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Abstract
Introduction

The human body protects itself against free radicals through the antioxidant system and its
related enzymes. In fact, this antioxidant system includes compounds called antioxidants that
inhibit oxidation in body cells and prevent or delay the occurrence of some types of cell
damage. Antioxidant enzymes are also the body's first line of defense against the attack of
various types of reactive oxygen radicals. In this regard, the three main antioxidant enzymes
that can be mentioned are superoxide dismutase (SOD), catalase (CAT), and glutathione
peroxidase (GSH-PX) (4). Given the relationship between free radical production and exercise,
as well as the importance and role of antioxidant compounds in exercise, strategies to combat
free radical production and the associated metabolic risks have been considered. One of the
issues that has attracted the attention of experts and athletes in this regard is the effects of
exercise, diet, and herbal supplements that may lead to changes in antioxidant function in the
body.

One of the phenolic compounds that can be mentioned is capsaicin (CAP), which is one of the
main components found in red pepper and is the cause of its pungency. Capsaicin has attracted
a lot of attention due to its extensive medicinal properties, including analgesic, anticancer, anti-

! Received: 2025/02/28; Revised: 2025/03/30; Accepted: 2025/05/08; Published online: 2025/07/11

Avrticle type: Research Article Publisher: Qom Islamic Azad University

©2025/authors retain the copyright and full publishing rights



weodl g o 339 £ 95 39 59515 SR
1FeF Yool cFoyg0
EISSN: 2821-2576 https://jsports.qom.iau.ir

inflammatory, and anti-obesity antioxidant activities (11). Capsaicin is also one of the
important supplements and mediators in the response to muscle damage, and its compounds
reduce heart and liver inflammation, liver fat, and cardiac collagen (11).

Therefore, given the importance of health and improving athletic performance of athletes, and
given the small number of studies on the effect of capsaicin supplementation in athletes based
on the type of activity, and given the existence of contradictory results and the lack of sufficient
research on the effect of capsaicin supplementation on oxidative and non-oxidative indices, the
question arises whether the use of capsaicin supplementation following an intense interval
training session can lead to changes and improvements in oxidative and anti-oxidative indices
in female athletes? Therefore, the researcher intends to study the effect of capsaicin
supplementation following an intense interval training session on oxidative and anti-oxidative
indices in female athletes in this study.

Materials and Methods

This study was conducted with a randomized, two-group, two-stage pre- and post-test
measurement. The statistical population of this study included 97 female athletes with a
training history of more than one year in the field of fusion fitness (at least one year of
continuous training, three days a week, at least two hours of training per day) as the research
sample, who were randomly divided into two groups of capsaicin supplement (10 people) and
placebo (10 people).

Research protocol

The training protocol was performed alternately by performing two stages of the Rest Test
(Rast), once in the pre-test phase and once in the post-test phase, each time over 6 distances of
35 meters with a 10-second recovery rest interval. In the first or pre-test phase, after warming
up and performing the necessary exercises, the subjects performed the first stage of the
intermittent training protocol of the Rest Test and with a 30-minute rest interval, blood was
drawn from them. Then, the subjects in the supplement group consumed one capsaicin capsule
daily for 10 days. It should be noted that the capsaicin supplement was in the form of a dietary
supplement and capsule containing 500 mg of capsaicin extract under the brand name Cayenne,
produced by Food Now, USA. Also, during this time period, the placebo group received the
same amount of starch placebo. In the second or post-test phase, the subjects in both groups
performed the second phase of the interval training protocol after warming up, the rest test, and
blood samples were taken 30 minutes apart. In these blood samples, the enzymes
malondialdehyde, superperoxidase, and glutathione peroxidase were examined after training.
It should be noted that a food recall questionnaire was distributed to all participants in both
groups, ensuring that dietary intake was the same between the research groups.
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Results

Based on the findings of the independent t-test between groups, the results showed that there
was a significant difference (P 0.05) in the levels of superoxide dismutase (P = 0.015),
glutathione peroxidase (P = 0.04), and malondialdehyde (P = 0.77) between the two research
groups. While in the intragroup assessment, the level of superoxide dismutase increased by
10.78% from pre-test to post-test in the supplement group and decreased by 5.7% in the placebo
group. These intragroup changes using the dependent t-test in the supplement group showed a
significant increase from pre-test to post-test (P = 0.014), but in the placebo group, these
changes were not significant from pre-test to post-test (P = 0.857). Also, the level of glutathione
peroxidase, based on the results obtained in the supplement group, the average level of blood
glutathione peroxidase increased significantly, while this level decreased in the placebo group,
which is not significant according to the results (P=0.197), which is the increase in blood
glutathione peroxidase in the supplement group by 17.6% and its decrease in the placebo group
by 16.37%. Also, the level of malondialdehyde in the supplement group decreased by 0.78%
and in the placebo group by 5.17%, which was not significant in any of the groups. (P>0.05).

Discussion

This study was conducted with the general aim of determining the effect of capsaicin
consumption following an intense interval training session on some oxidative and antioxidant
indices of female athletes. The results of this study

This study showed that taking capsaicin supplements after a period of interval training led to
an increase in the levels of superoxide dismutase and glutathione peroxidase and a decrease in
the levels of malondialdehyde in blood plasma. In other words, after a period of ten days of
taking capsaicin supplements, the results indicate that an increasing effect has occurred in the
amount of SOD in plasma. The results of this study are consistent with the research of Azizbeigi
et al. (2019) (14). Therefore, regular resistance training balances the oxidant system and
strengthens the antioxidant system in the body and plays a significant role in preventing serious
damage caused by oxidative stress. Since acute and long-term performance of high-intensity
strength and interval training causes oxidative stress in most peripheral tissues of the body, the
antioxidant properties of capsaicin and combating free radicals increase antioxidant enzymes
and reduce malondialdehyde levels as an indicator of oxidative stress. Since capsaicin is from
the family of amidated polyphenolic compounds and phenolic compounds are an important
group of secondary metabolites that are produced by plants in the process of plant growth under
biotic and abiotic stress conditions and are strong antioxidants, they can protect various
biochemical components of the human body against oxidative stress conditions and inhibit
them and inhibit oxidative chain reactions of reactive mobile free radicals. Also, in this study,
an increase in the average amount of SOD enzyme was observed in the supplement group and
in the post-test phase. Considering the antioxidant effects and properties of capsaicin
supplement in reducing oxidative stress and increasing antioxidant capacity that inhibits the
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synthesis of free radicals and inactivates them, it can be justified. As a result, capsaicin
supplement increased the activity of the antioxidant enzyme SOD and therefore can reduce part
of the oxidative damage caused by exercise.

In addition, in this study, a significant difference was observed in the post-test phase between
the two supplement and placebo groups in terms of GPX values (P=0.004). While this
difference was not significant in the pre-test phase, and this level did not show a significant
change in the placebo group either. Research conducted in this regard has reported that the
content of the glutathione peroxidase enzyme increases as a result of exercise. Increased muscle
enzyme activity has also been reported as a good indicator indicating muscle damage related
to oxidative stress. Antioxidant supplementation can improve physical exercise performance
and reduce long-term exercise-related injuries (15). In this study, considering the antioxidant
effects and properties of capsaicin supplementation in reducing oxidative stress and increasing
antioxidant capacity, the increase in the mean amount of GPX enzyme in the supplement group
and in the post-test phase is justified.

Conclusion

The results of this study showed that the use of capsaicin supplementation after a period of
intense interval training leads to an increase in SOD and GPX levels and a decrease in MDA
levels in blood plasma. Since acute and long-term implementation of high-intensity strength
and interval training causes oxidative stress in most peripheral tissues of the body, the
antioxidant properties of capsaicin and the fight against free radicals lead to an increase in
antioxidant enzymes and a decrease in MDA levels as an indicator of oxidative stress.
Therefore, according to the results of this study, it can be recommended to athletes and trainers
to consume capsaicin supplements in order to reduce oxidative stress and improve antioxidant
indices.
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