inhibition of E, (10 mol/L) induced relaxation in endothelium-
intact rings was achieved by incubation with the nitric oxide synthase
inhibitor L-NAME (10~ mol/L).
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Fig.4 Effect of no endo and L -NAMEMB and
tamoxifen on the E,—induced relaxation.

Effect of no endo and L-NAME (10~ mol/L),MB (10~° mol/L),
tamoxifen (10~ mol/L) on the E;—induced relaxation in rings with
endothelium (n=6 to 12). Control is Fi—induced relaxation in the
rings with endothelium (n=12). There were significant differences in

comparison with control rings: ***P< 0.001
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Fig.5 Effect of methyl- B - cyclodextrin on endothelial
caveolae structure in rat aortic endothelium.

Endothelium- intact rat aortic segments treated with Krebs(A) or
6 mmol/L methyl- - cyclodextrin (B) for 60 min were evaluated by
transmission electron microscopy. Electron micrograph of the
endothelium from aorta showing caveolae structure in A that is

disrupted in B. Original magnification, x46, 000.
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Fig. 6 Inhibition of MBCD on the E,~induced relaxation
Effect of MBCD (6 mmol/L) on the E; —induced relaxation in

endothelium —intact rings precontracted by 100 mmol/L k* (n=6).

Control is E, —induced relaxation in endothelium—intact rings (n=

12). Significant differences in comparison with control rings: ***P<

0.001.
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Fig. 7 Effect of E,on CaCl,—induced contraction in Ca*-
free, high K* solution

CaCly—induced concentration—dependent contraction in Ca™-free,
60 mmol/L. K*-containing solution in the absence (#®. n=6) and
presence of estrogen (107 mol/L, M, n=6). Data are expressed as
percentage of maximal contraction induced by CaCl,in control (xs).

*P<0.05, ** P< 0.01.
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