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Introduction and Purpose: X-ray is the most common method of cancer treatment.
It seems that the side effects caused by X-ray therapy make its use a challenge.
Materials and Methods: In this experimental study, 24 male rats were randomly
divided into 4 groups (healthy control, X-ray control, healthy training, and X-ray
training). The X-ray groups received a total body dose of 4 Gray in a single
exposure. The interval training groups underwent intense training for 8 weeks. To
measure serum oxidative variables, MDA, TAC, and CAT enzyme levels were
assessed using the ELISA method. Additionally, evaluations of testicula were
conducted using a passage device and related formulas. The data were analyzed
using one-way analysis of variance in SPSS software at a significance level of 0.05.
Results: X-rays caused a significant increase in malondialdehyde (MDA), a
significant decrease in total antioxidant capacity (TAC), and a significant decrease
in catalase (CAT) in the X-ray control group compared to the healthy control group
(P<0.05). Malondialdehyde (MDA) in the X-ray groups combined with interval
training showed a significant reduction compared to the X-ray control group
(P<0.05). Additionally, serum levels of total antioxidant capacity (TAC) and
catalase enzyme (CAT) in the X-ray group combined with interval training showed
a significant increase compared to the X-ray control group (P<0.05). Furthermore,
X-rays caused a significant reduction in testicular volume, volume of seminiferous
tubules, and diameter of seminiferous tubules in the X-ray control group compared
to the healthy control group (P<0.05). On the other hand, interval training resulted
in a significant increase in the variables (testicular volume, volume of interstitial
tubules, and diameter of seminiferous tubules) in the X-ray groups combined with
interval training compared to the X-ray control group (P<0.05).

Discussion and Conclusion: It seems that interval training can improve testicular
structure and also reduce oxidative stress conditions in serum, thereby mitigating
the testicular dysfunction induced by X-ray exposure. This improvement was
particularly noted in testicular structure, especially in variables such as testicular
volume, volume of interstitial tubules, and diameter of seminiferous tubules.

Key words: X-ray, High-intensity interval training, Malondialdehyde, Testicular
stereology
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Extended Abstract

1. Introduction and Purpose

X-rays are a common method used for cancer
treatment, aiming to destroy cancerous cells.
However, this therapeutic approach can also damage
adjacent healthy tissues and cause numerous side
effects. One of the most significant complications of
X-rays is the damage to testicular tissue and the
induction of oxidative stress, which can lead to sexual
dysfunction and infertility in patients. Oxidative stress
caused by X-rays increases the production of free
radicals and reduces antioxidant levels in the body,
resulting in damage to cells and tissues. Conversely,
exercise is recognized as a non-invasive and safe
method for mitigating the side effects of cancer
treatments. Studies have shown that physical
activities, particularly high-intensity interval training
(HIT), can elevate antioxidant levels and reduce
oxidative stress. This study aims to investigate the
effects of high-intensity interval training on testicular
structure and serum levels of oxidative stress in male
rats exposed to X-rays. It is hoped that the findings of
this research will contribute to effective strategies for
reducing the side effects of X-ray therapy and
improving the quality of life for patients undergoing
treatment.

2. Materials and Methods

In this experimental study, 24 male Sprague-Dawley
rats with an average weight of 221 grams were
obtained from the Animal Breeding Center of Arak
University of Medical Sciences. The rats were housed
for one week under standard conditions (temperature
of 23°C, 12-hour light/dark cycle) with free access to
water and food to acclimatize to their new
environment. Subsequently, the rats were randomly
divided into four groups of six: the healthy control
group, the X-ray control group, the healthy high-
intensity interval training (HIIT) group, and the HIIT
combined with X-ray group. The X-ray groups
received a single dose of 4 Gy X-ray radiation using
an Elekta device. The training groups underwent an 8-
week high-intensity interval training program on a
treadmill, which consisted of three phases:
familiarization, overload, and stabilization. At the end
of the period, the rats were anesthetized, and blood and
testicular tissue samples were collected. Levels of
malondialdehyde (MDA), total antioxidant capacity
(TAC), and the catalase enzyme (CAT) were
measured using kits from Teb Pazhouhan Razi
Company (manufactured in Iran). The structure of the
testes was examined in terms of volume, seminiferous
tubule diameter, and germinal epithelium height. Data

were analyzed using SPSS software and one-way
ANOVA.

3. Results

The findings of this study demonstrated that X-ray
exposure significantly increased the levels of
malondialdehyde (MDA) and decreased the total
antioxidant capacity (TAC) and catalase enzyme
(CAT) levels in the X-ray control group (P < 0.05).
Additionally, X-ray exposure led to a reduction in
testicular volume and the volume of seminiferous
tubules in this group. In contrast, groups subjected to
high-intensity interval training (HIIT) combined with
X-ray exposure exhibited a significant decrease in
MDA levels and a significant increase in TAC and
CAT levels (P < 0.05). Furthermore, interval training
improved testicular structure, including an increase in
testicular volume and the diameter of seminiferous
tubules in the trained groups (P <0.05). These findings
indicate that interval training can mitigate the adverse
effects of X-ray exposure on the testes and oxidative
stress levels.

4. Conclusions

This study revealed that high-intensity interval
training can mitigate the detrimental effects of X-ray
exposure on testicular structure and serum oxidative
stress levels. Improvements in stereological
parameters and reductions in oxidative stress in the
trained groups underscore the positive impact of
exercise in alleviating the side effects of X-ray
exposure. These findings suggest that high-intensity
interval training could be considered a non-invasive
strategy to enhance sexual function and reduce the
adverse effects associated with X-ray cancer therapy.
Overall, high-intensity interval training may serve as
an effective method to lessen the side effects of X-ray
exposure on testicular structure and serum oxidative
stress levels in male rats.
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