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The Effects of Cholates on Smooth Muscle Strips and Cardiac Muscle
J. Y. Ro, T. 8. Cho and S. S. Hong

Department of Pharmacology, Yonsei University College of Medicine, Seoul, Korea

Chenodeoxycholic acid(CDCA) has been used as a gallstone dissolving agent since 1972.
Recently, ursodeoxycholic acid(UDCA) has been reported to be effective in dissolving
gallstones. Both bile acids increased bile flow. The increase in bile flow associated with
an increase in cholesterol level in bile after CDCA or UDCA infusion was reported.

In this study, using the smooth muscle strips of guinea pig and fowl, responses of the
cholates were observed. In addition, the influence of adrenergic blocking agents on the resp-
onse of the strips to cholates was investigated. Also the effects of cholates on cardiac function
were examined by using isolated atria of rabbit and heart of anesthetized frog.

The results are as follows:

1) All cholates, such as UDCA, CDCA, and CA produced a marked inhibitery effect on
the motility in isolated duodenal strip of guinea pig and fowl, however, only UDCA show-
ed the contraction in the isclated esophagus of fowl. These effects of cholates were blocked
by propranolol.

2) In isolated guinea pig stomach strip and gall bladder, cholates exhibited a marked
inhibitory effect on the motility and the effects due to UDCA and CA were blocked by
phenoxybenzamine while CDCA was not affected.

3) The spontaneous and ouabain-induced arrhythmia was partially abolished by cholates.
However, concomitant administration of cholates with ouabain or epinephrine caused a
marked prolongation in occurrence of atrial arrhythmia in comparison with ouabain or
epinephrine alone in isolated rabbit atria.

4) In the heart of anesthetized frog, the epinephrine-induced arrhythmia was partially
abolished by cholates. The combined treatment with cholates and ouabain or epinephrine
produced a marked prolongation in occurrence of the arrhythmia in comparison with
ouabain or epinephrine alone.

From the above results, it can be suggested that the effects of cholates on the smooth
muscle of duodenum arnd esophagus are produced in regponse to a&renergic B-receptor and the
effect on gall bladder and stomach is more likely due to the direct effect on the muscle.
In addition, cholates exhibit a slight antiarrhythmic effect on heart, therefore, cholates

can be classified as a nonselective antiarrhythmic drug, such as propranoclol.
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¥ig. 1. Effects of adrenergic blockers and acetyl-
choline on the response to cholates in
isolated strip of guinea pig ducdenum.
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Fig. 2. Effects of adrenergic blockers on the res-
ponse to cholates in isolated fowl duode-
num.
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Fig, 4. Effects of adrenergic blockers on the res-
ponse to cholates in guinea pig gall bladder.

Propranolo! treated

CAI1C0pg/mi CcoC NOO,m/ i) UDCALCug/ml

B Phenoxybsnzeming troated

NAWAW] v\/\.\\ R W’\r’\:\,\ﬁ Jtpaniaimg
T %
\\,\'J\\

CAoCug/ml CDCA 100ug/mi YOCA 10CLg/m

c

M A o
fﬂ ‘i\/ Y
1 /—H,T——— &—’?}—r“—.
BaCle25ug/m! Popalua/mt BaCle  CDRCA RBolla
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Table 1. Effects of cholates on ouabain-induced arrhythmia in isolated rabbit auricle

Ouabain plus No. of Onset of Arrhythmia
Cholates  Doses Experiment (min)

Ouabain 12 4.340.32
Ouabain+CA 25 pg/ml 7 4,6+0.44
Ouzbain+CDCA 25 pg/ml 7 4.870.46
Ouabain+UDCA 25 pg/ml 7 5.010.38
Ouabain+CA 50 pg/ml 6 7.670, 54*F*
Ouabain+CDCA 50 pg/ml 6 7,770, 58%**
Ouabain+UDCA 50 pg/ml 6 8.5+0. 60***
QOuabain+CA 100 pg/ml 6 8.510. 54%**
OGuabain+CDCA 100 pg/ml 6 8.97-0. 56***
Ouabain+UDCA 100 pg/ml 6 9.9+0.81%**

Values are means-S.E. * P(0.05 ** P<0.01 *** P0.001
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Table 2. Effects of cholates on epinephrine-induced arrhythmia in isolated rabbit auricle

Epinephrine plus No. of Onest of Arrhythmia
Cholates Doses Experiment (min)
Epinephrine 10 1.740. 11
Epinephrine+CA 25 pg/ml 5 2.440.16%*
Epinephrine+CDCA 25 pg/ml 5 2.4+0.17%*
Epinephrine+UDCA 25 pg/ml 5 2.710.21%%
Epinephrine+CA 50 pg/ml 7 4,740, 31%**
Epinephrine+CDCA 50 pg/ml 7 4,510, 30%**
Epinephrine+UDCA 50 pg/ml 7 5.54042%%*
Epinephrine+CA 100 zg/ml 8 5.8-40, 40%**
Epinephrine+CDCA 100 pg/ml 8 5.9-+0. 57%%*
Epinephrine+UDCA 100 pg/ml 8 6.4+0.57*%%*

Values are means+S.E. * P{0.05 ** P<0.01 *** P{0.001

Table 3. Effects of cholates on ouabain-induced arrhythmia and arrest in frog heart

Quabain plus

No. of Onset of Arrhythmia Beat stop
Cholates Experiment (min) (min)

CA 5 — 140.14-10.54
CDCA 5 — 105.4+ 9.87
UDCA 5 — 107.54:10. 01
Ouabain 9 15.140.94 27.91 2.15
Quabain+CA 9 17.11£1.69 34,61 2.07*
Ouabain+CDCA 11 19.2-40.99%* 36.6+ 1,95%*
Ouabain+UDCA 10 18.9+1.42% 35.8+ 1.56*
Values are means=+S.E. * P(0. 05 ** P<L0.01

Table 4. Effects of cholates on epinephrine-induced arrhythmia and arrest in frog heart

Epinephrine plus No. of Onset of Arrhythmia Beat stop

Cholates Experiment (min) (min)
Epinephrine 8 15.7%1.41 41.63-3.88
Epinephrine+CA 7 57.2-+2.26%** 72.1+6.62%*
Epinephrine+CDCA 5 59,242, 84*** 77.9-£3,53%%*
Epinephrine+UDCA 5 74.8-45, 18%** 90.0£7.95%**
Values are means+S.E. * P(0.05 ** P{0.01 *+k PO, 001
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