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Background: In people with diabetes, metabolic changes can affect the body's response
to physical activity. On the other hand, for people with diabetes, exercise can be a
powerful tool to manage diabetes and improve overall health through key regulatory
proteins such as adenosine monophosphate-activated protein kinase (AMPKal/2),
dynamin-like protein (DLP1), and autophagy-related protein 13 (ATG13). In diabetes,
AMPK regulation is often disrupted, contributing to the metabolic imbalances that
characterize diabetes. In diabetes, disruption of DLP1 protein as a key regulator of
mitochondrial fission leads to the accumulation of damaged mitochondria and
metabolic imbalance. ATG13, as an autophagy regulator causes the recycling of
damaged cells and damaged components.

Methods: This study was conducted in May to July 2023. In this experimental research,
12 two-month-old male Sprague-Dawley rats with an average weight of 280430 grams
participated. To induce type two diabetes, nicotinamide solution with a dose of 110
mg/kg and streptozotocin (STZ) with a dose of 60 mg/kg were injected, and blood
glucose between 126 and 260 mg/dl was determined as the index of diabetes induction.
Then the diabetic rats were randomly divided into training (six heads) and control
groups (six heads). The moderate-intensity interval training (MIIT) group trained for 4
weeks and four sessions every week. The MIIT program consisted of 4 rounds of 3
minutes with an intensity equal to 55-75% of the maximum speed and active rest
periods of two minutes with an intensity of 35-45% of the maximum speed. After 24
hours from the last training, the rats were anesthetized and the soleus muscle tissue was
isolated and the proteins were measured by western blot methods.

Results: The results showed that MIIT causes a non-significant increase in AMPK
protein (P=0.29) and ATG13 (P=0.079), while it has a significant decrease in DLP1
(P=0.002).

Conclusion: 1t seems that MIIT, through decreasing DLP1, can have a beneficial effect
on energy metabolism and autophagy process in order to optimize cells mitochondria in
the soleus muscle of diabetic rats.

Keywords: autophagy, moderate-intensity interval training (MIIT), soleus muscle, type
2 diabetes.

Copyright © 2024 Alizadeh Pahlavani et al. Published by Tehran University of Medical Sciences.

This work is licensed under a Creative Commons Attribution-Non-Commercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
Non-commercial uses of the work are permitted, provided the original work is properly cited.

Tehran Univ Med J (TUMJ) 2024 May;82(2):170-7

http://tumj.tums.ac.ir



