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Introduction and Purpose: Cardiovascular disease is one of the main causes of
death in the world. The present study aimed to determine the effect of eight weeks
of aerobic exercise on the levels of MDA, TAC, GPX, and SOD in the heart tissue
of healthy male Wistar rats.

Materials and Methods: To implement this experimental research, 12 male
Wistar rats (weight 253+21 g) aged (8 weeks) were randomly divided into 2
groups including: 1) healthy control and 2) aerobic training. The training protocol
involved running on an audio-stimulated treadmill at a speed of 5-24 m/min for
10-60 minutes, 5 days a week for 8 weeks. 48 hours after the last training session,
all the rats were anesthetized with a ketamine and xylazine solution. Heart tissue
samples were taken from the rats. The levels of MDA, TAC, GPX, and SOD in
the heart tissue samples were measured. Data were analyzed by independent t-
test was used at a significance level of P<0.05.

Results: The results showed that after eight weeks of intervention, SOD and GPX
levels increased and TAC and MDA decreased in the training group compared to
the control group, but these changes were not significant (P>0.05).

Discussion and Conclusion: According to the obtained results, it is possible to
say that regular aerobic training can have positive effects on the efficiency of the
body's antioxidant system and neutralize the harmful effects of free radicals.
Also, regular aerobic training in rats does not lead to oxidative stress.

Key Words: Aerobic exercise, superoxide dismutase, glutathione peroxidase,
total antioxidant capacity, malondialdehyde, heart tissue
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Extended Abstract

1. Introduction and Purpose

Heart health is a paramount aspect of human well-
being. Antioxidant enzymes, such as superoxide
dismutase (SOD), catalase (CAT), and glutathione
peroxidase (GPX), are the primary antioxidants and
form the body's first line of defense against free
radicals. The body's overall antioxidant capacity can
be assessed through the measurement of total
antioxidant capacity (TAC). Additionally, TAC
reflects the energy status of tissues and can serve as a
reliable indicator for predicting and diagnosing
oxidative stress and lipid peroxidation, often measured
by malondialdehyde (MDA). Exercise has been shown
to positively impact the antioxidant defense of heart
cells and may contribute to the prevention or
management of certain heart diseases. When properly
implemented and supervised, exercise and physical
activity can enhance muscle strength, endurance,
patient heart function, metabolism, and reduce risk
factors for coronary artery disease. Therefore, this
study aimed to investigate the effects of eight weeks
of aerobic training on MDA, TAC, GPX, and SOD
levels in the heart tissue of healthy male rats.

2. Materials and Methods

This study was conducted using an applied
experimental design. Twelve male Wistar rats, aged 8
weeks and weighing 21 + 253 grams, were obtained
from the Faculty of Veterinary Medicine, University
of Tabriz (ID: IR. TABRIZU. REC.1402.037). After a
one-week acclimation period, the rats were housed in
a controlled environment with a temperature of 20-
22°C, a 12-hour light-dark cycle, and 55-65%
humidity. The rats were randomly divided into two
groups: 1) control group and 2) aerobic training group.
The aerobic training group participated in a treadmill
training program five days per week for eight weeks,
following the principle of overload. The training
intensity increased progressively from 5-10 m/min for
10-15 minutes in the first week to 18-24 m/min for 60
minutes in the eighth week. Five minutes were
allocated for warm-up and cool-down at the beginning
and end of each training session, respectively, at an
intensity of 50% of the maximum running speed. An
acoustic stimulus (hitting the treadmill wall) was used
to motivate the rats to run. Forty-eight hours after the
final training session, the rats were anesthetized using
intraperitoneal injections of ketamine (80 mg/kg body
weight) and xylazine (10 mg/kg body weight). Heart
muscle tissue was collected, washed with
physiological serum, and stored at -80°C for
subsequent analysis. SOD levels were measured using

the ELISA method and NasdoxTM superoxide
dismutase assay kit. GPX levels were measured using
the NagpixTM glutathione peroxidase activity Kit.
Plasma TAC levels were measured using the Naxifer
total antioxidant capacity kit. MDA levels were
measured using the ELISA method and immunoassay
technique and the Nalondi malondialdehyde assay Kit.
The Shapiro-Wilk test was used to assess the
normality of data distribution. An independent t-test
was employed to investigate significant differences
between the mean values of the experimental and
control groups. Values of P<0.05 were considered
statistically significant.

3. Results

According to the independent t-test, there were no
statistically significant differences between the groups
for any of the measured parameters. Regarding SOD
and GPX levels, the data indicated a trend toward
higher levels in the exercise group compared to the
control group, but these differences were not
statistically significant (P<0.05). For TAC and MDA,
the data suggested a trend toward lower levels in the
exercise group compared to the control group, but
again, these differences were not statistically
significant (P<0.05).

4. Conclusions

The findings of this study indicate that eight weeks of
aerobic training did not significantly impact the
development or increase of oxidative stress in the heart
tissue of male Wistar rats. It is possible that long-term
aerobic training may induce beneficial adaptations in
the antioxidant system, preventing oxidative stress and
related damage, and increasing the body's resistance to
oxidative stress products. However, further research is
needed to confirm these potential effects.
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