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Effects of Ethanol on the Contractility and Action Potential in
Isolated Rabbit Papillary Muscles
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Table 1. Composition of solution for muscle prepara-
tion and experiment (mM/1)

A. Solution for preparation with 10025 O, (82°C)

NaCl 158

KCl 4.0
CaCl, 2.0
MgCl,y 1.0
Tris 10.0
Glucose 56
pH 7.35

B. Bicarbonate buffer solution for experiment with
97% 0,+32% CO; (35°C)

NaCl 148

KCl T 40

CaCl, 2.0

MgCl, 1.0
Glucose 5.6

pH 7.30~7.35

(titrate with NaHCOs)
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Fig. . Schematic diagram of experimental system.
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Fig. 2. Depression of active tension and rate of
tension development produced by ethanol in
an isolated papillary muscle.
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Fig. 3. Dose-dependency of ethanol-induced contrac-
tile depression.
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Fig. 5. Changes in bioelectrical parameters and con-
tractile force by ethanol in isolated rabbit
papillary muscle. R.P.: resting membrane
potential; Amp.: amplitude of action pot-
ential; 50%, 90% Repol.: duration of 50%

or 90% repolarization.
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Fig. 4. Effects of ethanol on contractility and action potential in isolated ventricular muscle.
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Fig. 6. Decreases in action potential duration and contractile force by ethanol in isolated
ventricular muscle.
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Fig. 7. Effects of ethanol on contractility and action potential in isolated ventricular
muscle partially depolarized by high K (18mM).
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—ABSTRACT—

Effects of ethanol on the contractility
and action potential in isolated
rabbit papillary muscles

Ki-Whan Kim
Department of Physiology, Colliege of Medicine
Seoul National University

The effects of ethanol on the myocardial contractile
force and action potential were studied in isolated

rabbit papillary muscles. All cxperiments were per-
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formed in HCO-s-buffered Tyrode solution which
was aerated with 3% €0;-97% O; and kept pH
7.35 at 35°C. Action potentials were measured by
conventional microelectrode technique. Glass micro-
electrodes were filled with 3M KCl and had a resis-
tance of 20~30 megohms.

Ethanol depressed the contractility of the rabbit
papillary muscle at concentrations between 1 and
20gm/1 dose-dependently; Ethanol reduced peak de-
veloped tension by 5% at a concentration of tgm/l,
15% at 2gm/l, 30% at 4gm/l, 50% at Ggm/l, and
80% at 12gm/l, respectively. There was no effect on
resting tension. A similar degree of depression was
observed in the maximum rate of tension development
(dP/dt). The effects were reversible in all cases.

Shortening of the action potential duration, especi-
ally 50% repolarization time, with the reduction
in contractility, was the most characteristic change
in the electrical properties. The amplitude and durat-
jon of action potential were decreased in a dose-
dependent manner by ethanol. The resting membrane
potential, however, was unaffected by ethanol. The
action potential duration in the muscle hypopolarized
by 18mM K-Tyrode was also shortened, but its
height remained almost unchanged.

The results of this experiment suggest that the
depression of the contractility by ethanol can be
attributed to the shortening of action potential dura-

tion, especially to inhibition of Ca-current.
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