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The Effect of Moderate-Intensity Continuous Training (MICT) on Total and Phosphorylated
Content of Eukaryotic Translation Initiation Factor-4E-Binding Protein-1 (4EBP1) in the
Muscle Tissue of Type 1 Diabetic Rats
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1. Shiraz University of Medical Sciences, Shiraz, Iran
2. Department of Physical Education, Farhangian University, Tehran, Iran
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ABSTRACT

Background: Type 1 diabetes is characterized by persistent hyperglycemia and leads to impaired protein
synthesis and ultimately muscle breakdown and reduction in muscle function. Therefore, this research was
conducted with the aim of investigating the effect of moderate intensity continuous training (MICT) on the
amount of 4EBP1 in the biceps muscle of type 1 diabetic rats.

Methods: The present study is of experimental-fundamental type in which 12 2-month-old male Sprague
Dawley rats with an average weight of 280+30 grams participated. To induce type 1 diabetes, streptozotocin
(STZ) solution was injected intraperitoneally at a dose of 65 mg/kg. 3 days after the injection, blood sugar
above 300 mg/dl was considered as an indicator of type 1 diabetes. After the induction of diabetes, the rats
were randomly divided into 2 diabetic training groups (6 heads) and diabetic control groups (6 heads). The
continuous training program (32 minutes with an intensity of 50-70% of maximum speed) was 8 weeks and 3
sessions every week. Data analysis was done through independent t-tests. Data analysis was done using
GraphPad Prism software version 10.2.2. The significance level of the present study was considered P<0.05.

Results: In the training group after 8 weeks of MICT, the intracellular content of phosphorylated
(P=0.0001), total (P=0.0001) and the ratio of phosphorylated to total (P=0.002) protein 4EBP1 showed a
significant change compared to the control group in the twin muscle tissue.

Conclusion: 4EBP1 protein seems to increase through 8 weeks of MICT and this mechanism can increase
muscle synthesis in muscle tissue.

Keywords: Moderate-intensity Continuous Training, 4EBP1 Protein, Gastrocnemius Muscle, Type 1 diabetes
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