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Physiological Studies on Motor Activity of Gastrointestinal
Tract in Experimental Diabetic rats

Takeo KARAKIDA

Department of Physiology, Niigata University School of Medicine
( Director: Prof. Shinji HOMMA)

In order to elucidate the physiclogical mechanisms of diabetic gastrointestinal dis-

orders, isolated gastrointestinal segments of streptozotocin diabetic rats were studied

in vitre from the following viewpoint, i.e., the size, motor activities, passive physical

propertics, drug-induced contractility and transmitter contents.

1) Diabetic rats had longer small and large intestine than normal. Wet weight of
the diabetic duodenum, jejunum, ileum, colon and caecumu was heavier than that of
normal. Stomach weight was similar between diabetic and normal rats.

2) Motor activities were examined by recording the changes in frequency and am-
plitude of spontaneous intraluminal pressure of isclated preparations, as well as
those in electromyographs with suction electrodes. Frequency of the diabetic upper
mtestine, especially of the duodenum, was sigmficantly lower than that of normal.
Amplitude of mtraluminal pressure in the diabetic jejunum and caecum was smaller
than that of normal. These results suggested the pacemaker diserders in diabetic
preparations.

3) Acetylcholine and substance P induced-contractility of the diabetc ducdenum, jejunum
and ileum was smaller than that of normal, both in longitudinal and circular
muscle preparations. However, colonic responsibility to acetylcholine and substance
P was similar hetween diabetic and normal preparations.

4) Substance P and somatostatin contents in gastrointestinal tract were determined
by radioimmunoassay. Substance P and somatostatin content per wet weight was
mereased in the diabetic corpus of stomach. Substance P was decreased in the

ileum and caccum and somatostatin was decreased in the caccum.
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5) Passive mechanical properties were compared by recording pressure-volume rela-

tionships of the isolated gastrointestinal tracts by infusing Tyrode's solution into

them. Maximal volume infused was larger in diabetic than in normal preparations

even after corrected for length and wet weight. Therefore, compliance or disten-

sibility was higher in diabetic than in normal preparations.

In conclusion, disorders of diabetic gastrointestinal tract were suggested to be

due to pacemaker disorders, higher compliance, decreased drug-responsibility and trans-

mitter content.

Key words: 1) streptozotocin diabetic rats, 2) gastrointestinal tract,

3) motor activity, 4) compliance, 5) transmitters.
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+H (g om) 0.147:£0.009 0.220-0.003 <0.001
Zefls (g cm) 0.113+0.008 0.196+0.014 <0.01
B (g, /com) 0.10140.003 0.128--0.009 <0.05
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DUODENUM DUODENUM (1/2) N
15 P 15 P
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K (mb) 4.01 +0.54 (n=5)| 6.22 +0.69 (n=5) <0.05
£ (m¢) | 34.0 #£1.7 (n=5) 50.4 +3.4 (n=5) <0.01
=] (m) | 24.0 +1.0 (n=5)|68.3 +4.4 (n=3) <0.01
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