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ABSTRACT

Purposes: A considerable body of evidence supports the protective role of exercise
training in cardiovascular health. Therefore, this study aimed to investigate the
effects of aerobic training on miR-195 gene expression in the heart tissue of Wistar
rats.

Materials and Methods: 12 Male Wistar rats aged eight weeks with a mean weight
of 253+21 g were randomly divided into two groups: 1) control and 2) aerobic
training. The training protocol included running on a treadmill at a speed of 5-24
m/min for 10-60 minutes, five days a week, observing the overload principle. 48
hours after the last training session, all rats were anesthetized with ketamine and
xylazine solution, and heart tissue samples were taken from the rats. The expression
level of the miR-195 gene in heart tissue was measured using real-time PCR.
Independent t-test was used using SPSS software at a significance level of (p<0.05).
Results: Statistical findings for miR-195 gene expression values showed that the
implementation of the aerobic training protocol increased the expression of the
miR-195 gene compared to the control group (p=0.001).

Conclusion: It seems that the increase in miR-195 gene expression through aerobic
training decreases the expression of collagen isoforms. Also, this increase in miR-
195 gene expression may play a role in the physiological hypertrophy caused by
direct aerobic training in regulating the extracellular matrix.
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Extended abstract

Background: The term "cardiovascular disease” (CVD) refers to a variety of diseases that affect the
heart and blood vessels, including myocardial ischemia, congenital heart defects, heart failure,
rheumatic heart disease, high blood pressure, peripheral artery disease, atherosclerosis, and
cardiomyopathies (1). Myocardial tissue is an electro active tissue capable of transmitting electrical
signals that lead to a simultaneous heartbeat. Electrical impulses originate from the atrial sinus node
and spread through the myocardium to induce mechanical contraction of cardiomyocytes.
Cardiovascular disease as the leading cause of death worldwide is often associated with disturbances
in the electrical integrity of heart tissue and arrhythmias. In many arrhythmias, a lack of conductivity
as well as unidirectional conductivity leads to sufficient intercellular electrical connectivity in the gap
connections. Due to the limitations of conventional therapies such as heart transplantation,
pathological research and treatment in the field of heart disorders have increased in recent years (2).
According to the World Health Organization, CVD accounted for approximately 33.3% of global
deaths in 2021, leading to about 20.5 million deaths (3). MicroRNAs are key regulators of genetic
programs such as endothelial function, lipid metabolism, cardiac development, ventricular
hypertrophy, and heart rate impairment after myocardial infarction (5). Recent studies have
demonstrated the prominent effects of microRNAs on the extracellular matrix of cardiology (6).
MicroRNAs play a role in the growth of cells, especially cardiac cells, and help increase the level of
nitric oxide in vascular antimony injuries and thus prevent the adhesion of platelets and leukocytes to
the walls of the vessels and prevent disturbance in the coagulation cascade. Many scientists believe
that microRNA prevents endothelin factor production in vascular contractions and prevents
myocardial infarction (7). Aberrant microRNA expression has been associated with a number of
myocardial pathological conditions, including hypertrophy, fibrosis, apoptosis, remodeling,
arrhythmia, and heart failure (11,12). MiR-195 is associated with cardiac hypertrophy and heart
failure. Xie et al. (2020) investigated the effect of miR-195 on cardiomyocyte apoptosis in heart
failure mice by regulating the TGF-p1/Smad3 signaling pathway and acknowledged that miR-195
can induce inhibition of cardiomyocyte apoptosis by regulating the TGF-B1/Smad3 signaling
pathway and improve heart function in HF rats (21).0n the other hand, aerobic exercise reduces
resting heart rate, increases diastolic time, and consequently improves myocardial blood supply (22).
Lifestyle modification by increasing physical activity is one of the effective methods of preventing
cardiovascular disease (25). According to studies, regular exercise by reducing plasma lipids and
blood glucose, reducing oxidative stress, and increasing insulin sensitivity improves and modulates
complications of cardiovascular disease (26, 27). In this regard, Khakdan et al. (2020) evaluated the
role of exercise in miR-195 expression and myocardial function and stated that exercise training
improves heart function (20). This study was conducted with the aim of determining the effect of
eight weeks of aerobic training on miR-195 gene expression in heart tissue of healthy rats.
Methodology: The present study was conducted according to the regulation of working with
laboratory animals. In this study 12 male Wistar rats, were collected from the animal laboratory of
Tabriz Veterinary University. Their average age and weight was eight weeks and 253+21 g. All
interventions were started after at least two weeks of animals' exposure to temperature conditions of
20-22°C, relative humidity of 55-65%, minimal noise, and light-to-dark cycle from 12:12. The rats
were divided into two groups of six rats including healthy control, and aerobic training groups. The
protocol consists of eight weeks aerobic training, five days a week, observing the principle of
overload on the treadmill. The training method consisted of three phases: warming up, the main part
of the exercise, and cooling down. Exercises in the warm-up and cool-down phases were considered
for five minutes at a speed of 50% of their maximum speed. Exercises for main part were performed
at the speed of 5-10 m/min with a time of 10-15 in the first week and at the speed of 18-24 with a
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time of 60 minutes in the eighth week. Also, the healthy control group did not participate in exercise
programs. 48 hours after the last training session, heart tissue samples were taken and all rats
underwent painless surgery by intraperitoneal injection of combination of ketamine and xylazine.
After washing, the removed tissue was frozen and then stored in a -80°C freezer for further
measurements. RNA extraction was done using two 50-reaction RNA extraction kits made by EURX
in Poland from all tissue samples according to the instructions of the kit. Synthesis of cDNA was
done exclusively using a special kit (Synthesis Kit PrimeScript tm 1st Strand cDNA) product of
Takara commercial company. The primers of the studied genes using the existing software (Primer
3) and (Primer Express®) on the sequence of primers and designers (Gene Bank) and then with the
software (oligo 7) and in terms of specific value in Nabi/Primer. After completing and obtaining the
threshold cycles (CT) of the desired measurements, using mathematical calculations (A2), the level
of the target expression level was normalized according to the reference controller U6. Finally, to
check the normal distribution of the data, the Shapiro-Wilk test and then the independent t-test were
used to check the significant difference between the control group and the training group at a
significance level of p<0.05 by using SPSS version 27 software.

Results: Statistical findings for miR-195 gene expression values showed that the implementation of
the aerobic training protocol increased the expression of the miR-195 gene compared to the control
group (p=0.001).

Conclusion: The findings of this study showed that the level of miR-195 was lower in the healthy
control group compared to training group. The protocol of continuous aerobic training increased the
expression of the miR-195 gene compared to the healthy control group. Studies have shown that
exercise training regulates mRNAs in skeletal muscle, cardiology, and the immune system (36).
These changes regulate the expression of target genes, resulting in short and long-term adaptations.
However, the molecular mechanisms by which exercise practices influence the expression of
miRNAs remain somewhat unknown (37). From the findings of that study, it can be concluded that
aerobic training induces physiological hypertrophy in the heart in the training group and significantly
increases the expression of miR-195, an increase in miR-195 expression probably leads to a
significant decrease in expression of collagen type 1 and type 3. An increase in miR-195 in
physiological hypertrophy caused by aerobic exercise may directly lead to an increase in ventricular
compliance, however it requires further studies in this area.

Keywords: Aerobic Training, Heart Tissue, Healthy Wistar Rats, miR-195.
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