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The effect of ambient temperature on exercise-induced DNA damage in cadet wrestlers
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ABSTRACT

Purpose: Performing intense physical activities leads to oxidative stress and DNA
damage in athletes, which in combination with environmental factors such as
changes in the ambient temperature of the training environment can have negative
effects on the health and success of athletes. Therefore, the purpose of this study
was to investigate the effects of different ambient temperatures on the 8-OHdG
index in cadet wrestlers.

Materials and Methods: 21 top cadet wrestlers of Kurdistan province clubs (age:
15.04+0.8 years, weight: 59.20+12.67 kg, height: 163.47+7.39 cm, body fat:
10.03£3.39 percent) participated as subjects in this study. After providing the
desired temperature (30, 18 and 10 ©), subjects were asked to complete a Wrestling
Technique Based Circuit Training protocol. Urinary samples were collected before
the exercise, immediately and 30 minutes after the exercise.

Results: The results showed that the level of 8-hydroxy-2-deoxyguanosine (8-
OHdG) increased in three groups after training, but this increase was not
statistically significant in any of the groups (p<0.05). Also, 8-OHdG levels
increased 30 minutes after exercise in all three groups. However, there were no
significant changes within and between groups (p>0/05).

Conclusion: The results showed that performing wrestling training in different
environmental temperatures has no significant effect on the augmentation of DNA
oxidative damage in cadet wrestlers. Despite this, due to the higher level of 8-
OHdG in the high temperature training group, it is recommended for coaches to
pay special attention to the temperature of training and competitions gyms of cadet
wrestlers in order to reduce environmental pressures.
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Extended abstract

Background Sport and regular physical activity can maintain and improve physical and mental health
[1-3]. However, in recent years, discussion about the harmful effects of intensive activities and
training in different environments on health, particularly in children and adolescents, has been a topic
of interest to physiologists, physicians, and researchers around the world. The nature of many
intensive sports activities and different exercises at championship levels may endanger human health
[4]. It is widely accepted that exercise increases oxygen consumption, which in turn raises the
production of reactive oxygen species (ROS) [5]. Reactive oxygen species (ROS) appear to cause
oxidative DNA damage (6), and urine 8-OHdG excretion is a product and a good indicator of DNA
damage caused by ROS [9, 10].

Orhan [8] found that the athletes who exercised on a cycle ergometer had an increase in urinary 8-
OHdG excretion on the day of exercise and on the 1st day after exercise. Inoue et al. reported that the
urinary excretion of 8-OHdG tended to increase after a single bout of exercise. In another study, the
urinary 8-OHdG excretion increased significantly in the first day or the first week of each cycling
race. Alessio et al. [9] have shown that regular exercise causes oxidative damage to DNA and that
intense activity, such as running a marathon, may harm DNA.

However, the antioxidant and oxidative damage repair systems seem to benefit from regular exercise.
Hejazi found that 8 weeks of regular aerobic exercise with moderate intensity improved antioxidant
function.

Environmental temperature seems to influence DNA damage. For example, long exposure to high
temperatures can increase DNA damage through aggregates in natural proteins, ROS generation, and
cell death. Increased ambient temperature can have an impact on immunological, hormonal,
and cardiovascular reactions as well as have a negative impact on endurance exercise
performance. The examination of factors such as environmental temperature that may affect the
athletes’ health is very important, but there are no studies that have examined this, especially in
wrestling. Thus, the aim of this study was to examine the impact of various environmental
temperatures on DNA oxidative damage in cadet wrestlers.

Methodology: 21 adolescent wrestlers were recruited from the Kurdistan province wrestling clubs
and served as subjects in this study. Subject characteristics (mean £ SE) were as follows: age:
15.04+0.8 years, height: 163.47£7.39 cm, weight: 59.20+12.67 kg and body fat: 10.03+3.39%.
Subjects were divided according to their individual characteristics into three equal groups: high-
temperature (HT) (30°C), normal-temperature (NT) (18°C), and low-temperature (LT) (10°C). In the
first session, individual features of subjects such as weight, height, and body fat percentage were
measured and recorded, and subjects were familiarized with the study. In the second session,
environmental conditions were created. Then, before the program, blood samples were collected.
After warming up (including running and stretching exercises) for 10 minutes, the subjects were asked
to complete the training program immediately. Blood sampling was repeated immediately and 30
minutes after exercise. A protocol of wrestling techniques based on the circuit exercise (WTBCE)
designed by Rashid-Lamir et al. (2013) was used to simulate real wrestling match pressure [24]. One-
way analysis of variance with Bonferroni post-hoc test was used to show differences between groups.
Also, analysis of variance with repeated measures and Tukey post hoc test were used to show
differences and changes within a group. Analyses were conducted using IBM SPSS version 23.0 for
Windows at p<0.05.

Results: There was no significant difference among the three groups at pre-exercise in one-way
ANOVA test. The results showed that 8-OHdG levels were increased in all three groups, but these
increases were not significant in any group (p > 0.05). Also, after 30 minutes of active rest, despite
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the increased levels of 8-OHdG, this change was higher in the HT group. However, the between-
group and intergroup changes were not statistically significant (p > 0.05).

Conclusion: The results of the present study showed that 8-OHdG levels increased in all three groups;
high-temperature (HT) (30°C), normal-temperature (NT) (18°C) and low-temperature (LT) (10°C),
but this increase was not statistically significant. In addition, no significant differences were observed
between groups. According to other findings that regular wrestling reduces oxidative damage in the
present study wrestling enhanced the urine 8-OHdG excretion even in normal temperature.
Additionally, although there was no significant increase after activity in the three groups, the increase
in OHdG-8 was higher in the high- temperature group than in the other two groups. Our results are
in line with other findings that exposure to high temperatures can increase DNA damage and long-
term strenuous exercise under high temperature increases the 8-OHdG levels. The excretion of 8-
OHdG was high after exercise and higher 30 minutes after exercise. Wrestling is an intense form of
aerobic and anaerobic exercise. The results of our study show that ambient temperature in a such type
of exercise as wrestling also can increase DNA damage. Pathological oxidative damage to the tissue
in children and adolescents may have more severe consequences than in adults due to the need for
tissue to match somatic growth. Based on the results of this study, it seems that physical exercise in
a hot environment can exacerbate the symptoms of cell damage in adolescent wrestlers. Therefore, it
is recommended that athletes and coaches pay attention to the ambient temperature in competition
and training gyms for this age group. Additionally, ways to reduce these results such as fluid
replacement are necessary. Further research is required about different types of exercise in various
temperatures and ways to reduce DNA damage.
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