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ABSTRACT
e (o lV[gle IETa[e @ o] [EISI\/=S  Sarcopenia is one of the important and prevalent

disorders that occurs with age and is associated with a significant reduction in muscle
strength and volume. The purpose of this study was to investigate the effect of selected
aquatic training on serum levels of insulin-like growth factor-1 and myostatin in middle-
aged male swimmers.

Twenty-two men meeting the inclusion criteria were recruited
and randomly assigned to either the experimental group (n = 11) or the control group (n
=11). The training program followed a progressive overload structure, employing three
sessions per week with escalating difficulty and intensity. This design aligns with the
principle of overload, which posits that gradually increasing training demands leads to
adaptation and improvement. Plasma levels of IGF-1 and myostatin were measured
(before and 48 hours after the protocol). The data were analyzed using the statistical test
of covariance (ANCOVA) at a significance level of P<0.05.

The intragroup evaluation of the data showed that there is a significant
difference between the pre-test and post-test scores of the experimental group in IGF-1
and myostatin variables (P<0.05). The results of ANCOVA indicated that the selected
Received: 13 Feb 2024 aquatic training led to a significant increase in plasma levels of IGF-1 (P<0.05) and a
Accepted: 13 Mar 2024 significant decrease in myostatin (P<0.05) in the experimental group compared to the
Available Online: 16 Mar 2024 control group.

According to the results of this research, eight weeks of selected aquatic
training changed the resting levels of factors related to muscular atrophy in middle-aged
male swimmers. For this reason, this type of exercise can be effective in muscle
rehabilitation and improving the physical fitness of these people. However, further
investigations seem necessary.
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Introduction

erforming sports activities is one of the ways to
prevent diseases. Exercise not only reduces the

likelihood of cardiovascular risk factors such as

blood pressure, but also improves the
performance and level of physical fitness in patients (1).
Changes in skeletal muscles with age which are accompanied
by a decrease in muscle strength and power are called
sarcopenia. The most important symptom of sarcopenia is a
decrease in the number of muscle fibers or muscle atrophy (2,
3). Myostatin, which is mainly expressed in skeletal muscles,
is one of the most important cytokines that negatively
regulates the myogenesis process in these muscles (4).
Evidence shows that with age, the increase in the expression
of myostatin leads to a decrease in the number, activity, and
differentiation of satellite cells, and subsequently reduced
volume of muscle mass. On the other hand, many studies have
been conducted on the effect of different hormones on
increasing muscle size (hypertrophy). One of the positive
regulators of skeletal muscle growth is insulin-like growth
factor 1 (IGF-1). According to the results of some studies,
increasing the expression of IGF-1 plays an important role in
muscle hypertrophy following the application of mechanical
load (Bernardo et al. 2010). Due to the involvement of the
upper and lower limbs simultaneously, water sports increase
metabolism in the body. Therefore, considering the
importance of water sports as one of the most appropriate and
least dangerous training models, this study investigated the
effect of selected aquatic training on the serum levels of
insulin-like growth factor (IGF-1) and myostatin in middle-
aged male swimmers.

Methods

Twenty-two men meeting the inclusion criteria were
recruited and randomly assigned to either the experimental
group (n = 11) or the control group (n = 11). First, the height
and weight of the subjects were measured and recorded. The
training program followed a progressive overload structure,
employing three sessions per week with escalating difficulty
and intensity. This design aligns with the principle of
overload, which posits that gradually increasing training
demands leads to adaptation and improvement. Plasma levels
of IGF-1 and myostatin were measured (before and 48 hours
after the protocol). The data were analyzed using the statistical
test of covariance (ANCOVA) at a significance level of
P<0.05.

Results

Prior to conducting the covariance analysis, the data were
assessed for adherence to the test's assumptions. This involved
evaluating normality of distribution using the Shapiro-Wilk
test, homogeneity of variances with the Levene test, and
homogeneity of regression slopes. The intragroup evaluation
of the data showed that there is a significant difference
between the pre-test and the post-test in the experimental

group with respect to IGF-1 and myostatin variables (P<0.05).
The results of ANCOVA indicated that the selected aquatic
training led to a significant increase in the plasma levels of
IGF-1 (P<0.05) and a significant decrease in myostatin
(P<0.05) in the experimental group compared to the control

group.

Conclusion

Sports activities are an effective strategy to improve the
positive physiological changes of the body in dealing with the
aging process. According to the results of this research, eight
weeks of selected aquatic training changed the resting levels
of factors related to muscular atrophy in middle-aged male
swimmers. For this reason, this type of exercise can be
effective in muscle rehabilitation and improving the physical
fitness of these people. However, further investigations seem
necessary.
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