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Introduction: Aging is a time-dependent biological and degenerative process. The
purpose of this study was to investigate the effect of Sprint Interval Training (SIT)
on the oxidant-antioxidant status of the gastrocnemius muscle in aged male rats.

Methaods: In this experimental study, twelve adult male rats were maintained in the
laboratory environment until reaching old age (20 months) and then divided into a
control group and an SIT group. The SIT protocol lasted for eight weeks, with three
sessions per week. Each session consisted of 4-6 repetitions of maximum-speed
running for 10-15 seconds, with 60-90 seconds of rest between repetitions. After the
intervention period, the levels of carbonylated protein (PC), Superoxide Dismutase
(SOD) activity, and Glutathione Peroxidase (GPx) activity were measured in the
gastrocnemius muscle. An independent t-test was used for data analysis, with a
significance level of p < 0.05.

Results: The results showed a slight but non-significant decrease in carbonylated
protein levels in the exercise group compared to the control group (p=0.870). SOD
enzyme activity showed a non-significant 14.6% increase in the sprint interval
training group (p=0.181). The change in GPx enzyme activity was also not
statistically significant (p=0.953).

Conclusion: Based on the results of this study, sprint interval training with short 10-
15 second repetitions did not induce significant oxidative stress in the gastrocnemius
muscle of aged male rats. However, the lack of statistical significance and limitations
such as small sample size prevent definitive conclusions regarding the safety or
efficacy of this protocol.
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E'xtended Abstract

Introduction

Aging is influenced by genetic, epigenetic,
environmental, and social factors, and increased lifespan
has raised the prevalence of aging-related conditions.
Chronic oxidative stress and inflammation are key
contributors to muscle loss and sarcopenia. Excessive
ROS and RNS damage proteins, lipids, DNA, and
mitochondria, leading to muscle fiber atrophy, impaired
energy production, and weakened neuromuscular
transmission. Oxidative imbalance also activates
inflammatory  pathways and enhances protein
degradation through MuRF1 and Atrogin-1, while
suppressing anabolic signaling such as IGF-1/mTOR.
Clinical evidence consistently links oxidative stress to
reduced muscle function, highlighting redox modulation
as a potential strategy against muscle atrophy. Physical
activity influences oxidative status, and sprint interval
training (SIT), a time-efficient form of HIIT, can induce
significant cardiovascular and metabolic adaptations.
However, its effects on oxidative stress in aged muscle
remain unclear. This study therefore examined the
impact of SIT on oxidative and antioxidant status in the
gastrocnemius muscle of aged male rats.

Methods
This experimental study was approved by the Ethics
Committee of Shahed University

(IR.SHAHED.REC.1402.026). Twelve male Wistar rats
aged 18-20 weeks (~400 g) were purchased and
maintained under standard laboratory conditions until
they reached 20 months, representing the elderly stage.
Animals had free access to food and water and were
randomly assigned to control and exercise groups, with
sample size determined using the adjusted resource
equation method. The SIT protocol consisted of three
times per week for six weeks. Before training, rats
completed an adaptation phase with progressive
treadmill running. Training intensity was set using a
maximal running test (MRT), during which speed
increased incrementally until exhaustion. The SIT
program included 4-6 repetitions of 10-15 seconds of
running at 25-40 m/min, interspersed with 60-90
seconds of active recovery at 15-20 m/min. After 48
hours, rats were anesthetized, samples collected and
stored, superoxide dismutase (SOD) and glutathione
peroxidase (GPx), and protein carbonyl (PC) measured,
and data analyzed using Shapiro—Wilk and independent
t-tests in SPSS (p<0.05).
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Results
A total of 12 male Wistar rats were used in this study
and divided equally into control and training groups
(n=6 each). The initial and final body weights were
478 +£4.79 g and 485.6 = 5.21g in the control group, and
482.5+5.59g and 475.5+5.23g in the training group,
respectively. To evaluate oxidative status, PC levels in
the gastrocnemius muscle were measured. Independent
t-test results showed that training induced a slight, non-
significant reduction of 2.49% in PC levels compared to
the control group (P=0.870). Antioxidant capacity was
assessed by measuring SOD and GPx activities in the
gastrocnemius muscle. Statistical analysis indicated that
training increased SOD activity by 14.6% in aged male
rats compared to controls, but this increase was not
statistically significant (P=0.181). Furthermore, no
significant changes were observed in GPx activity
between groups (P=0.953). Overall, six weeks of sprint
interval training in aged male Wistar rats resulted in
modest, non-significant reductions in oxidative damage
markers and slight, non-significant improvements in
antioxidant enzyme activity. These findings suggest that
while the training protocol may have induced a trend
toward improved redox balance, the effects were
insufficient to achieve statistical significance.

Conclusion

The present study examined the effects of SIT on
oxidative—antioxidant status in the gastrocnemius
muscle of aged male rats. The results showed that short
repeated bouts of SIT did not significantly alter
carbonylated protein levels, nor did produce significant
changes in SOD or GPx enzyme activities. Although a
slight reduction in oxidative damage and a 14.6%
increase in SOD activity were observed, these changes
were not statistically meaningful. Overall, the findings
indicate that the applied SIT protocol neither induced
substantial oxidative stress nor generated measurable
antioxidant adaptations in aged muscle. However,
limitations such as the small sample size and the short
duration of exercise restrict the ability to draw definitive
conclusions about the effectiveness or safety of this
training method in older populations. Future studies
with larger samples, extended training periods, or
combined with antioxidant strategies are recommended
to better clarify the potential role of SIT in managing
age-related oxidative imbalance.

Ethical Considerations
Compliance with ethical guidelines: The study was conducted in
accordance with the ethical standards and guidelines of the
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