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Introduction and Purpose: In recent years, a strong association has been identified
between miRNA and diseases such as diabetes and cardiovascular disorders.
Therefore, this study aimed to investigate the effect of eight weeks of aerobic
exercise on the expression of the mir-195 gene in the heart tissue of rats with type 2
diabetes.

Materials and methods: For this purpose, 18 male Wistar rats (average weight: 240
g, average age: 8 weeks) were randomly assigned to three groups: (1) healthy control,
(2) diabetic control, and (3) diabetic exercise. To induce type 2 diabetes, the rats were
first fed a high-fat diet (60%) for two weeks, followed by fasting streptozotocin
injection. The treadmill running protocol was performed five days a week, following
the principle of progressive overload. In the first week, the exercise was conducted
at a speed of 5-10 m/min for 10-15 minutes, and by the eighth week, it was increased
to 18-24 m/min for 60 minutes. Gene expression of miR-195 was assessed using real-
time PCR. One-way ANOVA and Tukey’s post hoc test were used for statistical
analysis at a significance level of P<0.05.

Results: Eight weeks of T2DM led to a significant increase in glucose levels and
mMiR-195 gene expression (P<0.05). However, eight weeks of aerobic exercise
significantly reduced glucose levels and miR-195 gene expression compared to the
diabetic control group (P<0.05).

Discussion and Conclusion: Our results suggest that exercise, particularly aerobic
training, is an effective strategy for reducing miR-195 expression and improving
myocardial function in diabetic rats.

Key Words: Aerobic training, mir-195 gene, Heart tissue, Rats, Type 2 diabetes

L]

P- ISSN: 2228-723X Biomotor Sciences 55> a3 Pole



40 Journal of Sport in Biomotor Sciences, Volume 16, Number 32, 2024-2025

Extended Abstract

1. Introduction and Purpose

Type 2 diabetes mellitus (T2DM) is a chronic
metabolic disorder whose global prevalence has
gradually increased in recent years. Heart disease that
develops in patients with type 2 diabetes is referred to
as "diabetic heart disease" (DHD) and is characterized
by structural, molecular, and functional changes,
playing a key role in pathogenicity pathways.
MicroRNAs have been shown to be involved in
cardiovascular disease (CVD) and T2DM and can
serve as diagnostic and prognostic biomarkers. miR-
195 is a novel class of microRNAs from the miR-
15/107 family that are specifically expressed in the
heart muscle and have been linked to heart failure and
hypertrophy. There is a difference in the expression
pattern of miR-195 between healthy individuals and
diabetic patients. Since exercise improves heart health
in diabetics, lowers glucose levels, and modulates the
expression of cardiovascular microRNAs, including
miR-195, it may be a viable therapeutic target for
cardio-diabetic disease. Therefore, this study aimed to
investigate the effect of eight weeks of aerobic training
on miR-195 gene expression in the heart tissue of rats
with type 2 diabetes.

2. Materials and Methods

This experimental-laboratory study received approval
from the Ethics Committee of the University of Tabriz
(ID: IR.TABRIZU.REC.1402.037). Eighteen male
Wistar rats, aged approximately 8 weeks and weighing
around 240 g, were kept at an ambient temperature of
20 to 22 °C, with a light-to-dark cycle of 12:12 hours
and humidity levels of 55 to 65%. The rats were
divided into three groups: 1) healthy control group
(HC), 2) diabetic control group (DC), and 3) diabetic
exercise group (DT). To induce diabetes, a low-dose
sodium citrate buffer solution (0.1 mM, pH=4.5) was
administered in conjunction with a high-fat diet (HFD,
60% kcal from fat), followed by an intraperitoneal
injection of streptozotocin (STZ) at a low dose (35
mg/kg body weight) using the buffering solution. The
aerobic training group performed the training program
on a treadmill five days a week, beginning at a speed
of 5-10 m/min for 10-15 minutes in the first week,
progressing to a speed of 18-24 m/min for 60 minutes
by the eighth week. Each session included a five-
minute warm-up at the beginning and a five-minute
cool-down at the end. Forty-eight hours after the last
training session, the rats were anesthetized with
ketamine (80 mg/kg body weight) and xylazine (10
mg/kg body weight), and their heart muscle tissue was
extracted. The tissue was washed with physiological

serum, waste parts were removed, and the samples
were transferred to liquid nitrogen for storage at -80
°C until testing. RNA extraction was performed using
two 50-reaction RNA extraction kits from EURX
Company in Poland, following the kit's instructions.
The real-time PCR method was employed to assess
mMiR-195 gene expression. Tukey’s one-way analysis
of variance and post hoc tests were conducted, with a
significance level set at P>0.05.

3. Results

Eight weeks of T2DM infection resulted in a
significant increase in glucose levels and miR-195
gene expression (P=0.001). In contrast, eight weeks of
aerobic training led to a significant decrease in both
glucose levels and miR-195 gene expression
(P=0.001) compared to the diabetic control group.

4. Conclusions

Overall, T2DM infection appears to increase miR-195
gene expression in rat heart tissue, which is
significantly reduced by aerobic running training.
Therefore, this study suggests that aerobic training
may be a potential therapeutic strategy to lower miR-
195 gene expression in heart tissue.
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