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Abstract

Type 2 diabetes is a growing global health challenge often accompanied by skeletal
muscle atrophy. In recent years, considerable attention has been directed toward
physical activity as an effective strategy for mitigating diabetes-induced muscle
atrophy. This study aimed to investigate the acute effects of a single session of interval
training—at moderate and high intensities—on the levels of follistatin, myostatin, and
atrogin-1 (key regulators of muscle hypertrophy) as well as selected metabolic
indicators in diabetic Wistar rats. This experimental study was conducted on 24 male
Wistar rats, randomly divided into four groups. Type 2 diabetes was induced using
nicotinamide and streptozotocin (STZ). The high-intensity interval training (HIIT)
protocol consisted of one session at 100% VO,max, while the moderate-intensity
interval training (MIIT) protocol was performed at 70% VO,max. Both sessions lasted
one hour. Gene expression was analyzed using quantitative real-time polymerase chain
reaction (RT-gPCR). Statistical analyses were performed using one-way ANOVA
followed by the least significant difference (LSD) post hoc test. Diabetes induction in
rats led to an increase in atrophy factors (myostatin and atrogin-1) and a decrease in the
hypertrophy factor (follistatin) compared to the healthy control group. However, no
significant differences were observed in follistatin, myostatin, and atrogin-1 expression
among the DHIIT, DMIIT, and diabetic control (DC) groups. Both DHIIT and DMIIT
significantly reduced blood glucose, insulin levels, and HOMA-IR in diabetic rats, with
no significant differences between the two exercise protocols. A single session of acute
interval training, irrespective of intensity, can significantly improve metabolic
indicators in a type 2 diabetes animal model.
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Follistatin GCTCTCTCCCAGGTCACATT GACTCATCCAGTAGACCACA
Atrogin-1 AGGGCAGGTGGATTGGAAGAAGA GTTGGGGTGAAAGTGAGACGGAG
GAPDH CATACTCAGCACCAGCATCACC AAGTTCAACGGCACAGTCAAGG
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Table 3- Descriptive statistics and one-way ANOVA results for gene expression of follistatin, myostatin,
and Atrogin-1 in male diabetic and healthy Wistar rats after acute interval training (Mean + SD)

Variable DHIIT Group DMIIT Group DC Group C Group Signiﬁlg‘acrzzlepl\_evel ESf:‘;:gt
Follistatin ~ 24.434 +1.139 24.81 £ 2.356 22.88 £0.821 22.592 +0.87 0.102 0.18
Myostatin ~ 22.684 £ 0.945 22.302 +2.33 21.786 +0.746 24.762 +0.901 0.225 0.09
Atrogin-1 27540+0.332 27.518+1.950 26.260 +0.919 29.25 +0.648 0.653 0.00
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Table 4- Descriptive statistics and one-way ANOVA results for glucose, insulin, and HOMA-IR
indiabetic rats under single-session HIIT, MIIT, and control groups (Mean + SD)

Variable DHIT Group DMIIT Group DC Group Signiﬁ?a??:{fl\_evel ESf;‘Zegt
Glucose (mg/dl) 308.4 + 64.352 353+ 36.728 478.6 + 37.286 0.001 0.680
Insulin (mIU/L) 2.92 £0.524 2.899 + 0.686 4.128 +£0.429 0.006 0.619
HOMA-IR 2.216 £ 0.669 2.522 +0.608 4.898 + 0.855 0.001 0.73
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Table 5- Results of Tukey's post hoc test for pairwise comparison of metabolic parameters (glucose, insulin, and
HOMA-IR) among diabetic groups under different intensity interval training and the control group (Mean Difference
+ Standard Error)

Index Group Comparison Mean Difference Standard Error Significance Level

Glucose (mg/dl) DHIIT vs. DC 125.6 30.288 0.004

DMIIT vs. DC 170.2 30.288 0.001

DHIIT vs. DMIIT 44.6 30.288 0.338

Insulin (mIU/L) DHIIT vs. DC 1.228 0.352 0.012

DMIIT vs. DC 1.207 0.352 0.013

DHIT vs. DMIIT 0.020 0.352 0.998

HOMA-IR DHIIT vs. DC 2.376 0.454 0.001

DMIIT vs. DC 2.682 0.454 0.001

DHIIT vs. DMIIT 0.306 0.454 0.001
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