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ABSTRACT
B e (ol gle FETple @I [EIN/=E| Aging is generally associated with a progressive decrease in

physical activity, which can affect the quality of life and lead to negative structural and
functional changes in different body tissues and reduce their efficiency. High levels of
interleukin-10 and interleukin-15 cytokines are related to longevity. This study aimed to
investigate the effect of 12 weeks of resistance training on the serum levels of interleukin-
10 and interleukin-15 in middle-aged women.

Atotal of 40 middle-aged women (40-59 years old) were selected
and randomly divided into two equal experimental and control groups (n=20 each). The
experimental group performed a resistance training program with a training load of 65% to
80%1RM for 12 weeks. Finally, 48 h after the last exercise, the levels of interleukin-10 and
interleukin-15 were measured by the ELISA method. The Kolmogorov-Smirnov test was
used to compare the data, and the independent t-test was used for the effectiveness of the
exercise.

The findings showed no difference in weight and BMI between the experimental
and control groups before the start of the research (P<0.05). However, after training, it was
statistically significant (P<0.05). Furthermore, a significant increase was observed in the

Received: 21 Dec 2023 levels of interleukin-10 and interleukin-15 after training (P=0.001).

Accepted: 02 Jan 2024 It seems that the increased regulation of anti-inflammatory cytokines can
Available Online: 19 Feb 2024 positively affect the improvement of physiological conditions caused by resistance training

in middle-aged women. Therefore, it is recommended to use strength training to improve
the levels of cytokines to increase the strength and performance of muscle mass.
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Introduction

ging is generally associated with a progressive

decrease in physical activity, which can affect

the quality of life and lead to negative

structural and functional changes in the body,
systems, parts, or tissues and reduce their efficiency [1].
Among them, cytokines are regulatory proteins produced
and secreted by various types of cells (immune and non-
immune) in response to a number of stimuli [2]. Also,
cytokines are involved in the proliferation and
differentiation of immune cells and affect the activity,
differentiation, proliferation, and survival of immune cells
[3]. One of these cytokines is interleukin-10, which is an
anti-inflammatory cytokine[5]. It is mainly produced and
released by immune and non-immune cells. The main
biological function of this cytokine is the inhibition and
weakening of adaptive immune responses [6,7]. The
increase of interleukin-10 in the state of inflammation
causes the reduction of inflammatory cytokines and the
reduction of the negative effects of inflammation [8,9].
Interleukin-15 has been identified as a growth factor found
in skeletal muscles and many other tissues with
inflammatory and anti-inflammatory functions [10]. With
increasing age, in addition to the rate of synthesis of
muscle contraction proteins, the serum levels of
interleukins 10 and 15 also decrease [12] proliferation and
survival of immune cells [3]. Studies have shown that
during exercise, the contracting skeletal muscle releases
certain amounts of several cytokines, including
interleukin-10 and interleukin-15, into the bloodstream
[15]. The conducted research indicates the relationship
between immune changes and muscle contractions. Sports
activity stimulates the increase of some cytokines.
Meanwhile, the level of interleukin-15 in skeletal muscle
is higher than in any other tissue, which effectively plays a
role in muscle hypertrophy, prevention of muscle wasting,
and immune function [12].

Studies have shown that the decrease in the levels of
muscle and serum interleukins gradually with increasing age
is related to the decrease in muscle mass and atrophy,
therefore, one of the ways to increase muscle mass in middle-
aged and sedentary people is to do resistance exercises that can
cause Improve the physiological conditions and increase the
volume and function of muscle mass.

In this regard, Concessao et al. (2012) showed in research
that interleukin-15 levels increase after resistance and
aerobic exercise but decrease during the recovery period
and reach baseline levels [19]. In a study, six months of
aerobic exercise did not change interleukin-10 levels in
black African-American men and women aged 40-75 [6].
Considering the possible role of interleukin-10 and
interleukin-15 in increasing life span and reducing the risk
of age-related diseases, and considering the conflicting
results and little research on the effect of regular resistance
exercise on the mentioned cytokines, this research aimed

to investigate the effect of 12 weeks of resistance training
on the serum levels of interleukin-10 and interleukin-15 in
middle-aged women.

Methods

The current research was of an experimental-applied
type with a control group. A total of 40 healthy inactive
women aged 40-59 years who did not participate in any
regular sports program in the last six months and did not
have movement problems were selected as a statistical
sample. The participants were randomly divided into two
experimental groups (n=20) and control (n=20). A few
days before the start of the study, all participants were
informed about the study objectives, time, and procedures
(how to take blood, type and method of exercise, and
obtaining consent). The participants’ weight without shoes
and with minimal clothing was measured and recorded
using a standard scale in kilograms and height in standing
position in centimeters. Body mass index (BMI) was
calculated and recorded by dividing a person's weight
(kilograms) by the square of height (meters) [23].

Before starting the main training program, the
experimental group performed a maximum repetition
(1RM) to get familiar with the training protocol. Then, for
12 weeks, they performed resistance training for three
sessions per week for one hour [24]. The strength training
protocol included upper and lower body exercises with sets
and repetitions progressing from 2 to 3 and from 15 to 8
repetitions, respectively. The training load intensity was
gradually increased from 65%-80% 1RM every four
weeks. The participants of the control group only did their
regular physical activity and did not participate in any
strength or endurance activity during the study period.
Around 48 h after the end of the training period, the
participants' blood sample was taken in the amount of 5
cc from the brachial artery and centrifuged. Then, the
levels of interleukin-10 and interleukin-15 were
measured using the human ELISA method according to
the instructions [25]. Data analyses were performed in
SPSS software (version 26) using Kolmogorov-Smirnov,
Lon, and independent t-tests. A P < 0.05 was considered
statistically significant.

Results

Kolmogorov-Smirnov test results showed that all data
were normal. In addition, according to Lune's test results, it
was found that the variances are homogeneous. The
independent t-test results about the anthropometric indices
showed no significant difference. Consequently, the
participants of the research groups were identical in terms of
the research variables at the beginning of the pre-test
(P<0.05). Based on this test, the weight of the experimental
group showed a significant decrease compared to the control
group after resistance training (P=0.01). It also caused a
significant decrease in BMI in the experimental group
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compared to the control group (P=0.02). The independent t-
test results showed that the plasma levels of interleukin-10
(P=0.001) and interleukin-15 (P=0.001) were significantly
higher than the control group.

Conclusion

Based on the findings of the present study, 12 weeks of
resistance training led to a significant increase in the plasma
concentration of interleukin-10 in middle-aged women. The
findings of this research with the results of Khakpour et al.'s
study (2012) with 8 weeks of increasing resistance training [26].
and Qaderi Guderzi et al. (2021) with 12 weeks of consistent
combined training [30]. However, it was inconsistent with the
results of the study by Rahimi et al. (2020) that there was no
significant change in interleukin-10 after eight weeks of
resistance exercises with an intensity of 60% to 85% of one
maximum repetition [31, 32]. Studies show that exercise
training plays a role in cellular homeostasis and cytokine
production. A variety of exercise training can affect
inflammation and body composition changes, and reducing the
percentage of fat, body weight, and increase in net body mass
cause changes in circulating levels of inflammatory and anti-
inflammatory cytokines [28]. One of the possible mechanisms
of interleukin-10 increase following regular exercise is the
balance between cytokines secreted by Thl and Th2 cells.
Regular exercise can cause an increase in the production of
cytokines secreted by Th2 cells (interleukin-8, interleukin-10)
and a relative decrease in cytokines secreted by Th1 cells, which
ultimately leads to an increase in anti-inflammatory cytokines,
including interleukin-10 [33]. Another finding of this research
was a significant increase in interleukin-15 in middle-aged
women. The results of this research are consistent with the
findings of Hasanvand et al.'s study (2022) with 8 weeks of
progressive resistance training, but with the results of Nakhzari
et al. 8 weeks of resistance training in inactive and overweight
men was uneven [34, 40] Studies have shown that contractile
activity plays a role in regulating the expression of high levels
of cytokines. A possible function of interleukin-15 is in the
immune system. Inflammatory responses of the immune system
play an important role in the hypertrophy and increase of
skeletal muscle. Evidence shows that interleukin-15 increases
protein biosynthesis and the volume and hypertrophy of muscle
fibers [12]. In general, although the exact mechanism of the
effects of exercise in reducing inflammation has not yet been
fully determined, it has been determined that exercise protocols
that reduce body fat and significantly improve weight and BMI
are effective in reducing inflammatory factors and increasing
anti-inflammatory factors [30]. The findings of the present study
indicated the positive effect of using resistance training for
significant changes in the levels of inflammatory and anti-
inflammatory cytokines, which depends on factors such as the
length of the training period. Therefore, it is recommended that
middle-aged women perform resistance exercises to improve
the levels of anti-inflammatory cytokines.
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