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Abstract

Research has shown that chronic stress disrupts growth and motor performance, so finding
methods to modulate the negative effects of stress seem necessary. The purpose of this study
was to investigate the effect of aerobic training on motor performance, growth hormone and
anthropometric indices in male rats exposed to chronic stress. In this experimental study, 40
healthy albino-Wistar rats were assigned to four groups by random blocks: control (no stress- no
training), stress (stress- no aerobic training), training (training- no stress), training-stress. Stress
and training-stress groups were exposed to restraint stress intervention (3 hours per day * 28
days). Training and training-stress groups accomplished aerobic training (30 minutes a day *
28 days) on treadmill. At the end of the fourth week, Open-Field test was performed to measure
the motor performance of the rats. Then, animal blood was collected to measure the amount
of growth hormone. The results showed that aerobic training improved motor performance,
increased growth hormone and leg length growth. stress impaired motor performance, weight
and leg length growth. Aerobic training neutralized the effect of stress on leg length growth, but
did not eliminate the negative effects of stress on motor performance and weight. There was
no significant effect on height and hand length factors. According to the results of this study,
aerobic training can be used as an effective factor for the modulation of destructive effects of
stress on leg length.
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Purpose:

Stress is an integral part of our life. Stress can affect behavior and cognitive
function (1). There is lots of evidence that experiencing intense acute or chronic
stress during childhood and adolescence may have long-term effects on brain
development, metabolic and endocrine systems, immune, growth, reproductive,
behavior and cardiovascular function (2). Stress negatively affects motor function
in humans and rodents (1). Research has shown that chronic activation of the
hypothalamic-pituitary-adrenal axis during chronic stress leads to inhibition
of growth hormone secretion (3). On the other hand, exercise has always been
considered as an action that has a positive effect on the body and mind. Studies
have shown that physical activity can prevent neurochemical or behavioral stress-
induced changes in rodents (4). Thus, we aimed at investigating the effects of
aerobic exercise on reducing the negative effects of chronic stress on motor
function, anthropometric indices and growth hormone in male rats.

Method: In this experimental study, 40 healthy albino-Wistar rats were assigned
to four groups by random blocks: control (no stress- no training), stress (stress-
no aerobic training), training (training- no stress), training-stress. Stress and
training-stress groups were exposed to restraint stress intervention (3 hours per
day * 28 days) (5). To relieve stress, the animals were placed in plastic restraints
that were adjustable in length to fit the size of the rats and were designed so that
the rats could not move as much as possible. Training and training-stress groups
accomplished aerobic training (30 minutes a day * 28 days) on treadmill (6). A rat
treadmill was used to establish the aerobic exercise protocol in animals. The rats
of the aerobic exercise groups ran on a motor treadmill for 5 minutes a day for
a week because of the adaptation to exercise. The protocol was then performed,
running on a motorized treadmill for 30 minutes a day, and the training load
included running at 5 meters per minute for the first 5 minutes, 8 meters per
minute for the next 5 minutes, and 15 meters per minute for the last 20 minutes
with no slope. In order to equalize the condition of the rats in the control group,
the training groups were placed on a treadmill off for the same period.

Before the start of the protocol, hand and leg length, height and weight of the
rats were measured first of every week and after the end of the protocol. At the
end of the fourth week, Open-Field test was performed to measure the motor
performance of the rats. Before entering the device, each rat was placed in a
square box of a different shape and similar to the test environment for 1 minute in
order to adapt to the new environment. Each rat was then placed in an open-field
apparatus for 5 minutes (7). Then, the animal’s blood was collected to measure
the amount of growth hormone.

Results: The results showed that aerobic exercise had a positive significant
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effect on motor performance. Also, stress has a negative significant effect on
motor performance of the rats. Therefore, according to the results, it can be
argued that aerobic exercise has no significant effect on motor performance in
male rats exposed to chronic stress. The results of two-way ANOVA for growth
hormone index showed that exercise caused a significant increase in growth
hormone, but stress did not reduce the growth hormone secretion. Furthermore,
Stress-aerobic exercise interaction did not make a significant difference. Also,
the results for hand length showed that none of the exercise, stress and stress-
aerobic interaction could have a significant effect on hand length development.
The results of leg length changes showed that exercise significantly increased leg
length development. On the other hand, stress reduced the development of leg
length. Also, the stress-exercise interaction became significant. In fact, exercise
was able to reduce the negative effects of stress on leg length development to
some extent. Regarding the height factor, the results of the mixed ANOVA (2 *
2 * 2) with repeated measures showed that the main effect of stress and exercise
did not make a significant difference. In fact, neither stress could reduce height
growth nor exercise could increase the growth of animals’ height. But interactions
of exercise*stage, stress*aerobic exercise and stress*aerobic exercise*stage were
not significant. The results in weight factor showed that the main effect of stress
was significant in weight loss. But the main effect of exercise was not significant;
in fact, exercise could not have a significant effect on the development of animals’
weight. But in the post-test, it was shown that stress had a detrimental effect
on weight development, while other interactions, exercise*stage, stress*aerobic
exercise and stress*aerobic exercise*stage were not significant.

Conclusion: Therefore, the results of this study showed that aerobic exercise
had no significant effect on motor performance of the male rats exposed to
chronic stress. The findings of this study showed that aerobic exercise increases
the secretion of growth hormone just as numerous researchers have shown that
physical activity triggers the release of growth hormone. But stress and aerobic
exercise-stress interaction had no significant effect on growth hormone secretion.
The results showed that aerobic exercise improved motor performance and
increased leg length growth. Furthermore, stress impaired motor performance,
weight and leg length growth. Aerobic exercise neutralized the effect of stress
on leg length growth, but it did not eliminate the negative effects of stress on
motor performance and weight. There was no significant effect on height and
hand length factors. According to the results of this study, aerobic training can be
used as an effective factor for the modulation of destructive effects of stress on
leg length.
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chronic restraint stress
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