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ntroduction: This study aimed to investigate the effect of eight weeks of aerobic
training on miR-30c gene expression and glycemic indices in the heart tissue of Type-
2 Diabetic Mellitus (T2DM) rats.

Methods: Twenty male Wistar rats (239+28 g and 6-8 weeks old) were randomly
divided into four groups (n=5) including Diabetic Control, Healthy Control, Diabetic
Training, and Healthy Training. The training protocol was conducted on the treadmill
for five days per week following the overload principle: in the first week at a speed
of 5-10 m/min for 10-15 minutes and in the eighth week at a speed of 18-24 m/min
for 60 minutes. Glucose concentration was measured using the glucose oxidase
method. Fasting blood insulin concentration was measured by ELISA kit and miR-
30c gene expression was checked by Real-time PCR method. Data analysis was done
with a one-way analysis of variance and Tukey's post hoc tests at a significance level
of P<0.05.

Results: Eight weeks of induction of T2DM led to a significant increase in glucose,
insulin, and insulin resistance (P=0.001). Eight weeks of aerobic training led to a
significant decrease in glucose levels and insulin resistance (P=0.001). Also, diabetes
led to a significant reduction in miR-30c gene expression compared to the healthy
control group (P=0.023). Although this reduction was somewhat improved with eight
weeks of aerobic training compared to the diabetic control group, this improvement
was not significant (P>0.05).

Conclusion: It seems that the duration or intensity of training applied in the present
study is still insufficient to increase the levels of the miR-30c gene expression, which
requires more research in this field.
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Introduction

Type-2 diabetes mellitus (T2DM) is one of the most
important risk factors for cardiovascular disease (CVD)
[1] and a chronic disorder that leads to hyperglycemia
caused by malfunction and abnormal insulin secretion
[2]. MiR-30c is one of the microRNAs that interact with
other genes involved in glucose homeostasis and insulin
signaling [10]. MiR-30c is involved in various aspects
of the pathophysiology of T2DM, including insulin
signaling, lipogenesis, and pancreatic beta-cell function
[12]. Also, the expression of miR-30c in the heart is vital
for maintaining normal heart function and protecting
against cardiovascular disease [13]. Aerobic training has
been proven to be one of the strategies to deal with
T2DM, which also plays a role in the improvement of
other chronic diseases with vascular problems such as
CVD [6]. Aerobic training through AMPK activation
mechanisms by inhibiting the mTOR/p70S6K pathway
leads to a decrease in blood glucose and insulin
resistance in T2DM [19, 20]. On the other hand, aerobic
training is associated with an increase in miR-30c, but
no studies have been conducted to achieve this goal.
Therefore, since the mechanisms of miR-30c gene
expression in cardiac tissue involved in T2DM in
interaction with aerobic training are unclear, this study
aimed to investigate the effect of eight weeks of aerobic
training on miR-30c gene expression in heart tissue and
glycemic indices in type 2 diabetic rats.

Methods

The present study was conducted as an empirical-
fundamental intervention after approval by the Ethics
Committee of the University of Tabriz with the ID (IR.
TABRIZU. REC.1402.022). Twenty male Wistar rats
weighing approximately 239428 g and 6-8 weeks of age
were randomly divided into four groups of five rats (1-
Diabetic Control, 2- Healthy Control, 3- Diabetic
Aerobic Training, and 4- Healthy Aerobic Training).
Ten rats first consumed 60% high-fat food purchased
from Royan Food in Isfahan to develop diabetes after
two weeks. Then intraperitoneal injection (STZ) with a
low dose containing 0.1 M sodium citrate buffer
solution with pH=4.5 was conducted next to ice. The
aerobic training consisted of three stages: warm-up,
main body, and cool-down. The warm-up and cool-
down phase was conducted for five minutes (with a 0%
slope and an intensity of 30-40% VO2 max). The main
body of aerobic training (with a slope of 10% and
intensity of 50-60% VO2max) started from the first
week with a speed of 5-10 (m/min) until it reached a
speed of 18-24 at the end of the eighth week. Also, the
training started from 10-15 minutes in the first week and
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increased to 60 minutes in the eighth week. 48 hours
after the last training session, all rats were anesthetized
using ketamine and xylazine solution [23]. Glucose
concentration was measured using the glucose oxidase
method. Fasting blood insulin concentration was
measured by ELISA kit and miR-30c gene expression
was checked by Real-time PCR method. Data analysis
was done with a one-way analysis of variance and
Tukey's post hoc tests at a significance level of P<0.05.

Results

Eight weeks of T2DM significantly increased glucose,
insulin, and insulin resistance (P=0.001). Eight weeks of
aerobic training significantly decreased glucose levels
and insulin resistance (P=0.001). Also, having diabetes
led to a significant decrease in miR-30c gene expression
compared to the healthy control group (P=0.023).
Although this reduction was somewhat improved with
eight weeks of aerobic training compared to the diabetic
control group, this increase was not significant (P>0.05).

Conclusion

The results of the present study showed that aerobic
running training significantly modulates the disturbed
state of glycemic indices induced by T2DM to a great
extent that has been observed in most studies. However,
because there are not many studies related to the effects
of aerobic training on the miR-30c gene expression, and
even it seems that according to our searches, this is the
first study to investigate the effect of aerobic training on
the miR-30c gene expression in the heart tissue of rats
with T2DM, so the intensity, duration, and type of
training may be involved in the response of miR-30c.
This could be the reason for the lack of significant
effects of aerobic running training on the miR-30c gene
expression in the heart tissue of healthy rats, which
requires further studies in this field.
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