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Effects of Bombesin on Electrical and Mechanical Activities of

Gastric Smooth Muscle Strips of Cats

Hyoung Jin Park, Hyeok Yil Kwon, Sang Won Suh, Jeong Mi Kim and Tae Hyung Lee

Department of Physiology, School of Medicine, Hallym Univessity, Kangwon-Do, Korea

It has been reported that bombesin induces contraction of the smooth muscle of the gastrointestinal

tract. Thus, the present investigation was undertaken to see an influence of bombesin on electrical
activity of the gastric smooth muscle, since electrical activity is associated with contractile activity in the
smooth muscle of the stomach. Smooth muscle strips (5 X 1.5 ¢cm) that included the corpus and antrum
were prepared from the ventral and dorsal portion of the feline stomach along the greater curvature.
Circular muscle strips (1 X 0.3 cm) of the corpus were also obtained. Electrical activity of the corpus and
antrum of the muscle strip was monophasically recorded by using Ag-AgCl capillary electrodes placed
on the circular muscle layer. Contractile activity of the circular muscle strip was also recorded. The
recordings were performed in Krebs-Ringer solution that was continuously aerated with O, containing
5% CO,, and kept at 36°C. Dose-related responses of electrical activity and contractility to bombesin
was studied after frequency of slow waves and contraction of each strip reached to a steady state. An
action of D-leu!®- ¥ (CH,NH)-D-leu!*-bombesin, D-pro?-D-trp”®-substance P, tetrodotoxin, hexameth-

onium, atropine, phentolamine or propranolol on the effect of bombesin was also observed.

1) Bombesin increased frequency of slow waves and contractions dose-dependently at concentrations

from 107°* M to 3 X 1078 M.

2) The bombesin analogue at a concentration of 3 X 10-7 M antagonized the effect of bombesin on

frequency of slow waves.

3) The effect of bombesin on frequency of slow waves was inhibited by tetrodotoxin (10~ M) and

hexamethonium (10-% M) but unaffected by atropine (10-¢ M), phentolamine (10~ M) and pro-
pranolol (10-5 M).

4) The effect of bombesin on frequency of slow waves was blocked by the substance P analogue at

a concentration of 1075 M.

5) Substance P at a concentration of 10-° M failed to change frequency of slow waves.

It is concluded from the above results that bombesin increases the frequency of slow waves as well

as contractions of the smooth muscle strip from the feline stomach, and the effect of bombesin might
be mediated by non-cholinergic or non-adrenergic mechanism at neuromuscular junction. However,

enteric nerves that have substance P as a neurotransmitter do not appear to participate in the action
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of bombesin on frequency of slow waves.
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Fig. 1. An illustration of electrical and mechanical activities of smooth muscle strips obtained from the feline stomach
in response to bombesin at a concentration of 6 X 10-® M. Arrows indicate the moment of bombesin applica-

tion.
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Fig. 2. Dose-related effect of bombesin on slow wave frequency recorded at the corpus and antrum of the smooth
muslce strips (left) as well as spontaneous contractile frequency of circular smooth muscle strips of the corpus
(right) obtained from the feline stomach.
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stimulated by bombesin at a concentration of 6 X 10-° M. Each bar represents mean+S.E. Asterisks mean the
value is significantly (p<0.05) different from that of the control. Abbreviations; CONT: control (bombesin
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(10-% M), PR: propranolol (10-5 M).
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Fig. 4. Effect of D-leu'*- ¥ (CH,NH)-D-leu!‘-bombesin, a bombesin analogue on slow wave frequency of the corpus
(left) and antrum (right), whish is stimulated by bombesin at a concentration of 6x10-? M. Each bar
represents mean—+S.E. Asterisks indicate the value is significantly (p <0.05) different from that of the control.
Abbreviations; CONT: control (bombesin alone), TX: tetrodotoxin (10-¢ M), BA: bombesin analogue (3 X107

M).
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Fig. 6. Effect of substance P at a concentration of 10-°* M on electrical activity of the corpus (upper) and antrum
(lower) of a smooth muscle strip obtained from the feline stomach.
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