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Article Info ABSTRACT
Introduction: Glucagon-like peptide-1 (GLP-1) is an incretin hormone that plays a
Article type: role in the pathogenesis and treatment of type 2 diabetes mellitus (T2DM).
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Aim:The purpose of this study was to investigate the effect of 8 weeks of high
intensity interval training (HIIT) on GLP-1 expression in pancreatic tissue in T2DM
rats.

Method: In this experimental study, fourteen males Wistar rats were induced with
T2DM and randomly divided into exercise (n=7) and control (n=7) groups. The rats
in the exercise group performed the HIIT protocol on a treadmill for 8 weeks and 5
sessions per week. GLP1 expression in pancreatic tissue, blood glucose level,
insulin and beta cell function were measured 48 hours after the last training session.
Data were analyzed by independent T test at P< 0.05.

Results: After the exercise intervention, GLP-1 expression in pancreatic tissue,
serum insulin and beta cell function were significantly higher in the exercise group
compared to the control group (P<0.05). Blood glucose levels were significantly
lower in the exercise group than in the control group (P<0.05).

Conclusion: Based on these findings, it appears that the improvements in blood
glucose and beta cell function in response to HIIT are partially dependent on
increased GLP-1 expression in the pancreatic tissue.
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Extended Abstract

Introduction: Type 2 diabetes mellitus (T2DM) is a common metabolic disorder that
results from the interaction between genetic, physiological, environmental, and
behavioral factors (Lopez-Gomez SA et al., 2023). Research evidence suggests that
incretin hormones, such as glucagon-like peptide-1 (GLP-1), play a role in the
pathophysiology of diabetes (Nauck M A & Miiller T D., 2023). GLP-1 regulates blood
glucose levels by stimulating insulin synthesis and inhibiting glucagon synthesis from
pancreatic cells (Movahednasab, M et al., 2025). Studies also show that exercise can
improve GLP-1 secretion in type 2 diabetic patients (Afrasyabi S et al., 2019). Therefore,
this study aimed to investigate the effect of 8 weeks of high intensity interval training
(HIIT) on GLP-1 expression in pancreatic tissue in T2DM rats.

Method: In this experimental study, fourteen males Wistar rats (10 weeks age; 220£10
gr weight) randomly divided into exercise (n=7) and control (n=7) groups after diabetes
induction. T2DM was induced using a 6-weeks high-fat diet and intraperitoneal injection
of streptozotocin (STZ). The rats in the exercise group performed the high intensity
interval training (HIIT) protocol in the form of running on a treadmill for 8 weeks and 5
sessions per week. The rats in the control group did not participate in any training
program. 48 hours after the last HIIT session and following 12 hours of fasting, the rats
were anesthetized and pancreatic tissue was sampled to determine GLP-1 expression. In
addition, the blood samples were taken directly from the heart to measure glucose and
insulin levels. Data were analyzed by independent T test at P< 0.05.

Results: After HIIT intervention, there was a significant difference in the GLP-1 gene
expression in the pancreatic tissue between two groups. The GLP-1 gene expression in
the rats of the exercise group was higher than the control group (P<0.05). In addition,
serum insulin and beta cell function were significantly higher in the exercise group
compared to the control group (P<0.05). However, blood glucose levels were
significantly lower in the exercise group than in the control group after HIIT training
(P<0.05).

Discussion and Conclusion: In the present study, we found that 8 weeks of HIIT
improved GLP-1 gene expression in pancreatic tissue and some hormonal and metabolic
factors associated with type 2 diabetes, such as insulin serum, blood glucose, and beta
cell function in diabetic rats. GLP-1 is an incretin hormone that plays a role in regulating
blood glucose, but type 2 diabetes reduces its effect (Hamasaki H., 2018). Therefore, we
showed that HIIT may be an important intervention in improving the genetic effect of
GLP-1 in type 2 diabetic subjects. However, the underlying mechanisms of exercise-
induced changes in GLP-1 expression are not fully understood and require further
studies. Based on the results of this study, it appears that the improvements in blood
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glucose and beta cell function in response to HIIT are partially dependent on increased
GLP-1 expression in the pancreatic tissue.
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