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ABSTRACT

Changes of metabolism induced by diabetic mellitus can cause
gastro-intestinal (GI) dysfunctions which are problematic complications
in chronic and uncontrolled diabetic patients. Exercise has been claimed
to improve the gliycemic control and prevent the long-term complications
of diabetes. The purpose of this study was to determine the effects of
exercise on glycemic control and small intestinal transit in insulin-
deficient, diabetic animals.

The experiment was performed on male Wistar strain rats. The
animals were made diabetic by the intraperitoneal injection of streptozo-
tocin (STZ, 55 mg/kg BW). Moderately diabetic animals with initial plasma
glucose concentration of at least 250 mg%, and control animals were
divided into control (C», diabetic (D), control-exercised (CE) and
diabetic-exercised (DE) groups. The groups CE and DE were subjected to
exercise running during the 3™ to 8" weeks of the experimental period.
The exercise training was done on a circular treadmill, 6 days per week.

Body weight, water and food intake, plasma glucose and insulin levels were




monitered throughout the peroid of 8 weeks. Oral glucose tolerance tests
(OGTT) were carried out at the end of the 2°° and 8“" weeks. At the end of
the experimental period, small intestinal transit was measured with the
aid of Indian ink just before sacrifice. The pancreatic insulin content.
was also dertermined.

The average weight gain in group D was 18.2 % while it was
78.5 % in group C . There was no significant difference in weight
gain between groups C and CE. . Group DE had a 27 % significant
greater weight gain as compared with group D. A marked increase in
plasma glucose levels occurred during the experiment in group D and
was associated with increased food intake. In addition, a decreased
plasma insulin levels in group D was consistent with a significant
decrease in pancreatic insulin content. Exercise in diabetic animals
resulted in lower plasma glucose levels, and food and water intake.
There were no significant differences in plasma insulin levels between
groups D and DE, although pancreatic insulin content in group DE
was significantly greater. Oral glucose tolerance was impaired in
group D. In contrast, group DE showed lower plasma glucose concen-
trations in response to glucose loading as compared with group D ,
although the plasma insulin values were similar in both groups. There
was a significantly prolonged small intestinal transit in group D.
Exercise hastened small intestinal transit in both groups CE and DE.

The results obtained from the present study indicated that a 6-
week running exercise program clearly improved the glucose homeostasis
in moderately diabetic animals. The data on insulin response to glucose
loading suggest that the beneficial effect of physical training on
diabetes mellitus probably is best explained by an increase in insulin
sensitivity. In addition, an enhanced small intestinal transit in
diabetes by exercise may be due in part to some yet to be explained

improvement., in glucose homeostasis .
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