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The Role of Chemerin and Myostatin after Physical
Activity
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Abstract—Obesity and overweight is one of the most common
metabolic disorders in industrialized countries and in developing
countries. One consequence of pathological obesity is cardiovascular
disease and metabolic syndrome. Chemerin is an adipocyne that plays
a role in the regulation of the adipocyte function and the metabolism
of glucose in the liver and musculoskeletal system. Most likely,
chemerin is involved in obesity-related disorders such as type 2
diabetes and cardiovascular disease. Aerobic exercises reduce the
level of chemerin and cause macrophage penetration into fat cells and
inflammatory factors. Several efforts have been made to clarify the
cellular and molecular mechanisms of hypertrophy and muscular
atrophy. Myostatin, a new member of the TGF-f family, is a
transforming growth factor B that its expression negatively regulates
the growth of the skeletal muscle; and the increase of this hormone
has been observed in conditions of muscular atrophy. While in
response to muscle overload, its levels decrease after the atrophy
period, TGF-B is the most important cytokine in the development of
skeletal muscle. Myostatin plays an important role in muscle control,
and animal and human studies show a negative role of myostatin in
the growth of skeletal muscle. Separation of myostatin from Golgi
begins on the ninth day of the onset period and continues until birth
at all times of muscle growth. Higher levels of myostatin are found in
obese people. Resistance training for 10 weeks could reduce levels of
plasma myostatin.
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[. INTRODUCTION

HEMERIN is a new adipokine, which has recently been

discovered. Chemerin is a chemical absorbing protein,
which acts as a ligand for a G protein-coupled receptor
CMKLR1 (Chemokine-like-receptor-1). Chemerine plays an
important role in innate and adaptive immunity [1]-[3].
Research in the past decade shows that chemerin has a
significant biological impact on the formation of white
adipose tissue during both normal development and
pathological conditions (e.g., obesity) [4]. Bad configuration
of chemerin (dysregulation of chemerin) during maturation of
fat cells results in the low expression of adiponectin, leptin
and glucose transporter -4 (GLUT4) by mature fat cells [5]-
[7].

Research has shown that there is a correlation between the
increases in the chemerin rate and coronary artery disease in
people having problems with metabolic syndrome [7]. It
seems that adipokines have systemic effects in the brain, liver,
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muscle, beta cells, organs and lymph vessels [8]. Chemerin
supply in blood circulation is currently unknown. The highest
expression of chemerin can be seen in the liver, adipose tissue
and the kidneys. Chemerin is a pro-inflammatory cytokine that
activate immune cells and may have a role in the inflammation
of fat in obese people by calling in macrophages in adipose
tissue [9].

Chemerin also play an important role in metabolic
syndrome [10]. It seems that chemerin has local effects on
adipogenesis. Also, it stimulates insulin and increases the
absorption of glucose in adipocytes [11]. Expression and
secretion of chemerin are significantly increased by
adipogenesis. The studies have shown that chemerin levels
have a direct relationship with obesity and metabolic
syndrome; therefore, it may be one of the metabolic
syndromes [10].

II. CHEMERIN AND STUDIES

The results of the study done by Sherafati and colleague
showed, that there were no significant differences in chemerin
serum between mice that received an 8-week intensive speed
training program and those in the control group [12]. The
studies done by Fadaei and colleagues showed that eight
weeks of aerobic training significantly reduced chemerin
resting levels, body fat percentage, body mass index and
waist-to-hip ratio in women with excess weight [13]. Saremi
and colleagues, in their study, reported that following an
aerobic exercise program caused a significant reduction in
chemerin [14].

Khademosharie and colleagues reported that exercise every
other day for 10 weeks significantly reduced the concentration
of chemerin in women with type 2 diabetes [15]. It is reported
that after 12 weeks of resistance training, adiposity indicators
such as weight, body mass index, waist circumference and
abdominal fat did not change significantly; but visceral fat and
total abdominal fat mass decreased with chemerin levels [16].
On the other hand, the results of the study done by Zolfaghari
and colleagues showed that 12 weeks of aerobic exercise with
green tea extract had no significant effects on chemerin levels,
weight, body fat percentage, BMI and WHR in obese women
[17].

Pourvaghar and Bahram, in their study, showed that
adiposity indicators such as weight, body mass index, waist
circumference and abdominal fat did not change significantly;
but visceral fat and total abdominal fat mass were significantly
reduced [16]. Also, in a study, it has been shown that there is a
positive correlation between chemerin levels and body mass
index, waist circumference, blood pressure, triglycerides,
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cholesterol - LDL and insulin resistance. However, there is a
negative relation between chemerin levels and HDL
cholesterol and adiponectin (adipokine sensitizers of tissues to
insulin) [18]. Sell and colleagues, in a study, revealed that
chemerin secretion in adipose tissue was higher in obese
women than thin women [19]. It has been reported that there is
a negative correlation between the plasma concentration of
chemerin and TC and LDL-c levels; however, there is a
negative relation between chemerin levels and HDL-c; but,
this relationship is not clear and more research is needed in the
area. Therefore, probably, chemerin has profound effects on
hemostasis and inflammation [14]. It is reported that chemerin
levels are associated with coronary artery disease [9].

III. CHEMERIN RESPONSE TO PHYSICAL ACTIVITY

Overweight and obesity is a disorder of the heterogeneous
group of disorders with multiple causes which has a direct
connection with the incidence of metabolic and cardiovascular
diseases. So, obesity as an inflammatory disease plays a key
role in the beginning and development of atheroma processes
by secretory function of adipose tissue in the synthesis and
release of cytokines [20], [21]. Evidence and various surveys
have shown that chemerin is mainly originated from adipose
tissue which can affect the development of atherosclerosis as
paracrine and create the mobilization of macrophages and
inflammatory responses in atherosclerosis plaques created
[22], [21].

Pourvaghar and Bahram did a study entitled "the evaluation
of three months of high-intensity interval training on the levels
of plasma chemerin and factors related to body composition
on overweight males". The results of this study showed that
three months of high-intensity interval training caused a
significant change in chemerin levels, weight, body fat
percentage, BMI and WHR in overweight students in the
experimental group compared to the control group [23], [24].
In the study done by Saremi and colleague, it was reported
that there was a significant decrease in plasma concentration
of chemerin in obese men following aerobic exercise. In
another study, Saremi and colleagues reported that there was
reduction in plasma chemerin after 12 weeks of strength
training in patients with metabolic syndrome [14], [5]. Fadaei
Reihan Abadi and colleagues also reported that there was
reduction in chemerin resting levels, weight loss and fat in
overweight women after aerobic training [13].

The researchers found a significant relation between a
significant decrease of the chemerin level of overweight and
obese participants, as well as a decrease in body fat levels and
weigh loss [23], [11], [13]. The reduction in plasma
concentration of chemerin shows that changes in abdominal
fat, BMI, WHR after three months of high-intensity interval
training can play an important role in improving the secretion
of macrophages in adipose tissue and inflammatory markers
such as chemerin and features of metabolic syndrome. Since
chemerin in the process of adiponectin is secreted in greater
amounts, it may reduce it due to reduction in fat synthesis and
speed of its entry into metabolic cycles [21], [16]. It is
reported that high intensity training increases the capacity of

skeletal muscle to use fat which may play a role in weight
control in obese and overweight people and a reduction in
cardiovascular risk factors. It seems that in the present study,
chemerin levels can be reduced by reducing fat percentage,
BMI and WHR [24]. On the other hand, one of the
mechanisms, that can be invoked, is the increase of GLUT4 in
high-intensity activities, which facilitates the entry of glucose
into fat cells through GLUT4; and it increases the glucose
uptake in adipocytes and regulates insulin sensitivity in
adipose tissue [25]. The study done by Fadaei and colleague
confirmed that in addition to reducing chemerin, the indicator
of body composition was reduced after eight weeks of aerobic
training [13]. On the other hand, it can be justified that much
of the fatty acids required for the working muscles is supplied
by 3-4 times more increase in triglyceride lipolysis in adipose
tissue. High intensity exercise results in a two-fold increase in
the level of blood flow to adipose tissue; while, it increases the
blood flow to active muscles of the body at a rate of 10 times
more, which results in a decrease in body fat, decrease in
WHR, and the improvement of body composition because of
the imbalance between energy intake and energy consumption,
and a negative caloric balance that may result in the reduction
in plasma chemerin after training [26].

Another possible mechanism is that high intensity interval
training associated with an increased caloric consumption may
reduce the route of adipogenesis. Since the values of chemerin
increase with hyperlipidemia, this reduction represents a
decrease in the speed of adipogenesis due to intensive exercise
[27].

However, the result of the present study is not consistent
with the results of the study done by Zolfaghari and colleague.
The difference between these studies can be due to age, sex,
type and intensity of the exercise. The study by Zolfaghari and
colleague was done on men over 40 years whose serum
chemerin was higher compared to younger people, which may
be decreased to a lower level by high intensive exercise. This,
in turn, can be effective in reducing weight and fat percentage.
In the previous study, green tea extract was used as a
supplement that could affect the results of the study [17].
Since there is not enough information and chemerin action is
not fully understood and only few studies have been done in
this area, it is not possible to properly explain the conflicting
results of the research. However, more research is needed to
confirm this.

IV. MYOSTATIN

Myostatin is a member of TGE-f family which negatively
regulates skeletal muscle growth. After expression in skeletal
muscle, myostatin releases into circulation; this it is done by
binding to Activin IIB which increases the expression of 21P
(inhibitor of cell cycle) and inhibits myogenic regulatory
factors including myogenin and ultimately decreases the
proliferation and differentiation of satellite cells [28].
Therefore, the main objective of myostatin messaging is the
suppression of cell proliferation and differentiation, which can
ultimately inhibit muscle growth [29]. It has been found that
inhibition of myostatin can increase muscle mass and strength
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[30]; and, inactivity is associated with increased expression of
myostatin and muscle atrophy. It seems that resistance training
leads to reduction in the expression of myostatin.

V.MYOSTATIN AND RESPONSE TO PHYSICAL ACTIVITY

The results showed that 10 weeks of resistance training
reduces the level of myostatin in obese young men. Assad and
colleagues, in a study, investigated the effect of eight weeks of
resistance training on plasma myostatin levels of 19 obese
male non-athletes. The results showed that the plasma levels
of myostatin in the experimental group compared with the
control group decreased significantly [31].

It has been reported that the amount of testosterone in men
is 10 times higher than women. Given the role of testosterone
in anabolic processes and increase of muscle mass in men,
using male participants in the study resulted in a reduction in
the levels of myostatin. Testosterone, growth (GH) and IGF
(Insulin-like growth factors) by activating different signaling
pathways, especially the signaling pathway activator of
transcription b5, as well as a complex series of cellular
cascade routes, leads to a negative regulation of expression of
myostatin in muscle cells, and as a consequence, a reduction
in the secretion of blood [32].

Coffey and Hawley showed that resistance exercise
decrease the FOX1 (Forkhead boxl) and increase MTOR
(Mammalian target of rapamycin); as a result, plasma
myostatin is reduced [33]. It is argued that myostatin
variations take place in response to confounding factors such
as changes in the frequency and level of physical activity in
skeletal muscle receptors. Due to an increase or decrease of
some factors, variations in the number and level of activity of
myostatin receptors in skeletal muscle play an important role
in the regulation of the number and the activity of myostatin
receptors and their binding to this receptor. It has been seen
that after physical activity and exercise, increased performance
of additive regulators especially decorin and the number of
serine/activated kinase protein receptors oll and BII
(especially BII), increase myostatin binding to the receptors in
muscle. This eventually leads to decrease in plasma myostatin
[34]. One of the mechanisms that can be invoked is
mechanical stimulation; sarcolemma injury and interpose of
FGF-2 secretion (Fibroblast growth factor-2) are considered as
an important autocrine mechanism for guiding mechanical
load stimulation toward the response of skeletal muscle [35].

VI. CONCLUSION

Accordingly, it can be concluded that high intensive
exercise, by regulating chemerin, can act as an effective
method to reduce weight and body fat, as non-invasive and
non-pharmacological methods.

In conclusion, the study showed that resistance training for
10 weeks could reduce levels of plasma myostatin. It seems
that resistance training can reduce atrophy and increase
muscular strength; and it plays role as an autocrine mechanism
to guide the growth of skeletal muscle in response to
mechanical stimuli times. Due to the limited number of studies

done and different physiological mechanisms in the plasma
myostatin, it is necessary to do multiple studies with different
samples for more decisive comment. It is suggested the effects
of different resistance training protocols on the levels of
myostatin with muscular resistance measurements to be
conducted on participants with muscular atrophy in order to
infer and generalize the effect of myostatin on increasing
muscle strength more confidently.
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