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Effect of Ethanol on the Regulation of Smooth Muscle Tone in Rat Aorta
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ABSTRACT

Background and Objectivesl] The aim of this study was to determine the effect of ethanol on the regulation
of vascular tone. Material and Methods[] Using the rat aorta ring, the isometric contraction and 45Ca uptake
were measured. Phorbol 12,13-dibutyrate (PDBu), phenylephrine, KC1 were used for the regulation of smooth
muscle tone. Results0] Ethanol induced transient contraction in the rat aorta ring by in a dose-dependent
manner. Ethanol suppressed the dose dependent contractile responses of the vascular strip by to phenylephrine,
KCl and PDBu. Endothelium-dependent relaxation by due to acetylcholine was inhibited by ethanol. Ethanol
depressed the 45Ca uptake by high KCI but not by phenylephrine or PDBu in the rat aorta. n-butanol
selectively suppressed tonic contraction by high KCl, but t-butanol did do so not at the same concentration of
as butanol in the rat aorta. PDBu-induced contraction was selectively suppressed by n-butanol but not by t-
butanol. Conclusions[] These findings suggest that the action effect of ethanol on phospholipase D is involved
in the decreased response of the rat aorta strip by to vasoconstrictors. (KKorean Circulation J 2001:31(2):230-237)

KEY WORDS[] Vascular smooth muscle - Ethanol - Butanol - Protein kinase C - Phospholipase D.
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Fig. 1. Effect of ethanol on the contraction of rat aorta.
Resting tension was 1 g. Data are mean+ S.E.M. of four
separate experiments.

Fig. 3. Typical tracings of 120 mM KCl-induced contra-
ction of rat aorta with different doses of ethanol. EtOHO
ethanol.
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Fig. 2. Effects of ethanol on the contraction of rat aorta induced by phenylephrine (A) and KCI (B). The vessel was
freated with ethanol 10 minutes before adding agonists. EFOHO ethanol. Data are meant S.E.M. of four separate

experiments.
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Fig. 4. Effect of ethanol on PDBu-induced contraction. (A) is the maximal contractile response and (B) is relaxa-
tion slope after ethanol tfreatment. In lower graph, relaxation slope is the mean difference of contractile force
per minute for initial 3 minutes. Data are mean+ S.E.M. of four separate experiments.
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Fig. 5. Effect of ethanol on the relaxation to acetylch-
oline (1 p M) in the vessel precontracted with phe-
nylephrine (1 p M). Ethanol was added 10 minutes
before phenylephrine tfreatment. Data are expressed
as percent of relaxatfion. 100% of relaxation represents
relaxing effect of 1 y M acetylcholine without ethanol.
Data are meant S.E.M. of four separate experiments.
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Fig. é. Effect of ethanol on PDBu-induced contraction
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separate experiments.
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Fig. 7. Effect of ethanol on the Ca2” uptake of rat corta
strips in the presence of phenylephrine, KCI or PDBu.
Data are meant S.E.M. of four separate experiments.
*0 p<0.05, significantly different from the control values.
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