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Abstract

Objective: Physiological cardiac hypertrophy is mainly mediated by cardiomyocytes that are pre-
existence. The aim of the present study was to investigate the effect of eight weeks of endurance
exercise on the expression of the Stem cells antigen-1 (Sca-1) gene in cardiac hypertrophy of male
Wistar rats. Methods and materials: In this experimental study, 16 adults male Wistar rats were
divided into two groups: control (n= 8) and endurance training (n=8). The endurance training group
performed continuous treadmill running for 50 min, five days a week, at an intensity of 65-70%
Vo.max for eight weeks. The control group did not engage in any exercise during this time. After
48 hours following the last training session, the rats were dissected. The heart-to-body weight ratio
and left ventricular wall thickness were measured to assess cardiac hypertrophy in the Wistar rats.
The expression level of the Sca-1 gene in the heart was also measured using Real-time PCR. In the
end, the collected data were evaluated using independent t-test at a significance level of 0.05.
Results The results showed that both heart-to-body weight ratio (p=0.0001) and left ventricular
wall thickness (p=0.002) were significantly higher in the endurance exercise group compared to
the control group. Additionally, Sca-1 levels were significantly increased in the endurance exercise
group compared to the control group (p=0.011). Conclusions: It appears that endurance exercise
can have prominent effects on cardiac hypertrophy in male rats by regulating an increase in Sca-1
expression.
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Extended Abstract

Background and Purpose

Previously, the heart was believed to be an organ without the ability to regenerate itself. However,
evidence suggests that the heart can regenerate through cardiomyocyte division and activation of
stem cells (1, 2). Exercise acts as a stimulus for physiological cardiac hypertrophy, which is
associated not only with hypertrophy of existing cardiomyocytes but also with the formation of
new cardiomyocytes (3, 4).Cardiac stem cells, including Sca-1 cells, play a role in exercise-induced
cardiac hypertrophy (5, 6). Sca-1 cells can differentiate into new cardiomyocytes through
proliferation and differentiation, and they can also enhance protein synthesis in existing
cardiomyocytes (7, 8). Studies have shown inconsistent results regarding the effect of exercise on
Sca-1 gene expression in the heart. Some studies have shown that exercise activates Sca-1 cardiac
stem cells, while others have not (6, 9, 10). Therefore, the aim of this study is to investigate the
effect of eight weeks of aerobic exercise on Sca-1 gene expression in the heart of male rats.

Materials and Methods

In this experimental study, 16 adults male Wistar rats (8 weeks old, weighing 217+14 g) were
divided into two groups: control (n= 8) and endurance training (n= 8). The endurance training group
underwent continuous treadmill running for 50 minutes, five days a week, at an intensity of 65-70%
VO2max for eight weeks. The control group did not engage in any exercise during this time. After
48 hours followingcthe last training session, the rats were sacrifice[] The animal’s hearts were
excised and weighed. Portions of the ventricular tissues were snap-frozen in liquid nitrogen and
stored at — 80 °C for cellular and molecular testing. The heart-to-body weight ratio and left
ventricular wall thickness were measured to assess cardiac hypertrophy in the Wistar rats. The
expression level of the Sca-1 gene in the heart was also assessed using Real-time PCR. Finally,
data were expressed as mean = SEM and analyzed using the SPSS software (version 25). The
collected data were evaluated using independent t-test at a significance level of 0.05.

Findings

The results showed that both heart-to-body weight ratio (p=0.0001) and left ventricular wall
thickness (p=0.002) were significantly higher in the endurance exercise group compared to the
control group. The significant increase in both the heart weight-to-body weight ratio and left
ventricular wall thickness confirms the occurrence of hypertrophy in the left ventricle of the
training group. Additionally, Sca-1 gene expression was significantly higher in the endurance
training group compared to the control group (P = 0.011).

Conclusion

Aerobic exercise increases cardiac hypertrophy in male rats by upregulating Sca-1 gene expression.
Possible mechanisms include the downregulation of C/EBP, the activation of CITED4, and the
increase in NO and catecholamines (11, 12).

Message of the Article

Aerobic exercise appears to have a significant impact on cardiac hypertrophy in male rats
by upregulating Sca-1 gene expression.
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Figure 1- Changes in the ratio of heart weight to body weight in the studied groups. (*: indicates a
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Figure 3- Changes in heart Sca-1 mRNA levels in the studied groups. (*: indicates a significant
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