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ABSTRACT

Received: 04 Dec 2018 [XTSE Hemostasis and serum levels of adipokines in the body are affected by physical activity and over-

Accepted: 07 Oct 2020 weight. The present study investigates the effect of the Pilates exercise program on serum levels of resis-
Available Online: 01 Jan 2021 tin, visfatin, and chemerin in overweight women
: In this quasi-experimental study, 28 women with overweight voluntarily participated
and were randomly divided into two groups of exercise (n=14) and control (n=14). The Pilates exercise
program was presented to the exercise group for 8 weeks, 3 sessions per week, while the control group
performed no exercise. Blood samples were taken before the intervention and 48 hours after the inter-
vention in a fasting state to measure the serum levels of resistin, visfatin, and chemerin. The t-test was
used for intra-group comparison and ANCOVA for inter-group comparison of the variables. The obtained
© data were analyzed in SPSS V. 23, considering a significance level of P<0.05
Key “fordS: o . [ITITE After 8 weeks of Pilates exercise, serum levels of resistin (P=0.001), visfatin (P=0.045), and
E>'(erC|.se, Re5|st1n', © chemerin (P=0.009) decreased significantly compared to pre-test values. A significant reduction in serum
Visfatin, Chemerin, levels of resistin (P=0.005), visfatin (P=0.034), and chemerin (P=0.025) were also reported compared to

Overweight the control group
[T It seems that Pilates exercise can reduce resistin, visfatin, and chemerin levels in overweight
women and can be considered as an appropriate exercise program to control the health and physiologi-
cal conditions of overweight women
Extended Abstract as adipokines that control physiological functions, includ-
ing inflammation, energy homeostasis, and immunity [2].
1. Introduction These adipokines produce important regulators of adipose
tissue development and significantly affect glucose metabo-
oday, many people in different parts of the lism in various body tissues. They are also useful on energy
world are overweight or obese. This condi- balance at a systematic level [3]. Various adipokines are
tion is not limited to developed countries secreted from adipose tissues, including adiponectin, resis-
[1]. Besides storing energy for a long time, tin, retinol-binding protein-4, tumor necrosis factor-alpha
adipose tissue secretes many biological molecules such (TNF-0), interleukin-2, omentin, chemerin, and visfatin
T u
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[4]. Resistin is a peptide hormone whose level is high in
obese people. This hormone is closely related to the athero-
sclerotic lesion, which causes impairment in glucose and
lipid metabolisms [5-7]. Studies on the resistin in rats have
shown that resistin links obesity to insulin resistance [8].

On the other hand, although obesity has been associated
with increased levels of this hormone, some studies have
not confirmed this association [9, 10]. Another secreted adi-
pocaine is visfatin, known as pre-B cell colony-enhancing
factor or phosphoribosyltransferase [11]. Various studies
have reported a positive association between changes in
visfatin level and diseases such as obesity, diabetes, and
kidney disease [ 12-14]. Besides, this adipokine is positively
associated with insulin resistance [13, 14]. Another studied
adipocaine is chemerin, which has an essential role in invok-
ing adipose tissue macrophages and causes inflammation of
this tissue [15]. Plasma chemerin concentration is directly
related to body mass index (BMI), blood glucose, fasting
insulin, leptin, TNF-q, and interleukin-6 [16], and its serum
level is higher in obese people. By connecting to its receptor,
chemerin affects the immune system function [17].

Nowadays, exercise is used as a treatment method for
metabolic syndrome, obesity, and insulin resistance [18].
Since changes in the concentration of adipokines are an
early sign of reduced and inactive adipose tissue, exercise,
and physical activity are crucial for weight loss [19]. Be-
cause of the importance of physical activity in the preven-
tion and treatment of many diseases, it is one of the factors
that improve vascular function by reducing fat and increas-
ing the insulin sensitivity of tissues. The effect of exercise
in different forms has been studied on the levels of resistin,
visfatin, and chemerin in human and animal samples. How-
ever, conflicting results have been reported. In some stud-
ies, a decrease, and in others, no change or increase in their

Table 1. The Pilates exercise protocol
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levels has been reported [19-23]. Most studies have used
aerobic exercise to lose weight. Still, many people cannot
participate in all physical activities because of heart disease,
osteoarthritis, low back pain, high blood pressure, obesity,
etc. In this regard, Pilates exercises that are performed in
a sitting, lying, and standing position without walking or
jumping [24] (thus reduce joint injuries) have received
more attention.

Regarding the effect of physical activity on serum levels
of resistin, visfatin, and chemerin, little research has been
conducted in women. It is essential to conduct studies on
women as a group in Iran who are more prone to obesity.
Because of the few studies on the effect of Pilates on adi-
pokine levels, especially in overweight women, this study
aimed to evaluate the impact of a Pilates exercise program
on serum levels of resistin, visfatin, and chemerin in over-
weight women in Iran.

2. Materials and Methods

This research is a quasi-experimental study with a pre-
test-post-test design. The participants were 28 overweight
women living in Ahvaz City, Iran, aged 25-35 years with a
BMI of 25-29 kg/m?. They were selected using a purposive
sampling method and based on the inclusion criteria (no any
cardiovascular and kidney diseases, diabetes, physical and
orthopedic injuries, no regular physical activity in the past
6 months, and having the ability to perform sports) and ex-
clusion criteria (taking any medication or supplement, and
having no cooperation during the study). All explanations
about the study objectives and methods were given to the
participants, and they were assured of the confidentiality of
their information. They were free to leave the study at any
time. Then, they were randomly divided into two groups of
exercise (n=14) and control (n=14).

Type of exercise ~ Week

Movements Intensity

Single-leg hip hinge, half roll down, single leg circle, bending with hands on the ground, leg and
1-3 arm kickbacks, mermaid, shoulder bridge, diamond press, cobra, dart, superman, Four limbs bal-
ance with knees bent, single-leg stretch, double-leg stretch, single-leg stretch with spine twist

10-12

Exercises on a

mat Half roll down, single leg circle, bending with hands on the ground, leg and arm kickbacks, mer-
maid, shoulder bridge, diamond press, cobra with neck rotation, push-up, full star, superman, dart
with rotating the waist to the sides, kenken with legs straight, leaning to the side-lying down, saw,
roll-up, hundred, leg pull, leg pull front, sidekick

12-14

Leg stretch, squat with the ball, single-leg squat with the ball, lifting the feet on the ball, lifting
the chest on the ball with spine twist, feet bridge on the ball, a single-leg bridge on the ball,

7-8  backstretch on the ball, leg pull front lifting one leg, push-up on the ball, rolling the ball forward,
bending sideways, hands and legs open, single-leg stretch with the knee bent, single straight leg
stretch, leg pull, hundred, teaser

Exercises with
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The exercise program consisted of 8 weeks of Pilates,
three 60-minute sessions per week. Each session consisted
of three parts: warming up, Pilates exercises, and cooling
down. The exercises were first performed on a mat and then
using stretch bands and balls (Table 1). The intensity and
complexity of movements increased gradually. For warm-
ing up and cooling down, the perceived exertion rate of
8-10 was used, and then the rate increased from the first
week to the last week. The exercises were conducted first
in the standing position and then in sitting and lying posi-
tions. The women in the control group did not perform any
exercise during this period.

Body height by stadiometer seca, body weight, and BMI
through body composition analysis using In body 3 Ana-
lyzer, body fat percentage, Waist-to-Hip Ratio (WHR), and
biochemical variables were measured first after 12-hour fast-
ing state and before the start of the intervention and then 48
hours after the last session. It is done to avoid the possibility
of the acute effect of the previous exercise session on blood
variables. The subjects were told not to engage in strenu-
ous activities until 48 hours before starting the first phase of
blood sampling. The temperature and time of the first blood
sampling were recorded for the next phase after the comple-
tion of the protocol. To measure the biochemical variables, 5
mL of blood was taken from the brachial vein of each subject
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between 8 and 9 AM. After centrifugation for 10 minutes at
3000 rpm, the blood serum was isolated and poured into spe-
cial microtubes and stored at -70°C. An ELISA kit (Cusabio,
Biotech Ltd., China) was used with a sensitivity of 0.08 ng/
mL for measuring resistin level, a sensitivity of 7.5 ng/mL
for measuring chemerin level, and a sensitivity of 0.1 ng/
mL for measuring visfatin. Based on the self-report form, the
subjects had a normal menstrual period and were not receiv-
ing drug treatment during the study period.

The obtained data were analyzed in SPSS V. 23, consider-
ing a significance level of P<0.05. Mean, and the standard
deviation was used for describing data. After reporting the
normality of data distribution using the Shapiro-Wilk test
and the equality of variances using Levene’s test, the paired
t-test and ANCOVA were used to compare intra-group and
inter-group variables, respectively.

3. Results

Table 2 presents the results related to anthropometric
characteristics and body composition of the subjects. No
significant differences were observed between the two
groups regarding the anthropometric characteristics and
body composition at baseline. The intra-group comparison

Table 2. Descriptive statistics and comparison of anthropometric characteristics and body composition in two groups before and

after the intervention

MeanxSD P
Characteristics Group
Pre-test Post-test Inter-group Intra-group
Control 30.1+4.0
Age (y)
Experiment 29.6+3.4
Control 165.5+4.0
Height (cm)
Experiment 165.7+3.3
Control 74.6£3.4 73.814.1 0.093 .
Weight (kg) 0.003
Experiment 77.143.2 74.9+3.3 0.004"
Control 26.5+0.9 26.8+1.1 0.96 .
Body mass index (kg/m?) 0.005
Experiment 28.0+0.8 27.5¢1.1 0.005"
Control 36.3614.22 36.105.24 0.987 .
Body fat percentage 0.008
Experiment 39.4543.35 34.92+1.46 0.030°
Control 0.96+0.02 0.98+0.05 0.094 .
Waist-to-hip ratio 0.002
Experiment 0.95+0.05 0.91+0.08 0.010°
uarterly of
* Significant difference (paired t-test); #Signiﬁcant difference (ANCOVA). he Horizon of Medical Sciences
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Table 3. Descriptive statistics and inter-group and intera-group comparison of resistin, visfatin, and chemerin levels in two groups
before and after the intervention

MeantSD P
Variables Group
Pre-test Post-test Inter-group Intra-group

Control 6.1416.14 6.07+0.31 0.654

Resistin (ng/mL) 0.005"
Experiment 6.37+0.26 4.85+0.19 0.001"
Control 1.23+1.10 1.31+0.17 0.146

Visfatin (ng/mL) 0.034°
Experiment 1.33+1.11 0.91+0.30 0.045"
Control 1100.15+3.08 1068.07+4.35 0.700

Chemerin (ng/ml) 0.025°
Experiment 1009.83+3.39 780.08+3.84 0.009°

uarterly of
* Significant difference (paired t-test); #Significant difference (ANCOVA). he Horizon of Medical Sciences

showed that the mean weight (P=0.004), BMI (P=0.005),
fat percentage (P=0.030), and WHR (P=0.010) decreased
significantly after the intervention in the exercise group
compared to controls. The inter-group comparison also
showed that the mean weight (P=0.003), BMI (P=0.005),
fat percentage (P=0.008), and WHR (P=0.002) decreased
significantly after the intervention in the exercise group
compared to controls.

As shown in Table 3, the results of the paired t-test
showed a significant intra-group difference. They indicated
that 8 weeks of Pilates exercise significantly reduced se-
rum levels of resistin (P=0.001), visfatin (P=0.045), and
chemerin (P=0.009). The results of ANCOVA showed
a significant inter-group difference and indicated that 8§
weeks of Pilates exercise significantly reduced serum lev-
els of resistin (P=0.005), visfatin (P=0.034), and chemerin
(P=0.025). There was also a significant decrease in insulin
level in the exercise group after the intervention (Figure 1).

4. Discussion

There is ample evidence that some hormones secreted
by adipose tissue are involved in adipogenesis, energy me-
tabolism, and inflammation [25-29]. Previous studies have
reported the effect of exercise on the adipokines: resistin,
visfatin, and chemerin [26-30]. The purpose of this clini-
cal trial was to evaluate the impact of the Pilates exercise
program on serum levels of resistin, visfatin, and chemerin
in overweight women. The findings showed that the serum
levels of all three adipokines were significantly reduced af-
ter the intervention. According to recent studies, resistin has
been reported as a secretor of many proteins and is a new
signal molecule that is reduced during adipogenesis [31].
In contrast to several studies in which the resistance levels
increased or remained unchanged, its levels in the present
study decreased significantly. Changes in weight and fat
percentage are suggested as possible mechanisms to reduce
resistin levels after exercise [26]. The result of the present
study regarding the effect of exercise on resistin level and its
reduction is consistent with the results of Sartor et al. [27],
Gueugnon et al. [28], and Gorge et al. [29]. Still, it is against
the findings of Jones et al. [30] and Kang et al. [31]. The de-

18 *
12 I I I crease in body fat percentage and the decrease in serum level
12 L of resistin may be related to the body’s physiology in re-
1 Pretest sponse to the type and duration of exercise [24]. In the study
o Posttest by Jones et al. [30], who examined the effect of 16 weeks
04 of aerobic exercise with an intensity of 50%-85% maximum
o'(z, oxygen consumption, no weight loss was observed, but a de-
Control Exercise crease in body fat percentage was reported. To influence the
uarterly of body fat percentage, the intensity and duration of exercise

he Horizon of Medical Sciences
Figure 1. Comparing insulin level in two groups before and

after the intervention

* Significant difference between groups.

should be considered so that fatty acids are used as a source
of energy. The discrepancy between results may be the dif-
ference in duration/intensity/type of exercise and gender
[24], which are factors affecting the production of resistin.
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Another adipokine measured in the present study was vis-
fatin, whose serum levels decreased after 8 weeks of Pilates
exercise. Although the function of visfatin has not yet been
fully elucidated, it may play a dual role. The first is the au-
tocrine/paracrine function that facilitates the differentiation
of fat cells into visceral adipose tissue [32]. Another issue
is the endocrine role, which affects insulin sensitivity in pe-
ripheral tissues and glucose, and is thus involved in the de-
velopment of obesity [32, 33]. In our study, the serum level
of insulin also decreased after 8 weeks of Pilates exercise.
One of the reasons for this decrease is the increase in insu-
lin sensitivity, which reduces serum levels. Many studies
have shown that physical activity reduces the serum level
of visfatin [34-36]. For example, Haider et al. examined
the effect of aerobic exercise on visfatin levels in 18 pa-
tients with type 1 diabetes. The exercise was performed on
an ergometer exercise bike with an intensity of 60%-70%
heart rate reserve for 2-4 months, each session for 1 hour.
After exercise, visfatin levels in the experimental group de-
creased significantly, and this effect remained stable for 8
months after the end of the program [34]. Another study
compared the effects of 8 weeks of strength and endurance
training (8 weeks, 3 sessions per week) on plasma visfatin
levels in middle-aged men. It showed that both strength and
endurance trainings reduce plasma visfatin concentration
in middle-aged men by lowering body fat percentage [35],
which is consistent with our study. Plasma reduction of
visfatin due to exercise is probably due to weight loss and
body composition changes of overweight women. It can be
said that the decreased visfatin occurs after long-term exer-
cise (8-12 weeks), which is not affected by gender or age.
However, in the study by Taghian et al. [37], 12 weeks of
aerobic exercise had no significant effect on serum levels of
visfatin in obese women. This discrepancy may be due to
differences in the exercise protocol, study population, dura-
tion and intensity of exercise, nutrition, age, race, etc. In
general, long-term exercise with a specific intensity, such
as Pilates, can alter visfatin levels and play a useful role in
controlling overweight and obesity.

Another biochemical factor measured in the present study
was chemerin, whose level decreased significantly after 8
weeks of Pilates exercise. In a study on patients undergo-
ing weight loss after surgery, serum chemerin levels sig-
nificantly reduced after surgery, suggesting that it may
mediate metabolic changes in obesity [38]. Experimental
evidence indicates that reduced chemerin level or its recep-
tor disrupts fat cell differentiation and alters the expression
of vital genes involved in fat and glucose metabolism. Re-
ports have also suggested an additional role for chemerin in
various biological processes, including cell differentiation
and proliferation, angiogenesis, renal function, and energy
metabolism [39]. Studies have shown that serum chemerin

Winter 2020. Vol 27. Issue 1

levels increase in obese people compared to lean people.
Chemerin circulation levels positively correlate with in-
flammatory markers such as TNF-o, interleukin-6, and
C-reactive protein [40, 41]. Another study on 36 women
with diabetes showed that the plasma levels of chemerin
decreased significantly [41]. Another study on 35 over-
weight people with diabetes, 12 weeks of exercise also re-
duced serum chemerin levels. They showed that changes in
chemerin concentration during 12 weeks were negatively
associated with insulin sensitivity and positively correlated
with changes in fasting blood sugar and total cholesterol
[42]. This decrease in chemerin level in the mentioned
studies is consistent with the results of the present study.
However, in some studies, an increase in the chemerin level
has been reported. For example, Chakaroun et al. in a study
on the effect of 12 weeks of exercise (20-min warm-up,
20-min swimming, and 20-min cooling down) on obese
people with type 2 diabetes, reported that the chemerin
mRNA expression level was higher, especially in adipose
tissue and correlated with circulating chemerin, BMI, body
fat percentage, C-reactive protein, homeostasis model as-
sessment of insulin resistance, and glucose infusion rate.
This increase may be due to insulin resistance in these pa-
tients. The increase in mRNA supports the role of chemerin
in increasing the mRNA in adipose tissue of obese people
with type 2 diabetes [23], which is against our results. The
reasons for this discrepancy are the duration of exercise and
the patients’ medical history.

It should be noted that chemerin response to exercise is
influenced by various factors, especially when comparing
subjects with different diseases. It seems that when the in-
tensity of exercise is low, the chemerin level increases, but
when the intensity of exercise is moderate or high, its level
decreases. Some of the limitations of this study were dif-
ferent adaptive responses of women to the exercises, their
individual differences, and dietary. Therefore, coaches and
sports professionals are advised to design training protocols
more carefully.

5. Conclusion

Eight weeks of Pilates exercise improves anthropo-
metric parameters and significantly reduces the resistin,
visfatin, and chemerin levels in inactive, overweight
women. Pilates can have an impact on metabolic status
through increasing vagus nerve stimulation, reducing
inflammatory cytokines (which play an essential role
in chronic diseases), visceral fat, and oxidative stress,
and improving insulin sensitivity. Perhaps one reason
for these changes is the duration of exercise and re-
duced weight and BMI of women after Pilates. How-
ever, due to the lack of control over some factors such

KhajehLandi M, et al. The effect of Pilates on the serum levels of some adipokines in women. The Horizon of Medical Sciences. 2021; 26(4):98-113.
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as nutrition and motivation, these results should be in-
terpreted cautiously.
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