A2 A A A0E A 15

2zl 3 3kZoj 4] Na-free g4 o] Ethanol ¢
adel "l A= B3k

== Abstract=

Effect of Na* Removal on the Action of Ethanol in Cat Ileal Longitudinal Muscle

Duk-Jun Suh, So-Sun Kim, Jae-Suk Woo and Young-Keun Kim

Department of Physiology College of Medicina, Pusan National University

The effect of ethanol on the contraction of intestinal smooth muscle in Na-free solution
was studied using cat ileal longitudinal muscle strips.

Ethanol(0.5~4%) inhibited both the spontaneous mechanical activity and base-line tension
in normal physiological salt solution. However, in Na-free solution it induced a reversible
contraction. The excitatory effect by ethanol in Na-free solution was increased with
increasing the concentrations of ethanol and the time incubated in Na-free solution.
The excitatory response by ethanol was reduced by increasing the concentrations of Na
in incubated medium. Ethanol-induced contractile response was not affected by Ca’t removal
in bathing medium. In Na-free solution, the contraction by ethanol was inhibited by La3%*
but was not affected by verapamil. The contraction induced by Na removal in solution
was inhibited by the pretreatment of ethanol.

These results suggest that ethanol may induce the contraction by increasing the release
of superficially membrane-bound Ca?* and/or intracellular Ca?* in Na-free physiological

salt solution.
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activity and base-line tension in normal physiological

salt solution(PSS, A) and in normdl Na-free PSS(B) in isolated cat ileal longitudinal muscle
strips. In Na-free PSS, NaCl was replaced by equiosmolar amounts of sucrose. In B, muscle
strips were preincubated in Na-free PSS for 10 min before exposure to ethanol.
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Fig. 2. Effect of Na replacement by sucrose or

lithium on ethanol-induced contraction in
Na-free PSS.
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. Effects of various concentrations of ethanol

in Na-free PSS. Cat ileal longitudinal

muscle strips were preincubated in Na-free

PSS for 10 min before exposure to ethanol.
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Fig. 4. Concentration-response relationships for
development of ethanol-induced contraction
in Na-free PSS. The experimental cond-
ition was the same as in Fig. 3. Each
value represents mean+SE of four
experiments.
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. Effects of external Na concentration on ethanol-induced contraction in cat ileal longitudinal
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Fig. 6. Changes in ethanol-induced contraction by
varying external Na* concentrations. The
experimental condition was the same as
in Fig. 5. Each value represents mean-

SE of four experiments.
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F¥ig. 7. Effects of preincubation time on ethanol-induced contraction in Na-free PSS. The muscle strips
were exposed to ethanol after preincubating for the appropriate time in Na-free PSS.
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Fig. 8, Changes in ethanol-induced contraction by
varying preincubation time in Na-free
PSS. The experimental condition was
the same as in Fig. 7. Each value repres-
ents mean+SE of four experiments.
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Fig. 9, Effect of Ca%* removal on ethanol-induced
contractile responses in Na-free PSS.
Muscle strips were incubated in Ca?*-free
PSS with 1 mM EGTA for 60 min and
then in Nat-and Ca?*-free PSS with 1 mM
EGTA for 30 min followed by exposure to
ethanol. During incubation of muscle strips
in Nat*-and Ca?*-free PSS, the contractile
response by 135mM KCI(135K) was
observed to compare with that by ethanol.
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Fig. 10. Effects ofilanthanum(La’*) and verapamil(VP) on ethanol-induced contraction in Na-free PSS.
La3*(4mM) inhibited the contraction by ethanol(3%), but VP(0.1 mM) did not affect.
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Fig. 11. Effect 'of /pretreatment of ethanol on contraction induced by Na-free PSS. After treatment of
ethanol Na-free PSS did not elicit contraction.
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Fig. 12, Effects of ethanol in K-free PSS. Note that

but not in K-free PSS.
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Fig. 13. The effect of ethanol on efflux of 4Ca
from cat ileal longitudinal muscle strips.
Muscle strips were first preloaded with
4Ca(1.3 pCi/ml) for 2 hr. Efflux of *Ca
from muscle strips into Ca?"-free normal
PSS in the absence(Q) and presence(@®)
of ethanol was measured for 80 min. Each
value represents mean of three experi-
ments.
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