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(Abstract )

Background and Aim: The dysfunction of pancreatic islets plays a crucial role in the development of diabetes.
Considering the positive effects of aerobic training and the protective role of vitamin D3 in reducing metabolic
disorders, including diabetes, this study aimed to investigate the impact of aerobic training and vitamin D3
supplementation and their interactions on pancreatic islet morphology and insulin resistance index in type 2 diabetes
rat model induced by high-fat diet (HFD) and low-dose streptozotocin (STZ).

Methods: In this experimental study, 40 male Wistar rats were randomly assigned to non-diabetic included in this
experiment. Eight rats were assigned to the normal control group (C) and fed a standard diet. To induce type 2
diabetes, the remaining rats (n = 32) were fed a HFD for 6 weeks, followed by a single intraperitoneal (i.p.) injection of
streptozotocin (STZ) at a dose of 40 mg per kilogram of body weight. Diabetic rats were divided into four equal
groups: diabetic (DC), aerobic training (DE), vitamin D3 supplementation (DD3), and aerobic training combined with
vitamin D3 supplementation (DD3E). Aerobic training consisted of treadmill running five times a week. Vitamin D3
supplementation involved a weekly i.p. injection of 10,000 units. Plasma insulin and fasting glucose levels were
measured. Statistical analyses were performed using One-way ANOVA followed by Bonferroni's post-hoc
comparisons tests. Values are reported as mean = SD and the level of significance has been considered at (p < 0.05).

Results: Type 2 diabetes resulted in a reduction in the number and size of pancreatic islets. Both aerobic training and
vitamin D3 supplementation increased the level and number of pancreatic islets, compared with the diabetic group
(8.48 £ 0.16) insulin resistance in all three groups of DE (3.99 + 0.51), DD3 (5.15 + 0.32) and DD3E (3.80 + 0.30)
showed a significant reduction (p<0.0001). Additionally, in the intervention group DD3E, the fasting plasma insulin
(0.25 £ 0.03) and glucose (277 *+ 26.58) levels were significantly lower compared to the DC group (p < 0.0001).

Conclusion: It seems that based on the results of this study, aerobic training and vitamin D3 supplementation, as well
as Their Interaction, led to a reduction in insulin resistance index and an increase in the size and number of pancreatic
\ islets in type 2 diabetic rats induced by high- fat diet and streptozotocin. }
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