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Introduction: Diabetes mellitus is the most prevalent endocrine disorder worldwide
and is responsible for approximately 4 million deaths annually. The present study
aimed to investigate the effect of eight weeks of aerobic training on certain
microRNAs associated with vascular dysfunction and insulin resistance in men with
type 2 diabetes.

Methods: A sample of 40 men with type 2 diabetes (mean age: 49.2 + 2.1 years)
from Kermanshah city were selected and randomly assigned into two groups: an
aerobic exercise group and a control group. The aerobic exercise protocol consisted
of progressively increasing intervals over eight weeks, with three sessions per week
at an intensity of 60-70% of maximum heart rate. Blood samples were collected 48
hours before the first training session and 48 hours after the final training session.
Plasma levels of miR-222, miR-221, and miR-21 were measured using the real-time
PCR technique. Data were analyzed using paired and independent t-tests, with
statistical significance set at p < 0.05.

Results: Eight weeks of aerobic training significantly affected the levels of miR-221
(p = 0.001), miR-222 (p = 0.001), and miR-21 (p = 0.003) in men with type 2
diabetes. Moreover, a significant difference was observed between the two groups in
the mean changes of all three microRNAs, favoring the exercise group (p = 0.001 for
all comparisons).

Conclusion: The findings of this study indicate that eight weeks of aerobic training
increases angiogenic factors in men with type 2 diabetes.
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Extended Abstract

Introduction

Diabetes is the most common endocrine disorder
worldwide, responsible for nearly four million deaths
each year. Its rapid rise has led the World Health
Organization to label it a hidden epidemic. Type 2
diabetes is particularly linked to cardiovascular disease,
which is the leading cause of death in this population.
Patients with type 2 diabetes often experience a higher
prevalence of vascular complications, such as intimal
thickening and diabetic cardiomyopathy. The latter is
characterized by ventricular remodeling, fibrosis, and
impaired cardiac function. MicroRNAs (miRNASs) like
miR-21, miR-221, and miR-222 play crucial roles in
regulating vascular remodeling and endothelial function.
Evidence suggests that exercise can influence their
expression, potentially offering cardiovascular benefits.
However, the specific effects of aerobic training on these
miRNAs in individuals with type 2 diabetes are still
unclear. This study aimed to investigate the impact of an
eight-week aerobic exercise program on the expression
of miR-21, miR-221, and miR-222 in men with type 2
diabetes.

Methods
This experimental study involved 40 men aged 40 to 55

years with type 2 diabetes, who were randomly assigned
to either an aerobic training group or a control group. The
inclusion criteria required participants to have no major
cardiovascular or renal complications, to be non-
smokers, to not be following any special diet or therapy,
and to not engage in regular physical activity. All
participants provided written informed consent. The
training group engaged in treadmill-based aerobic
exercise three times a week for eight weeks. Each session
lasted between 30 to 45 minutes, with the intensity
gradually increasing from 60% to 70% of their maximal
heart rate. Each workout included warm-up and cool-
down periods. Anthropometric measurements and fasting
blood samples were collected both at the beginning of the
study and 48 hours after the final session. Serum samples
were analyzed for glucose and lipid profiles, and were
also stored for microRNA extraction. The levels of miR-
21, miR-221, and miR-222 were quantified using reverse
transcription stem-loop quantitative PCR (RT stem-loop
gPCR) and normalized against miR-139-5p. Relative
expression changes were assessed using AACt analysis.

Results
After eight weeks, the aerobic training group
demonstrated significant reductions in body weight (p =

0.000) and Body Mass Index (BMI) (p = 0.001). In
contrast, the control group experienced slight increases in
both weight (p = 0.038) and BMI (p = 0.037). Serum
analysis revealed notable increases in specific
microRNAs within the aerobic training group: miR-222
increased from 2.52 + 1.06 pL to 3.67 = 0.04 uL (p =
0.001), miR-221 rose from 2.19 £ 0.75 puL to 3.15 + 0.89
uL (p = 0.001), and miR-21 increased from 1.01 + 0.298
pL to 1.92 £ 0.755 pL (p =0.002). These findings suggest
that eight weeks of structured aerobic exercise improved
body composition and enhanced the levels of vascular-
related microRNAs, indicating a potential molecular
mechanism for the cardiovascular benefits of exercise in
men with type 2 diabetes.

Conclusion

A study found that eight weeks of aerobic exercise
influenced vascular-related microRNAS in men with
type 2 diabetes. Specifically, the level of miR-21
decreased, while the levels of miR-221 and miR-222
increased. These changes may indicate early adaptations
in cardiovascular and metabolic health, suggesting that
these microRNAs could serve as potential biomarkers.
More research is needed to identify the best exercise
protocols and to confirm the clinical significance of
these findings.
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