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Abstract

Aim: The aim of this study was to investigating the effect of high intensity interval training and
endurance training along with jujube supplement consumption on the state of oxidative stress
and antioxidant capacity of testicular tissue of immature rats. Methods: 72 immature wistar rats
with age of 22 days and weight of 60.64 + 7.475 grams were randomly divided into 9 groups:
control, intense interval training (HIT), intense endurance training (ICT), jujube , ICT + jujube,
ICT + placebo, HIT training + placebo, HIT training + jujube and placebo. After a week of
familiarization, the ICT protocol including running on a rodent treadmill for 4 weeks (5
sessions/week) and the HIT protocol including 4 weeks (6 sessions/week) were performed.
Distilled water gavage was given to the placebo groups, and jujube extract gavage was given to
the jujube groups at a dose of 600 mg/kg of body weight, daily after training. The activities of
SOD, GPX and CAT enzymes and MDA and TAC levels were measured by spectrophotometry
and ELISA kit. Results: In the HIT group, a significant increase in SOD, GPX and TAC was
observed after 4 weeks (P=0.001); In the ICT group, the amount of MDA decreased significantly
after 4 weeks (P=0.022), while SOD (P=0.006) and TAC (P=0.001) had a significant increase.
The amount of antioxidant activity and the level of MDA and TAC did not change significantly
in the group of HIT + jujube extract, on the other hand, in the ICT + jujube extract group, only
CAT had a significant decrease (P = 0.012). Conclusions: The results of the present study
showed that intense interval and endurance training has reduced oxidative stress and
significantly increased antioxidant enzymes in testicular tissue and immature rats. However, due
to the few studies done in this field, more research is needed.
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Extended abstract

Background

Although exercise and physical activity have well-known health effects, many studies have reported that intense and long-
term physical activity can cause the production of free radicals, cell damage, and subsequent damage caused by oxidative
stress, which provides the basis for the emergence of many diseases. Because the sperm membrane contains a large
amount of unsaturated fatty acids, its vulnerability to oxidative stress is high. According to this, fatty acids are an essential
cell for male sex cells to maintain sperm function; therefore, oxidative stress in a tissue such as the testis, with a high rate
of metabolism and cell proliferation, can be particularly damaging and lead to sperm infertility due to sperm dysfunction.
Also, the process of oxidative stress through free bases can cause the reactions of the apoptotic process. Creating such
damage in DNA can accelerate the process of apoptosis, which ultimately leads to a decrease in the number of sperm, a
decrease in the ability to conceive, disturbance in the development of the fetus, lack of pregnhancy and birth defects. The
greater reliance on mitochondrial metabolism for energy production during exercise, combined with the greater energy
cost of exercise in children compared to adults, may raise the possibility of greater ROS production during exercise than
in adults. In addition, the lower production of growth hormone (GH) and testosterone during preadolescence and
childhood may make children prone to reduce the antioxidant capacity of the testicular tissue, and for this reason, it is
less resistant to the production of free radicals in response to exercise. One of the appropriate strategies to protect against
the adverse effects of oxidative stress caused by intense aerobic sports activities is to use healthy nutritional measures and
use of antioxidant supplements. One of these herbal supplements is jujube fruit, which has anti-inflammatory and
antioxidant properties due to its gallic acid. Therefore, it seems that in order to improve the health of athletes in the future
and to solve the concerns of their sexual function and reproductive system problems, awareness of the responses of
oxidative stress caused by exercise, for children and adolescents who are engaged in an intense and regular exercise, along
with a supplement that It has antioxidant effects, it will be valuable. Therefore, the aim of this study was to investigate
the effect of high intensity interval training and endurance training along with jujube supplement consumption on the
state of oxidative stress and antioxidant capacity of testicular tissue of immature rats.

Methodology

The present research was conducted experimentally in the animal laboratory of the Department of Physiology of Zanjan
University. 72 male Wistar rats (aged= 22 days, weight= 60.64 + 7.475 gr) were divided randomly into nine groups after
being weighed: control, placebo, jujube, intense endurance training (ICT), ICT + placebo, ICT + jujube gavage, high-
intensity interval training (HIT), HIT + placebo gavage, HIT + jujube gavage. After a week of general and specific

familiarization, the ICT protocol including running on the treadmill for 4 weeks (5 sessions per week) with progressive
duration and intensity and following the principle of exercise overload was implemented on an animal treadmill. So that
the speed in the first week was equal to 10-18 meters per minute and its duration was 10-30 minutes, and in the last week
the training speed reached 30 meters per minute and its duration was 55-60. The HIT training protocol was also carried
out in the form of training with the pattern of seven-day courses (six days of training and one day of rest to prevent
overtraining). Based on the principle of overload, training was applied in such a way that the training speed in the
familiarization week was equal to 10-16 meters per minute and its duration was 1 minute, and in the last week the training
speed reached 36-40 meters per minute (equivalent to about 85% of VVo2max). Distilled water was given to the placebo
groups, and 600 mg/kg of jujube extract was given daily to the jujube groups after training. The activity of GPX, SOD,

CAT enzymes, TAC and MDA was assayed by spectrophotometric method using diagnostic ELISA Kit.

Statistical methods:
In inferential statistics, the Shapiro-Wilk test was used to determine the normality of data distribution. One-way analysis
of variance and Tukey post hoc test was used to determine the significance of the differences between the research groups.

Results:
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In the HIT group, a significant increase in SOD, GPX and TAC was observed after 4 weeks (P=0.001); In the ICT group,
the amount of MDA decreased significantly after 4 weeks (P=0.022), while SOD (P=0.006) and TAC (P=0.001) had a
significant increase. The amount of antioxidant activity and the level of MDA and TAC did not change significantly in
the group of HIT + jujube extract, on the other hand, in the ICT + jujube extract group, only CAT had a significant
decrease (P =0.012).

Discussion and conclusion:

SOD, GPX, and TAC enzymes increased significantly in the intense interval training group compared to the control group.
On the other hand, 4 weeks of intense endurance training has caused a significant decrease in MDA enzyme levels and a
significant increase in SOD and TAC enzyme levels in testicular tissue compared to the control group. These results
indicate the positive effect of sports activity on strengthening the antioxidant defense. It seems that regular exercise affects
the processes of oxidative stress and lipid peroxidation by increasing hormones such as catecholamines, prostanoid
metabolism, xanthine oxidase, NADPH oxidase and macrophage activity. As a result, the cell begins to strengthen its
defense function and strengthen the antioxidant defense system to reduce oxidative stress and its complications. Also,
consumption of jujube extract during both types of training did not have a significant effect on the desired oxidative stress
indices. It seems that supplements and herbal medicines can have desirable and expected effects on different tissues when
changes or damage have been created as a result of interventional actions, and their use can modify or improve it .

Conclusion:

The results of the present study showed that intense interval and endurance training has reduced oxidative stress and
significantly increased antioxidant enzymes in testicular tissue and immature rats. However, due to the few studies done
in this field, more research is needed.

Keywords:

Malondialdehyde (MDA), Superoxide dismutase (SOD), Glutathione peroxidase (GPX), Catalase (CAT), Total
antioxidant capacity (TAC)
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1-  Diethyl ether

2- Homogénéisation

3-  Phosphate buffered saline
4-  Suspension
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