Sadra Med. Sci. J. 2026; 14(2): 459-472.

Sadra Medical Sciences Journal

https://smsj.sums.ac.ir/

The Effect of High-Intensity Interval Training on the Content of
Ataxia-Telangiectasia Mutated and Microtubule-Associated Light
Chain 3Proteins in the Left Ventricle of Rats with Metabolic Syndrome

Mitra Tajari', PhD Candidate;® Habib Asgharpour”, PhD;® Hamed Alizadeh Pahlavani?, PhD

'Department of Physical Education & Sports Sciences, AK.C., Islamic Azad University, Aliabad Katoul, Iran
*Department of Physical Education, Farhangian University, Tehran, Iran

Article Information Abstract

Article History: . . . o .. . . h

Received: July 29, 2025 Introduction: High-intensity interval training (HIIT) is protective for heart

Accepted: October 21, 2025 health in individuals with metabolic syndrome by enhancing autophagy. This
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Department of Physical Education & Methods: The present experimental-basic study included 12 two-month-old

Sports Sciences, AK.C., Islamic Azad . . . .
University, Aliabad Katoul, Iran male Sprague-Dawley rats with a mean weight of 180+20 g. To induce obesity,

Email: habibasgharpour@gmail.com rats were fed a 30-60% high-fat diet until they reached an average weight
of over 310 g. To induce type 2 diabetes, a nicotinamide and streptozotocin
(STZ) solution was injected. Blood sugar levels of 126-260 mg/dL,
triglyceride (TG)=150 mg/dL, and high-density lipoprotein (HDL)<40 mg/
dL were considered indicative of type 2 diabetes and metabolic syndrome,
respectively. Metabolic syndrome rats were divided into HIIT and control
groups (n=6 each). The HIIT protocol was performed 5 days per week on a
treadmill, alternating between high-intensity (85-95% of maximum speed)
and low-intensity (40-50% of maximum speed) intervals.

Results: The body weight in the control group increased significantly at week
eight compared to week one (P=0.001), while no significant difference was
observed in the HIIT group (P=0.024). However, the HIIT group showed a
significant decrease compared to the control group. Blood sugar in the control
group increased significantly (P=0.001), whereas the HIIT group showed no
significant difference (P=0.17). In contrast, the HIIT group exhibited a significant
decrease in blood glucose compared to the control group (P=0.001). The HIIT
group significantly increased HDL levels (P=0.001) and significantly decreased
triglyceride levels (P=0.001) compared to the control group. The HIIT group
also demonstrated a significant increase in the protein levels of ATM (P=0.002),
LC3-I (P=0.001), and LC3-II (P=0.001) compared to the control group.
Conclusion: It was found that the HIIT program might be reccommended by
experts for individuals with metabolic syndrome to activate autophagy and
prevent heart diseases.
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