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(Evaluation of exercise in diabetic dogs and
temporal relationship between exercise and meal)
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Usefulness of exercise in diabetic dogs and
temporal relationship between exercise and meals

Kaori Saeki

Exercise therapy as well as dietary therapy is one of the basic therapies for
diabetic patients. In human study, primary effects of exercise therapy include
improving blood glucose control, lipid metabolism and insulin sensitivity. Today, in
patients with type 1 diabetes for whom exercise therapy is incorporated, correction of
postprandial hyperglycemia and decrease in HbAlc, as well as effects of preventing
complication and extending life expectancy have been reported, thus increasing
significance of exercise therapy. On the other hand, depending on dosage of insulin or
timing of mealtime, various side effects such as hypoglycemia or delayed digestion and
absorption might be occurred in exercise therapy. However, effect of exercise therapy
for glucose metabolism in dogs is not clear. Therefore, objective of this study
was to determine usefulness of exercise in diabetic dogs and to elucidate
relationship between exercise and meals.

The results showed that continuous one-month exercise in diabetic dogs
significantly decreased GA level. Temporal analysis of postprandial glucose
concentration after therapeutic exercises were tended to decreased. In regards to
lipid metabolism, NEFA concentration was significantly decreased and
adiponectin was elevated, suggesting decrease of body fat percentage
owing to continuous exercise. AMPK and GLUT4 gene expression were
elevated after one month exercise therapy respectively., suggesting
glucose uptake by skeletal muscle in diabetic dogs. Furthermore, IRS-1,
P13-K, and AKT2 gene expression were elevated to 1.52, 1.73 and 1.5 times
after exercise therapy, respectively, suggesting exercise therapy might
induce up-regulation of insulin signaling pathway in diabetic dogs.

Changes in blood glucose concentration due to exercise therapy was
reported to induce various side effects such as hypoglycemia and delayed digestion and

absorption depending on dosage of insulin or timing of mealtime. Therefore the



purpose of this study was to investigate relationship between exercise therapy and
mealtime. In Paragraph 1, we evaluated blood biochemical parameter
before and after oral glucose tolerance test (OGTT) test in healthy 4 dogs.
Exercise therapy was performed after 30 minutes of OGTT.  The results
suggested that exercise therapy induce decreasing blood glucose and insulin
concentrations after OGTT. As such, conditions with both hyperglycemia and
hyperinsulinemia have higher risk of lowering blood glucose concentrations. In the
Paragraph 2, we studied influence of exercise performed with different time periods
after a meal(1-5h) on glucose and lipid metabolism in healthy 4 dogs. The results
showed that exercise therapy induced rapid decrease of blood glucose
concentration in 1, 2, 3 and 4h after meals groups. However, 5h after meals group
from exercise therapy was not observed any changes of blood glucose concentration,
suggesting postprandial exercise with 5h after meals did not affect for blood glucose
concentrations in healthy dogs. In Paragraph 3, we studied influence of exercise
therapy performed with different time periods (6h and 8h after meals group) after a meal
on glucose and lipid metabolism in 2 diabetic dogs. As a result, decrease of blood
glucose concentrations, were observed in two diabetic dogs with 6h after meals.
However, 8h after meals group from exercise therapy was not observed any changes of
blood glucose concentration, suggesting postprandial exercise with 8h after meals did
not affect for blood glucose concentrations in two diabetic dogs. Therefore, time
period of exercise therapy might be better doing with 8h after meals.

The current study showed that the establishment a standard for exercise therapy
in healthy dogs and its application for diabetic dogs. These evidences provide useful

information for exercise therapy of diabetes mellitus in dogs.



