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Introduction: Autophagy is a key anti-aging process and plays a crucial role in
maintaining the health of cardiomyocytes. On the other hand, with increasing age,
the levels of free radicals (ROS) in cardiac muscle cells and mitochondria increase.
Sirtuins are one of the primary molecular pathways involved in autophagy, which is
related to cell longevity and enhances antioxidant defense.

Methods: Twenty-four old Wistar male rats with an average weight of 350 = 50
grams were randomly divided into control, moderate-intensity continuous training
(MICT), and high-intensity interval training (HIIT) groups and were trained for 8
weeks. The expression of Sirtl and Sirt3 genes was measured using the real-time
PCR technique, and the concentration of SOD and GPX was measured by optical
absorption. To compare the groups, a one-way analysis of variance test was used at
the alpha level of 0.05.

Results: The gene expression values of Sirtl and Sirt3 in the HIIT and MICT groups
were significant compared to the control group (percentage change 72.06% and
70.14%, respectively; P< 0.05). There was no significant difference in Sirtl between
the HIIT and MICT groups (percentage change 6.44%; P> 0.05), but a significant
difference was observed in Sirt3 (percentage change 31.68%; P< 0.05). The
concentration of SOD in both HIIT and MICT groups was significantly higher
compared to the control group (percentage change: 26.37% and 23.36%,
respectively; P < 0.05). The GPX concentration in both HIIT and MICT groups was
also significant compared to the control group (percentage change 43.34% and
18.50%, respectively; P< 0.05).

Conclusion: Both types of exercise, compared to the non-exercise group, modulated
the gene expression of Sirtl and Sirt3, suggesting that exercise likely activates the
anti-aging pathway of sirtuins in old rats. Additionally, the concentration of
antioxidant factors increased due to exercise, especially high-intensity interval
training.
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Extended Abstract

Introduction

Aging is associated with a gradual decline in cardiac
function and an imbalance between the production of
reactive oxygen species (ROS) and antioxidant defense
systems. This imbalance leads to increased oxidative
stress and a higher risk of cardiovascular diseases. The
sirtuin gene family, especially SIRT1 and SIRT3, plays
a crucial role in regulating cellular metabolism,
responding to oxidative stress, and maintaining
mitochondrial function, all of which are linked to aging
and longevity. Exercise is recognized as an effective
non-pharmacological approach to enhance cardiac
function and improve antioxidant capacity. This study
aimed to compare the effects of moderate-intensity
continuous training (MICT) and high-intensity interval
training (HIIT) on the expression of SIRT1 and SIRT3
genes, as well as on the activities of antioxidant enzymes
in the cardiac muscle of aged male rats.

Methods

Twenty-four male Wistar rats, aged 20 months, were
randomly divided into three groups: a control group (no
exercise), a moderate intensity continuous training
(MICT) group, and a high-intensity interval training
(HIT) group, with eight rats in each group. The MICT
group engaged in continuous treadmill running at a
moderate intensity (approximately 60-70% of their
maximum capacity) for 30 minutes per session, five
days a week. The HIIT group performed high-intensity
running intervals (80-90% of maximum capacity)
interspersed with active recovery periods, maintaining
the same session frequency and duration as the MICT
group. After eight weeks of training, the rats were
euthanized, and cardiac muscle tissue was collected for
molecular and biochemical analyses. The gene
expression levels of SIRT1 and SIRT3 were measured
using quantitative real-time PCR, while the activities of
key antioxidant enzymes, including catalase (CAT),
superoxide dismutase (SOD), and glutathione
peroxidase (GPx), were assessed
spectrophotometrically. Data analysis was conducted
using one-way ANOVA followed by Tukey's post hoc
test, with p-values less than 0.05 considered statistically
significant.

Results

Both exercise protocols significantly increased the
expression of the SIRT1 and SIRT3 genes in cardiac
muscle when compared to the sedentary control group
(p < 0.05). The group that participated in HIIT exhibited
a greater increase in gene expression than the MICT

group (p < 0.05), indicating that HIIT has a stronger
stimulatory effect on sirtuin pathways. Furthermore, the
activities of antioxidant enzymes—catalase (CAT),
superoxide dismutase (SOD), and glutathione
peroxidase (GPx)—were significantly elevated in both
training groups compared to the controls (p < 0.05), with
the highest enzyme activities observed in the HIT
group. These findings suggest that exercise, particularly
HIIT, effectively activates molecular pathways
associated with longevity and oxidative stress resistance
in the cardiac tissue of aged rats.

Conclusion

This study demonstrates the positive effects of both
MICT and HIIT on cardiac health in older rats. The
findings indicate that HIIT is more effective than
moderate-intensity training in enhancing sirtuin gene
expression and increasing antioxidant enzyme activity.
Implementing HIIT protocols could provide a more
effective strategy for combating age-related declines in
cardiac function and oxidative damage. These results
offer valuable insights for designing targeted exercise
interventions aimed at promoting cardiovascular health
and longevity in the elderly population.
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