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ABSTRACT

AIMS: Asprosin and leptin are two adipokines related to appetite and metabolic disorders. The
present study aimed to determine the effect of ten weeks of moderate-intensity continuous
training on body mass index and serum levels of leptin, asprosin, insulin, and fasting blood sugar
in sedentary obese women.

MATERIALS AND METHODS: In the current semi-experimental research that was conducted on
obese women in 2023 in Tehran, Iran, 24 sedentary obese women were purposefully selected and
randomly divided into two groups of 12, including training and control groups. In the training
group, sports intervention was performed for ten weeks and three sessions per week, and during
the research, the control group did not receive sports intervention. To evaluate the investigated
variables on two occasions, 24 hours before the start of training interventions and 72 hours after
the last training session, fasting blood was taken. For statistical analysis, dependent t-tests and
covariance analysis were used. Statistical analysis was done with SPSS 26 software and significance
level (p<0.05).

FINDINGS: The average age and body mass index in the training group were 41.33+2.74 years
and 32.46*2.53 kg/m2, and in the control group, was 41.0+3.19 years and 32.21+3.48 kg/m2,
respectively. After the intervention period, a significant decrease in body mass index (0.951 kg/
m2), asprosin (0.116 ng/ml), leptin (2.816 ng/ml), and insulin (14.34 units/1) was observed in
the training group compared to the control group (p<0.05). However, no significant difference was
observed in FBS (p>0.05).

CONCLUSION: According to the results, moderate-intensity continuous training with asprosin and
fasting leptin modulation has positive effects on the metabolic status of sedentary obese women.
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INTRODUCTION

Obesity is an abnormal or excessive increase in
fat, which can negatively affect human health
[1]. Obesity is a multifactorial chronic disease
associated with cardiovascular complications
and numerous metabolic disorders such as
alcoholic fatty liver and type 2 diabetes [1, 2].
Obesity imposes a significant economic burden on
patients, healthcare systems, and society through
direct and indirect healthcare costs such as
reduced productivity [3]. Obesity negatively affects
women'’s health in many ways. Being overweight
or obese increases the relative risk of diabetes and
coronary artery disease in women. Obese women
are more at risk of back pain and knee arthritis
[1]. Obesity negatively affects pregnancy and
fertility. Maternal obesity is associated with higher
cesarean rates, as well as higher rates of high-
risk obstetric diseases such as diabetes and high
blood pressure. Maternal obesity hurts pregnancy
outcomes (increased risk of infant mortality
and malformations). It is also associated with a
decrease in the desire to breastfeed, a decrease in
the initiation of breastfeeding, and a decrease in
the duration of breastfeeding [1]. There appears to
be an association between obesity and depression
in women, although cultural factors may influence
this association. Obese women are more at risk
of several cancers, including endometrial cancer,
cervical cancer, breast cancer, and perhaps ovarian
cancer [1].

As obesity is characterized as a low-grade chronic
inflammatory disease, many changes occur in the
cell population in the tissue, leading to cellular,
paracrine, mechanical, and metabolic changes
that have local and systemic effects, including
cardiovascular and metabolic diseases [4]. The
increase in the number of fat cells occurs through
the recruitment and differentiation of adipose-
derived stem cells and preadipocytes into new
fat cells, thus increasing the total number of
fat cells [4]. It has been hypothesized that the
production of adipokines is altered by obesity and
is associated with obesity-related complications
[5]. Obesity-related elevation of serum leptin
has been reported to cause selective dilation of
microvascular structures in brain centers that
regulate hemodynamic homeostasis [6]. Leptin
regulates food intake, body mass, and reproductive
performance and is involved in fetal growth,
Proinflammatory cytokines, angiogenesis, and
lipolysis. Leptin is a product of the obese gene (ob),
and after synthesis and secretion from fat cells in
white adipose tissue, it binds to the leptin receptor
(LEP-R) and activates it. LEP-R distribution
facilitates the pleiotropic effects of leptin and
plays an important role in regulating body mass
through a negative feedback mechanism between
adipose tissue and the hypothalamus [7]. Obesity

is associated with increased proinflammatory
signaling in the hypothalamus with decreased
central leptin and insulin function, which leads
to impaired systemic glucose tolerance [8]. Also,
asprosin is a new adipokine that is classified as a
protein hormone called caudamin. This adipokine
issecreted from white adipose tissue during fasting
and produces glucogenic and appetizing effects.
Although white adipose tissue is the predominant
source of this multifunctional adipokine, other
tissues such as salivary glands, pancreatic B cells,
and cartilage may also produce asprosin [9].
Asprosin has been reported to activate protein
kinase A (PKA) in the liver, followed by the release
of glucose from hepatocytes. Insulin reverses this
effect by reducing PKA activity through the cyclic
AMP system [10]. The cAMP-dependent PKA
signaling system is widely expressed and plays a
central role in regulating cellular metabolism in
all organ systems affected by obesity. Neuronal
PKA signaling is regulated by efferent-efferent
and peripheral signals that link specific neuronal
cell populations to the regulation of metabolic
processes in adipose tissue, liver, pancreas,
adrenal, skeletal muscle, and intestine [11].
Plasma asprosin levels are associated with glucose
metabolism, lipid profile, insulin resistance, and
B-cell function. They are increased under the
influence of obesity and metabolic disorders such
as type 2 diabetes [5]. In addition to performing
glucogenic function, asprosin is an orexigenic
hormone with a central effect, which can be one of
the potential therapeutic targets in the treatment
of obesity [12]. Also, the results of animal research
have shown that obesity causes dyslipidemia,
insulin resistance, and increased leptin and
asprosin [13]. In this context, Mirr et al’s research
results show that asprosin is related to insulin
resistance and obesity, and the serum levels of this
adipokine are higher in women than in men [10].
Obesity is a chronic and relapsing disease
associated with multiple complications, mortality,
and significant healthcare burden [14]. On the
other hand, considering the higher prevalence
of obesity in women, its expected increase in
the next decade, and its greater health risks in
women (type 2 diabetes, infertility, and cancer),
the management of obesity in women is a major
concern [2]. Physical activity and training
programs are an integral part of a comprehensive
obesity management approach. In overweight or
obese individuals, training, especially continuous
training (i.e., endurance training), is associated
with significant excess weight loss compared to
no training [15] and can reduce obesity-related
cardiometabolic complications [16, 17]. Therefore,
the use of continuous training can be important
as a therapeutic approach in the treatment of
obesity as well as in reducing obesity-related
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complications [18]. Increasing evidence suggests
that improving cardiorespiratory endurance
has potential neutralizing effects against the
negative effects of obesity [2]. However, obesity-
related studies in women often neglect to examine
physiological responses to training and instead
focus primarily on improving body composition
and physical activity levels [16, 17]. Therefore,
guidance for prescribing training as a health-
promoting intervention in this population is
largely provided by the male literature and does
not account for biological sex differences and life
events that influence training-induced responses
[2]. Recent studies have shown that training is a
powerful behavioral intervention to prevent and
reduce obesity and other metabolic diseases.
However, our understanding of the potential
cellular mechanisms by which training promotes
the expansion of healthy adipose tissue is in its
infancy [19]. Therefore, it is necessary to conduct
more research on the anti-obesity effects of
training, especially on the female population.

Regarding the effect of training on leptin,
Poorvaghar et al, in a review study aimed at
investigating the effect of high-intensity interval
training (HIIT) on serum leptin levels in people
with and without chronic diseases, have reported
that HIIT leads to a significant decrease in serum
leptin [20]. Makiel et al. also reported that 12
weeks of continuous training significantly reduced
serum leptin in men with metabolic syndrome [21].
In a study, Ouerghi et al. reported that eight weeks
of HIIT did not produce a significant difference
in serum leptin in obese and normal men [22]. In
another study, Aktas et al. also reported that 12
weeks of HIIT did not make a significant difference
in leptin in women with polycystic syndrome [23].
On the other hand, asprosin is a newer adipokine
that increases appetite, unlike leptin, which
has anti-appetite effects. Although these two
adipokines have different effects on appetite, the
levels of these two adipokines increase in obesity,
which indicates the lack of physiological efficiency
of these two adipokines in obesity conditions [19].
Regarding the effect of sports training on asprosin,
due to the newness of this adipokine, the results
of sports research on this adipokine are more
limited. In this regard, the results of Qalavand
et al’s research have shown that twelve weeks
of intermittent continuous training causes a
significant decrease in serum asprosin and
fasting blood sugar in men with type 2 diabetes
[5]. Ceylan et al. also reported in their research
that HIIT and moderate-intensity continuous
training (MICT) caused a significant decrease in
serum asprosin and fasting insulin levels in obese
and normal-weight subjects, and these changes
were more significant in the obese group [24].
Considering the positive effects of sports training
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on the reduction of asprosin, this adaptation
can be attributed to the adjustment of asprosin
in adapting to the improvement of metabolism;
however, no research was found that specifically
examined the effects of training on leptin and
asprosin in obese women.

In addition to a part of the personnel of the police
which includes women working in administrative
departments as well as police executive work, the
family of the police staff, like other populations,
may suffer from obesity and obesity-related
complications due to their lifestyle. Therefore, it
is important to use interventional research aimed
at reducing obesity and improving impaired
metabolism due to metabolic disorders.
Therefore, the present study was conducted
to investigate the effect of moderate-intensity
continuous training on adipokines related to
obesity-related cardiometabolic complications
(leptin and asprosin) in sedentary obese women.

MATERIALS & METHODS

In the present semi-experimental research, which
was conducted with pre-test-post-test research
with a control group in 2023, among obese women
in Tehran, Iran, 24 women with obesity class 1
(body mass index 30-35 kg/m2) and were selected
by purposeful sampling with a sedentary lifestyle.
The research entry requirement includes the age
range of 35-45 years, body mass index (BMI) in the
range of 30 to 35 kg/m2, not having any history of
regular physical activity in the past year, and not
having a history of heart diseases, orthopedics,
lung diseases, diabetes, and blood pressure. After
measuring the variables related to the research, the
subjects were randomly divided into two groups
of 12, including the MICT group and the control
group. The sample size in the present research
was estimated based on previous studies [5], and
the formula for estimating the sample size was
ten people in each group. Moreover, considering
the possibility of 20% sample attrition, 12 people
were considered in each group.

The training protocol in the present study was
taken from Ryan et al.’s study [25]. It included ten
weeks of MICT training with three sessions per
week of running on a treadmill, and the control
group did not receive training intervention during
the research. At the beginning of the training, the
samples warmed up for 5 minutes with an intensity
of 65% of the maximum heart rate, followed by
running continuously for 38 minutes with an
intensity of 65-70% of the maximum heart rate,
and at the end of the training session, they cooled
down for 5 minutes, and the intensity was 65%
of the maximum heart rate. MICT started in the
first two weeks with 26 minutes of running at an
intensity of 65% of the maximum heart rate, and
from the third to the tenth week, the continuous
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training time was 38 minutes. The intensity of the
training was controlled using a polar heart rate.
During the training, to comply with the principle of
overload, the treadmill speed was adjusted every
two weeks based on the samples’ target heart rate,
and if the heart rate was lower than the target
heart rate, the treadmill speed was increased.
To evaluate the studied variables 24 hours before
the start of training interventions and 72 hours
after the last training session, fasting blood was
taken. The reason for the time interval of 72 hours
after the last training session was to eliminate
the acute effect of training on the research results
[25]. The subjects’ weight was measured with
a digital scale, and the standing height of the
subjects was measured standing with the heels,
legs, hips, shoulders, and head leaning against
the wall with a stadiometer. Body mass index was
also calculated by dividing weight in kilograms by
the second power of height in meters. The girth
was also measured using a tape measure while
exhaling. From each sample, five ccs of blood were
taken from the right-hand vein by the laboratory
nurse, and the laboratory expert did the analysis.
Asprosin level using Human Asprosin(APS) ELISA
Kit with a sensitivity of 0.1 ng/ml and leptin
level using Human Leptin(LEP) ELISA Kit with a
sensitivity of 0.1 ng/ml by ELISA method and with
MyBioSource Kkits were measured. Insulin was also
measured by the ELISA method using an American
biosystems kit. Fasting blood sugar was measured
photometrically using Pars-Azmoon Kkits made in
Iran with a sensitivity of 5 mg/dL.

Ethical Permissions: The principles of privacy and
security of samples’ information were observed. In
the current research, participation in the research
was voluntary, and there was no compulsion
to participate in the research and continue the
research. All the samples had sports insurance
before starting the research; No fees were charged
to the samples for participating in sports programs
and specialized tests. All the levels of the present
research were registered and approved by the
Research Ethics Committee of Isfahan University

in Iran with code IR.ULREC.1401.118.

Statistical analysis: For statistical analysis,
independent and dependent t-tests and
covariance analysis were used. Statistical analysis
was performed using SPSS 26 software with a
significance level of p<0.05.

FINDINGS

In this research, 12 samples participated in the
experimental group with an average of 41.33+2.74
years and a body mass index of 32.46+2.53 kg/
m2, and 12 samples in the control group with an
average of 41.0+3.19 years and body mass index
of 32.2143.48 kg/m2 (Table 1). The results of
the independent t-test showed that there was no
significant difference in anthropometric indices
(weight, height, body mass index, girth) and the
age of the subjects between the two research
groups (p>0.05), and the samples were selected
homogeneously (Table 1).

Table 1) Specifications related to age and
anthropometry of subjects

MICT Control

Variabl t
ariable (MzSD) (M£SD) ¥
Age (years) 41.33x2.74 41.0£3.19 0.274 0.786
Height (cm) 158.08+7.09 159.084.23+ -0.420 0.679
Weight (kg) 81.33+10.17 81.84+12.22 -0/109 0.914
Body mass index
32.46+2.53  32.21+£3.48 0.197 0.846
(Kg/m2)
Waist girth (cm)  96.60+5.84 97.48+5.79 0372 0.713

The dependent t-test was used to examine the
intragroup changes of the investigated indicators
(Table 2), and the results of this test showed
that after the intervention period, there was
a significant decrease in the levels of asprosin
(p<0.001; t=4.989), leptin (p=0.002; t=3.992),
insulin (p<0.001; t=6.009) and body mass index
(p<0.001; t=6.660) in the training group compared
to the baseline values, but no significant difference
in fasting blood sugar levels (p=0.187; t=1.407)
was observed in the training group (p>0.05).
Analysis of covariance test was used in the inter-
group comparison of the analyzed indicators and

Table 2) The effect of interventions on changes in asprosin, leptin, fasting

blood sugar, insulin and body mass index of subjects

Pre-test =
Variable Group Post-test t P F p Eta score
(M£SD) (M£SD)
Asprosin MICT 0.29+0.05 0.16+0.09 4987  0.001> 8844 0.007 0296
(nanograms per milliliter) Control 0.22+0.08 0.28+0.09 -1.643  0.129 ' ’ '
Leptin MICT 12.5542.63 9.40+1.11 3.992 0.002 26762 0001 0560
(nanograms per milliliter) Control 11.89+2.20 12.13+1.62 -0.430  0.676 ' o0 '
Fasting blood sugar MICT 91.33+12.67 88.42+13.13 1.407 0.187 0501 0.487 0023
(mg/dL) Control 104.25+19.05 104.92+18.04 -0.184  0.858 ' ’ '
MICT 32.38+7.35 18.69+4.31 6.009  0.001>
Fasting insulin 49339 0.001> 0.701
(unit per liter) Control 29.05+8.38 33.03%5.57 -0.174  0.265
BMI MICT 32.46%2.53 31.58+2.79 6.660  0.001>
40298  0.001> 0.657
(Kg/m2) Control 32.21+3.48 32.28+3.41 -1.021  0.329
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the results of this test showed that the changes
of asprosin (p=0.007; F=8.844; n2=0.296), leptin
(p<0.001; F=26.762; n2=0.560), insulin (p<0.001;
F=49.339; 12=0.701) and body mass index
(p>0.001; F=40.298; 12=0.657) was significant in
the training group compared to the control group,
but there was no significant difference in fasting
blood sugar between the two training and control
groups (p=0.487; F=0.501; n2=0.023); (Table 2).

DISCUSSION

The present study was conducted to determine the
effect of moderate-intensity continuous training
on body mass index and serum levels of leptin,
asprosin, insulin, and blood sugar in sedentary
obese women. The results of the research showed
that after the intervention period of moderate-
intensity continuous training, there was a
significant decrease in the levels of asprosin (in
terms of ng/ml: -0.13 in the training group versus
+0.6 in the control group), leptin (in terms of ng/
ml milliliter: -3.15 in the training group versus
+0.24 in the control group), insulin (in units per
liter: -13.9 in the training group versus +3.98 in
the control group), body mass index (in units per
liter: -0.88 in the training group versus +0.07 in
the control group). However, the fasting blood
sugar changes were insignificant (in terms of mg/
dL: -2.91 in the training group versus +0.67 in the
control group).

Regarding the effect of training on serum asprosin,
the results of our research are in line with the
findings of Qalavand et al. [5]. However, contrary
to the findings of Qalavand et al., who reported a
decrease in fasting blood sugar in addition to the
reduction of asprosin, in this research, the changes
in fasting blood sugar level were not significant.
The possible cause of this inconsistency may be
due to the difference in the characteristics of the
subjects in the two studies because, in Qalavand’s
study, obese men with type 2 diabetes who have
increased blood sugar levels were examined. Also,
the findings of the present research are in line
with the results of Ceylan et al. [24]. Ceylan et al.
reported in another study that training reduces
serum asprosin and fasting insulin [26]. These
results are consistent with our findings regarding
the reduction of asprosin and fasting insulin.
Progression of adipose tissue dysfunction in
metabolically unhealthy obesity occurs without a
coordinated response. This dysfunction of adipose
tissue causes other obesity-related complications,
including insulin resistance, high blood pressure,
and atherosclerosis [19]. Training has been
reported to improve whole-body adipose tissue
insulin sensitivity when measured via stable
isotope lipid tracers (rate of apparent suppression
in response to hyperinsulinemia) [27]. It has
also been reported that weight loss, especially
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visceral fat reduction, has positive effects on
reducing insulin resistance. Reduction of insulin
resistance caused by training is associated
with angiogenesis and increased mitochondrial
respiration of adipose tissue [19, 27]. Training
increases mitochondrial volume and maintains
mitochondrial respiratory function in adipose
tissues; based on our knowledge, the effects of
training on mitochondrial fusion and the dynamics
of mitochondrial fission and autophagy in adipose
tissue have not yet been fully elucidated [19].
Nevertheless, it is said that training by increasing
angiogenesis and improving mitochondrial
function causes the creation of healthy fat tissue
[19]. Asprosin is an adipokine related to glucose
metabolism that exerts a glucogenic effect to
regulate glucose homeostasis through binding
to OLFR734, a G protein-coupled receptor in
hepatocytes [12]. On the other hand, bioinformatic
analysis shows that the FBN1 gene as a precursor
of asprosin is highly expressed in mesoangioblasts
derived from adult skeletal muscles, osteoblast-
like cells, and mesenchymal stem cells, which
indicates that the skeletal-muscular system may
play a role in the regulation of asprosin expression
[28]. Sports training reduces insulin resistance
by affecting fat tissue and creating healthy fat
[19]. The increased asprosin reduction due to the
increase in stored adipose tissue in adaptation
to training can be attributed to the reduction of
visceral fat, the creation of healthy fat, and also
the reduction of insulin resistance as a metabolic
adaptation due to training [28].

Another finding of this research was the reduction
of leptin after the intervention period. Makiel et al.
alsoreported decreased serum leptin consumption
in patients with metabolic syndrome after twelve
weeks of continuous training [21]. However, in a
review by Khalafi et al,, they stated that training
alone is not as effective as diet or training
combined with diet to reduce leptin in overweight
and obese people. Also, subgroup analyses show
that age, BMI, duration of intervention, type of
monitoring, study quality, and degree of energy
restriction are sources of heterogeneity [29].
Therefore, the reason for the difference in the
results between other researchers regarding the
effect of leptin can be justified to some extent.
In our research, although caloric restriction was
not done, training was able to reduce weight and
fasting insulin. Considering leptin’s relationship
with body composition and insulin resistance [7],
it can be justified to reduce leptin in adaptation
to continuous training. Training protocols that
lead to a decrease in fat mass decrease leptin
concentrations. Therefore, most researchers have
reported leptin concentrations after accounting for
fat loss [30]. Training-induced reduction in leptin
levels has been attributed to changes in energy
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balance, improved insulin sensitivity, changes in
lipid metabolism, and unknown factors [30]. The
results of our research showed that in addition to
the classical variables measured, leptin changes
are associated with the reduction of asprosin
as a new adipokine with different roles. On the
other hand, asprosin is a newer adipokine that,
unlike leptin, which has anti-appetite effects, this
adipokine increases appetite. Although these two
adipokines have different effects on appetite, the
levels of these two adipokines increase in obesity,
which indicates the lack of physiological efficiency
of these two adipokines in obesity conditions [19].
The present research was conducted on obese
women with a range of 35-45 years and suffering
from obesity degree 1. The results may be affected
by the age range (childhood, puberty, adolescence,
reproductive period, and menopause) or the type
of body composition (thin, normal, overweight,
and obese with different degrees). Therefore, the
results of this research cannot be generalized to
all ages and different body types. It is suggested
that in future research, similar research should be
conducted in larger groups, including gender, age
range, and different body composition. Also, in
the current research, only the effect of training on
the variables was measured; considering the role
of nutrition in obesity, the calories consumed by
the subjects were not measured, which was one
of the limitations of the present research. Also,
hormones related to body composition, such as
sex hormones and thyroid function, were not
measured, which was another limitation of this
research.

CONCLUSION

Ten weeks of moderate-intensity continuous
training decreases leptin and asprosin as two
adipokines increased with obesity, along with
improving body composition and decreasing
fasting insulin. These changes can be attributed
to weight loss and, thus, the adjustment of
adipokines.

Clinical & Practical Tips in POLICE MEDICINE:
Currently, partofthe population of police personnel
includes women. The families of military and
police personnel may also suffer from overweight
and obesity due to improper lifestyle and nutrition.
Considering that the complications caused by
obesity, in addition to creating a risk for women'’s
health, because of problems related to childbirth
and metabolic complications for children, it is
suggested that for the prevention of obesity and
its complications, the use of continuous training
to reduce the metabolic complications of obesity
should be included in their routine program.
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