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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.

Acknowledgments: This article is a part of the
first author’s PhD thesis. The authors thank all

those who participated in this research.
Conflict of interest: The authors stated that there
is no conflict of interest in the present study.
Authors’ Contribution: presenting the idea
and design of the study, Maryam Salehi, Fahimeh
Esfarjani; Data collection, Maryam Salehi,
Sattar Gorgani Firouzjaei, Fahimeh Esfarjani;
Data analysis, Maryam Salehi; All the authors
participated in the initial writing of the article
and its revision, and all accept the responsibility
for the accuracy and correctness of the contents of
the present article with the final approval of this
article.

Financial Sources: The present study did not
have any financial support. The


http://dx.doi.org/10.30505/12.1.19
http://jpmed.ir/article-1-1212-fa.html

[ Downloaded from jpmed.ir on 2025-12-05 ]

[ DOI: 10.30505/12.1.19]

ISSN: 2383-3483; Journal of Police Medicine. 2023;12(1):e18

le-lbu-ts bT (RO ag.lam » Ja.wg.a.o IRV Ls ungL&.’S uLu)A.: L 63 ).:|

Sl b5 53 (o 9 pewgywl) G55 jlwginga b by
PhD r(_;ﬁl?ja):fé Uslf)f )L';.MJ ‘PhD ‘Ujb‘).éwl 4 " 9’ ‘PhDCandidate*\(Ja'Lo ‘Qﬂ)ﬂ

bl el woleiel LS s esle 5 (i oyt 3K (dys (S35l 095
ol e sl S psle o8l oSt iSils (R iulell psle 05,5 "

e.\,gS.g

08> 18 5 damdl (g ppl (i o Zsb 5 3 0398 sl ) buwgie Wb b eyl wlipyed aie o3
g1 Jlede @l b, sl

SyieS @l o) YE b eladl Gl o) 595 ol b 53 1P Jlo )3 & 18l (pmideyd Guind ey, 9 Slge
23 B0 s JS g pad (slmog)S Jold 0)iIY 09,8 53 4y Gkl ez 4y 5 Liad Ol sedie wyzo 4
slno S8 09,5 (Gaizxd )93 Jgb )3 9 M plandl Ain 45 dud> ¥ g in Vo e 4 (g 4Slae (yed 0g)S
VY 5 el @MSlae g9, 5l 8 sl YF iagd 93 55 Guyn 5o slopsiio (bl sshie 4. 3inyS5 @8lyys )9
G slepssil 51 ool Julad g s jshiie 4.0 plandl Ll engo ay (658095 ped dundz ST I Guy eacls
s ool (pee/o) (glslime pxbass 5 SPSS 26 331055 b (g Lol s 3 agions b oslitol udlylsS Julowd 3 s

o 3 ©SsLS WY/EFEY/OF 5 Jlo FV/YYEY/VE Cusyi 4y gayed 09)5 53 s 0395 pasld 9 oo 0uSiles slaassly
S wMS o 0y93 I G 93 Riye yia y ‘o)fg,bS FY/VEF/FA 5 Jlo FIV/o2 W\ Culys dy S 09,5 53 g &0
YINE) i) (dihee 52 @530 o/NF) g sl (@ipe yio @S 5kS o/30Y) iy o393 (el 45 (s lsliae
I (Pe/e0) 2 oamline J S 09,5 ay o ()3 09,5 53 () 1 321 VE/VF) pidgundl 5 (sdslae 30 0,59l

(p>o/o0) i samlive FBS 53 (5 lsbime wglds

Ll i) 5 ouws el Jpded b hawgio wosis U (soglad wligyed oS wdS ylsie gl 4y 425 b (g pSdams
Sy Jledye gl ol Sdplio cansdy p Glude wlyl

i ot (559 el (Bl tlaejlgads

rallie sl *giuo odiutgd allie a4y sbiswl ogi

Salehi M, Esfarjani F, Gorgani Firoozjaei S.

VEo¥/ol/oV 1eblyys Gy 0331 (s (S580aed 09,5 t(uany Lyl
’ )J s $isls 05 o The Effect of Ten Weeks of Moderate Intensity

VFV/YNZ ks 35 ol el solpel oBtils s psle 5 i Continuous Training on Serum Levels of
VEXY/ANY 3Ll MVFFYPFR) (g Adipokines Related to Energy Homeostasis
1SSl ey (Asprosin and Leptin) in Obese Women.. ] Police
maryamsalehi.phd@gmail.com Med. 2023;12(1):e19.

Copyright © 2023, Journal of Police Medicine | This open access article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



http://dx.doi.org/10.30505/12.1.19
http://jpmed.ir/article-1-1212-fa.html

[ Downloaded from jpmed.ir on 2025-12-05 ]

[ DOI: 10.30505/12.1.19]

ISSN: 2383-3483; Journal of Police Medicine. 2023;12(1):e19

s Vlisam 1> (el o3 il Ly Sl
el oy sl 9 (55530 prid HSlae Lials Ly
3550 S 359I Jand )3 NS 4y 2o 45
4 45 el ue S gsl So g ol izen [A]
D950 (§aedinb (el geyer iy S leie
2y Suhan iy Bl I (glsejsy Job 53 pSomsl
S5 o Sl | Blaitl 5 SifisSslS il 5 39 5
wwl o)lSaiz S gusl ol cdlé gt dudw e wdl
5 LSil B slaJslu (o3l 30 1iile Lacsl L Lol
5 1y (PKA) A)L.uS gy ‘WB)#MT 4 S ol oa i
oS ool ) 55505 o JLis 4 5 w3S e JLs oS
51 PRA codled Lials Uy 130 ol copdsdl .30 o057
s 1] 335 o s Sae (532l AMP (i b
ol 03,58 y5 b 4 CAMP 4 aiuly PKA Sl
plad 53 sl pucdgilio eudaid 15 (55Sp0 (il g 39-d50
23U tyls Ble 4 0 e elal slo e wowe
—baze g ohsluh—ly i bwgi wac PKA
) LS e sladslw conmer 45 350 plis
D] 3550 bipe 039y 5 Ul ladzale (JLiysl
g5 5595 o ucdgilio Ly Lol cugyusl ok wo
Lo B sladsbw 3pSlac 5 gl 4 coglio (g
ol aile Sogilio ¥l g 8l il e g el
‘c‘_gjl JUEYI u..g_.wg),w.JT 0] sobise Gildl 93 g9
L SeifanSisl pgaysn S plaie o «SifsSolS 5y Slae
09l (ileys Claml 51 Sy wilgiise 45 el (g3Spe ,
el mold goizes [V 305 )13 (Slz glays
(ot (umd oo SBle 4S5 el ol Ll (Slee
390 gl 3 i) il g sl 4 cnglio
3 o=Samdl gl oy b g cwl Blz Ly b
4S5 el 0338390 g oo (gl S Sl

Gidlig glacudlhe )L g yre 5 Sye damio )lye Ly
£t s s L iy 51 DF] ol olad s S
4o 53 o eadiiniion ialdl pliae U (Sl b
U‘9—*—° 4_3) ULJ) 3 UT)HAAAJ coMw )| U_.wl.: ub.k} 9 o.\_.uT
3 Sl et (plbyw (539,00 9> g9 by (JLin
PREECROUN(EL |y FOWN UCL 53 095 NDWEE\ <R SR
S5l mdllie iy (i el sladely
oo adLal hls sl js el (Ble cayie gwls 5 Sg,
=) Gilo wliaped oy do =iy wlinped (e Ly
13 itzst JB 5Ll s ieals U o sieliial eliyyad
e>go lgige g VO] cowl oly ot puyal pi< L awlée
DV 8] 59y 8l 51 il Sedsiliossn)lS (Bylse Lials

ohles 5 Lo
dodis
S oz 12l Glen L sk Gilidl 4 Sl
I e il ] o 4y ilgioe 45 350
Wlse L a5 el lolesiz i (55lems S Sz D]
Crz S il sasie Sulsilite @IS 5 (g pe-( 8
G0k jl S Y ) el oo ¥ g9 wly 5 I
glodyie 5 il glocdle padiwe gloadyje
=B olail ) (g 900—42 EnlS 3 ile i uoyué
Gl glaeadho et hlow = ) =29
=iz @b dag Sl [V S e Joend dsele g
(o8l L js adlel 3158 e (it il glij ¥
A=l oL 55 Ty 955 Gare olaw 5 wles ud yhas
39551 5 338 y b (im0 53 sk Glz 0L Aede
o 335 (53950 5 )DLy Bl D] Wi 55
£ oz 9 ol YL £5 L pale SBlr 3)liS e
0s> )L 5 el il y bty (lole glasslew YL
o)) @Il slasely y ple Bl eenl bodye Y0
ke 3l (Lo ylaiali g 3o o 9 Sys b5
OBalS (a3 4 Joled GiealS U pizen 31l e
] el olya R0l @waso GialS g R g9,
3529 0L5 03 SHdl 5 (Bl g bl sy b3
B sl 5y sl oS s Simyd Jolge 43T 35
Mol yhas om0 53y Gz ol SIS il
il oy oy iag il lbyes dles 5l sasie glaglsyw
D s glaess gy 1l 9 dipw plby (o)
Golew S plste 4 Bl gad pasde Ly
Camaz 53 63l s (ol 42 Ly o e
(ol Dl 4 ymie 45 3500 slal w8l ps sl
d90 whdl 45 35de Selalio 5 Sl (S
Sdsilio g GBese- 8 slagslon aloz 5 Seaticunnn
9 Pz Gb il Gz gledslw slaes (il [F] agls
gl ory 5 Gz Sl @i (g3l ladsluw jolad
G st gl wese &) a2 gledslw 4
S cowl oad (58 [F] b Gilidl Gz cledslw
ols—e Lo g 4580yl Bl Ly LSl a s
S ol oad G35 0] el L) s (Sl L by
! Glpiad ecely Bl L bdpe op i (il
Bwgen 45 S diz0 (g0 3STpe )3 jy @9y JLiSlw
dit Syan i [l asiS oo it |y Sqolinsgen
Sy 53 9 3SS e it Iy Jie adgi 3y Slas g i 0395
s 3 GBS (oledlpte ol glogwly (s
JLss au s eewl (0b) glz 3§l Hsame gt s it
O b Gz el 2 sledelw ey g
S e JUss |y o 5 o3 Jate (LEP-R) ¢t oasipS
9 3350 ot ) o Saggyiely @l LEP-R 2jgs
2523k posmailSo Gopb I i 0395 il )3 age LIS
V] a8 oo Ll pug—oVlign 5 02 =Sl i 200

€202 ‘L ®nss| ‘ZL oA ANIOIAIN 301104 40 TvNdnor >


http://dx.doi.org/10.30505/12.1.19
http://jpmed.ir/article-1-1212-fa.html

[ Downloaded from jpmed.ir on 2025-12-05 ]

[ DOI: 10.30505/12.1.19]

0

B 41 o 0 qog| TP o) Hbep ) g o)

ISSN: 2383-3483; Journal of Police Medicine. 2023;12(1):e19

8lz 05 53 (et 5 g spel) (5531 Slogiosn b badse (slapaSsmsl omw Zskuw  buugio wad b (segla wliped aaie o3 il

b wgie wai Ly (g5len wlioyed g HIIT a5 s iles)s
L)'H*’S)*‘“’T b w ys gyhlse yials >0 (MICT)
Jlos 5 gLz wis L glaisgel s Ll pdswdl g oy
el )J)&A_“O sl= 0955 33 s ol g 3gs0
GplS 1 g wlinyed corde whidl d dzgi Ly [VF]
ooy el Jpas a0 1y (6585000 ol 0lsioe (rammg spee
3923 o=l L 313 il gl 39100 Ly (68510 5
9 o=l s— b Ohipg whdl el job dy 45 (i
i a8l a0y S yp gl o wg)wT

S ollail S asileyd J_gw).J 5l oy 0gde
slayls pizman 5 @)l glo it 5o Jelss olsj Jols
ollatl asileyd (LSS 8algls caitiwd olbatl (lysl
o=lnlis aisd GBle 5 A0 Uaylse 5 GBlz sles (S
3 =Sl Gials Baa L glatlslae wlidxs jl ealaiwl
Sl WS ecle d os i Jiko 'Q_AM.LJBJL\A Sg—up
2l Gy Bae Ly bl Gicmgdy (ol 3y cenl
5 =) Slz b bodie Sdalieginyls (o)lge b bodise
i pldl Jlsdue gle ol 5 (Gewg el

ey 9 Sl
“09-0ilutn @ind 2yb Ly S pol> ypxidand @i )
o 3l ead gLzl VFeY Jluw 55 68 09,5 Ly gsjlm
0asld) Vazys Bl Lo o YE bt b gle ol
S5 S L (gaporio s @3S obS VoD (o 035
A oLl sedas (g )Sdigad (b, 4o SyieS
s VOED i dials Jol b Gz as 393 asly b
= eSslS WO L Yo e3gamo 53 (BMI) (yay 0355 jaslis
pliie (in coled diilw 4eSaun (i dla (aye y e
ol lasslony il oridlai g abiS Jlw S5
9 HeE so)lidy 5 el (s slasslen (S
Laiagail «gaiiodi by oy (slampusiio (65 o3l 51 puy
MICT 09,5 Jolib oy8ilY 09,5 93 4y (33l wiygio 4y
= 3Bl ol )3 digel e A padll (J,S g
e 39 Ja0d sizme 5 [O] iy wlalllae ulul
Jlatizl 4 azgi Ly g b gl 183 10 09,5 o 55 diged
7155 85\ o9, Sy o 53 Lol (saeysVe (b5,
Ryan dizs j asiSy yol> Gabind 13 (ped Sy
ilgs L MICT (o pel o Vo Jolis g 390 [YO] ()0 g
dob 53 9 35— Jeedsd (595 09> 4iad 5> Al W gped
23 3555 Bl (g alSlae S 09,5 Gudindd 0y
Ay 4By O wae dn Laisgall (el 9, (sl
Sy dodioy B playd 10)s SO wud L 0SS
Oloyd oy #O-Yo i Ly adds WA of JLds a g
ddz olaby 53 5 4393 oglad wygio Ay dinden L8

S gls-ie d wlgie (ilo wlinyad I eslaiwl olnl
slge BBl pizen 9 (Sl pleyd 53 (Sleys 350,
eaalid sals b Al 3l aidls coenl (Blz Ly b
by 3 w8 ol wl 39 gy S a0 luids
S Gl Bl e bl 1l 5 gleasiS S ogdlly
ol Sl L bdie wlellhe (Jls gl L Y] 3ls s>
welie (B 4 Sdlsiid glad—wly G el
O S5 da ol s 43 (dae 13 5 1S e
w—lnlia DY V] asiS oo 55508 i eled 2ohw g
3342 sl SladB e Glotie 4 Gigg e s e,
1) ilsye sl bugi Uisac coxmes ol 55 cuodu
glosligy 5 iz Siglan slawglas § se—de
DS e il Giys 5 L slagwly ;o 45y (S
Uhisg a5 ilesls lid p ] elellas [V] 30l poudss
5 Sl pieals 5 6ty sl 638 ()L sl SO
o= L el Sl L g Sdsibie glaglen b
el 45 (b9 0581l sl slopunilSo jl Lo Sys L
ool sl oy 53 e el Gz bl Ghiwd
wh il gog—as 53 (¢ iy wliydnd oladl oluly 4]
0l camez 9y prg—a A (=g wlined Sl wb
s eyg
B89,87 o] 1 iy el 5l pogas 53
38l g B Ly (5900 Gt S 3 phlSen g
e o b o (HIIT) YU s Uy gl wliyes
45 1l (iyliS peie (sslem 9 9 Vst L3l s
V] 39-bise sy ersie) s5Lima LialS 4y 5 ke HIIT
asan ojlgy a5 wilenyS (i) S 35 o, an g Makiel
2 o o 53 solbise (il ecl (gl wlinyes
(ol 53 [M] 39-d e Sagilite @ydicun dy Mie l3p0
HIIT dcisn ecio 45 adlesyS (i3S oK g Ouerghi
Jleyi s glz ol 53 o i) 53 g)lslise wglss
oS an g Aktas «g,53 G—izd 43 [PY] asS el sl
33 o lise wglas HIIT daiian W aS ailes,S (iyliS
A8 el bl SeieS Gl i dm Yo g5 o)
Gl (633032 iS50 g sl 5503 By b 1YY
zge Iy Ll 1ol S i BMs , 4S
eyl oS gaT 93 sl izl 35 ibise Ll Li i3l
95 o=l Zobw 3925 ol Lo 1l Ladl 1y gliste
pie o3 glds 45 obe il (Bl 5 pSspl
ol Bl baulyds 53 oSsral 93 ol Sislsnnd bl
e d g sl 1 s bl )3l (ogas 53 1]
o=l 2 g elining 2l (oS el ol 390 i
Gind 2ol jogad ped )3 el ) idgame S sl
@lioyed dian 63519 45 ailesls lid B on g LigWs
eyl )3 golslbze (ol cezse sils gl
g9 by o Mo gl 5o Liil gt 358 9 oy
Oyl plitdiagnd )3 55 ohlSen g Ceylan [6] el 93


http://dx.doi.org/10.30505/12.1.19
http://jpmed.ir/article-1-1212-fa.html

[ Downloaded from jpmed.ir on 2025-12-05 ]

[ DOI: 10.30505/12.1.19]

ISSN: 2383-3483; Journal of Police Medicine. 2023;12(1):e19

51 esliiwl Ly g Lol Joalsi g dyjons s oalasiwl (uoilyylgS
A Ll Peo/old (5 lslise aww Ly 26 SPSS 1581 0,5

azsly

0—S3lee Ly ptilel 09,5 53 aigad W imgfy ol 5o
PY/ESEV/OV s 0395 Ladlis g Jw FVFVEY/YVE oo
0=Silee Ly S 09,5 )3 diged W 5 gyerio y 0 S5lS
FYVEV/EA s o593 pasls g Jlaw BVt i
0525l &=l () J3az) 195 w8y gpserio o @ SslS
slpazli 5o (gylslime wglad as sy lid Jasiume (I
O g (S 593 (s 035 at Ll (B (yj3) GRS
9 (p>°/°&) codlas 39—>9 (Gl 09)_§ 93 = L{bb.my).l'
() Joas) aings s Ll o Koo LaSisge)l

Lo dgail i g o 4 byye wlatin () Jyaz

B . Jdsss MICT "
(M+SD) (M+SD)
o/YAS  o/YVF  FVer¥/\A FV/WYiY/VE (Jlo) e
o/EYA  -o/FYo  NOR/oALF/YY \OA/oALY/eA ()S.Au-ljlm)) A8
/AN wo/Ved  AVAFRIW/YY  AV/YYH/\Y (£5555) uss

o/ NBF o/AY  WY/MEY/FA  YV/EREV/OY (Kg/m?) g sssi pasls

o/ VAV ofPYY  AV/EALO/VA  AF/SerO/AF  (esiile) po 555 buse

slopasld 29505y whonsl Gy

5 (¥ Jsaz) a ol diualy (5 G903l 31 (oanp D90
OidlS b lae 0593 3 e 45 8y (Lid (gl ol ol
Ot (E=F/3AR 1p<e/oo)) (g sl Zghauo 53 (lslize
0as L g (125700 < o/00)) (rdgudl (t=W/AQY p=c/ooY)
Ay iyl 09y 3 (LF/550 < o/00)) (i 0395
Zobw 53 glline wialdd g wdls 392 anly jslie
el 0955 43 (E=V/FeY sp=o/VAY) Lisl 9—b 43
el Sz 43 (5)lslise wlay Jyus 09,5 53 .aid edaliw
29,5 ot e )3 (P> o/o0) it ssnline Lavyusio 5|
e3liiwl (ulylsS Sl gl 31 sy 390 slopaslis
g el lyags 45 sls gLt sl ol i 5 4
F=YS/VEY P< o/o0)) puid M2=e/VAS F=A/AFF P=o/eccY)
g (M?=e/Yo\ F=Fa/¥¥A p<e/ool) ydg wil (1)2=0/OF0
3> (M2=o/50V F=fe/VAN P<o/on)) bin o395 Lasli
wiglas (g 390 ylaline 55 09, oy o gyl 09,5
U8 g e 09,5 93 o Ll g8 153 55 (s,lslisme
(Y Jga=z) {M?=o/o¥Y tF=o/00) p=o/FAY) cilai 39 >g

L oglad wliinyed )3l poed Saa Ly )bl asllhe
(i) o Zshw g (583 0355 (Al 4 hwgie wad
el Jlodpae gl oL 53 09 138 9 gl (g ppuel
L5110 0395 5| oy 45 3l it Lo s eyl .t
2 hlise phals dhwgio wad Ly oglas wlinyes

ohles 5 Lo
Olayd 3w0pd PO @il Ly 9335 3w 48i8s O jd gyl
aiss Y5 Uy Jol ain ¥ s MICT s olondl iy o8
S £y digdiny 8 plaps opd PO @l Ly i
A8 WA (ooglas gped gloj ptod L5 pguo did §
ol ol Ly hal g 55 pped wad 39
ool caley jetiio dy gyed 095 Job 53 s J,05 Mg
olard ool j Jedy sy atio 95 o 4Ly a 8Ll
IHonl wyso 3 g 3 el Lagisgel Bao L8
sy doy Sa 8 glpd 4 e B8 gliys s
A 03938 | enyi

(sd 93 53 p Y9 lapsite (=)l Hebiie 4
oo el YV 3 gyl e¥bTae £, 5l Jod el VF
pll bl g 4 (65095 oyl dudz )3T |
il 33T 31 Gy el VY il dlols e le o
391 Gded 2l iy oped SLe Sl 3 el el
e el VY LS5 gdaaadl dy cueglio 1 (bjy9 531 b
L Laingsil o [Vl cl oas i35 50 (ppe
o3l g g L isgail esbiunl 48 5 Jltzs 55l
9 dild (oly g gl g adly 45 yge o
A (S5l ariwad L a9y oaid osls 4SS Hlgs 4
1 eSS e 1 03y el L b a0 039 as L
oS y33 e ad diwlxe j e w4 48 09 ls S
5350318 35y 8 13 5 (6l 3o 3l esliiwl Ly ol
s 5l 055 G O plise 4o Laisgell s 5o
Asd g ad 4u8,S oli.&glnﬂ)l:l_m)g b owgi cowly cows
b s Lol o8 alefl ol ylS bawwgs Jli g
Human Asprosin(APS) ELISA ;I eslaiwl Ls puswg pml
o) b 9 e o @S9l o) cowlus Ly Kit
L Human Leptin(LEP) ELISA Kit ;l eslaswl Ly 35
Lo Bl gy a9 pidhes 5 @S9l o) ol
b ool L (g ,S6jlul Mybiosource glacaS
el picucmogay w8 oS jlesliiawl Ly g oVl o) 40
Lo g Sooiegid by, 4 Ll o 18 .ad (5,555l
ol )9S el gaeilomly w8id glacaS I oslitwl
A (Sl s s @S he O cuwlus L

09— dloy=e g (5185l Jo—ol 1(—8VS| wl bsVe
33 Sy yubls Gadisd js i caley Laisgejl wleMb
ozl 4igSzun 9 39 lidbgls ey 4y G 2y b
il 3929 Gz dlsl g i 2y by weSyd (gl
A (g Aoy G £9yd | o8 Lansgasl (olad
s sladsliy )3 =S ho e 4 iSma
435S Lagisgefl 5l paasi slagialel gxizes
25 @3 4taS bwsgi -l Gostind J>lye olad 2t
IR.ULREC.1401.118 15 Ly plgiol olS_dils Linghy
e sl g e

I P E S P W T S vy BN ES P £
o 5 dunly 3 Jiue 3 glagsail 5l g L

€202 ‘L @nss| ‘ZL oA ANIOIAIN 301104 40 TVNINOr

o


http://dx.doi.org/10.30505/12.1.19
http://jpmed.ir/article-1-1212-fa.html

[ Downloaded from jpmed.ir on 2025-12-05 ]

[ DOI: 10.30505/12.1.19]

6% A @ 0 goy)

ISSN: 2383-3483; Journal of Police Medicine. 2023;12(1):e19

8lz 05 53 (et 5 g spel) (5531 Slogiosn b badse (slapaSsmsl omw Zskuw  buugio wad b (segla wliped aaie o3 il

Lo 33g05] (4 0395 paslis 5 pdgwd] Ll (9o 38 (it «omg paol @l p VSl I (Y Jyao

098531

09831 Ll

Gl oped F t ¢
e p p (M=SD) (M+SD) 09 e
<o/o0) F/AAY o/\$to/o] o/Yato/old MICT . T
o/VAF ofoo¥ A/AFE RS
oIVAV/FEY o/ YAto/od o/ YYo/oA dyus (idisee 2 @593L)
ofooY W/A3Y A/ Fot)/\) W/OREY/SV MICT i
o/OFo <o/o0) YE/YEY o) -
Niata -o/FY WAWRV/SY W/AREY/Yo Jyus (b 5 05930)
o/\AY V/EeY VAR /FENY/EY MICT sl pes 4id
of/oYV o/FAY /o) ¢
o/ AOA -o/\AF VoF/AVEIA/CF VoF/YOE\A/00 Jyus (i s 3 oS o)
<o/00) $/00d VA/SAEE/YY YV/WALY/V0 MICT (s (yugecd
o/Ye\ <o/o0) £/ )
o/ VS0 -o/\YF WY/ 0/ Ya/e0tA/VA Jyus (3 52 2=lg)
<o/o0) #1550 YI/OALY/VA YY/ESEY/OV MICT s o393 Lasls
o/SOY <o/o0) Fo/YAA ) 2
o/ YA RYAY WY/YALY/E) WYY/ EA Jyus (Kg/m?

el (St puedid Gialidl g (S, L byl 5
§ASgiun (glaizmo (iiiyg ppad VY ] il iy
(ela e Lo 4 Ll L casS oo s o=z sleesl
9 8ld lisy 9 Gy Sghee —ged s (g
J—l jeb ay j3im oy w8l )3 (a5 s (53L3
g0 s 3¢9 ol Lo PA] el oa i (ax dwe
3Shoe 3912 9 (liSy LIl L (—bjyg wlinped 45
AT 950 el Gy wdl slal cezge (58 ge
el 3598 udgilito L baipe (puSganl S g e
saiieds 0aiyS Sy OLFR734 4 JLail §b 5l 45
SjsS ol 13 S S sladolw 53 G psisn Lo
b 5 IV 45 e sLnal 55515 Shgiagn kit g1y
0F 45 e glid Slepsdilan Jodxi 9 ajxs
53 3L e 4 uwg el Lty olg—ie 4y FBN1
ol ISl Ladzmle | Eiio slocwlisyilsse
rosiilyo (53t (sladsl 5 cohsiinl 4 (sla sl
07zl 9 Gz eS8l s 3 L -y wliapes YA
Ol el dy 4BlElEl Guwg el LalS Glsie
i wlioyed 40 (6,55l 53 |y oadopsd e wdl
9 pllw Gz sl pizen g Rl (2 Glals 4
685w glsmie d ol ay coglio (ials izes
IVA] 815 o eligyad jI il o Susilio
OhalS (o ol slaaidly I, Sy G
= oo g Makiel .55y 415150 6593 1 Gy oyt
33 sullme i als (gilg o eliuyed d s ojlgs o=
U")‘)j LS_AJSJLLO ‘c)..\.‘s_w a4 }J_u.a O‘.b)_o 3 R U_U.J
s Khalafi 5,5, §—di=5 35 35929 o=l Lo [M] asiles)s
ey o3l d (lesd d (g A4S alenyS lgie ol Sen
o (Bl g (e ey olem 4 s Lo (lde

PEEA R TV P ROINESN) JEVEITSOH [F YO
1) i) (S 09,5 53 o/ Jlie 55 (ppeli 09,5
+o/YE Jlie 53 (miped 09,5 55 ¥ i hee y 035536
22 WA i saly o) gl (S 09,5 5
0395 s L S 09,5 55 +¥/3A Jhliie ;3 (pel 09,5
Jliie 3 (pad 09,5 53 o/ AN i 1 A 2ly ) o
095 338 wlynds g b oamlitie (U508 0g)5 45 +o/0Y
Y/ il 1 635 e ) 3555 ylsisne Ll
(S 0955 53 +o/PY Jlie 53 iyl 09,5
228 oy grwg gl 1 i3l 51 ogas 5
el g [O] oS e 5 LigM5 slavasdly Ly Lo §udos
S ghllar 5 g slaaisly V5 1y 5529 ol Lo
b bl g 48 pielS g ppnl (ialS jy ogde
09> 33 o il o Gl ol 55 ailesS iyliS
oSas slgianl ol Jleis! el t3g 4 lslise i
Ok 93 55 Laissail Sk 45 wylas , bl 4 el
by a e @l glae oM Gl 5> gz -l
ailytalidl zohw 45 ASlaS 8 un 330 ¥ g5
2l U ol it sladidly oy yiman Ay geb 113
5 Ceylan el gwon [Y¥] o8 sn g Ceylan §—b=s
wligyed 45 ailesS G35 508 iz )3 ol
Ll rdssl 3 oy s sl LBl g (0
GialS pogas 13 Le slaaidly Ly s ol [VF] 3500
P wdy dan .yl Slezan il (udgwdl g ouuwg yuwol
&by go pllul Sdglie (SBla 5o pz el 3 Slee
Gz sl 3 Slas )3 JNd] ol 35-de pladl (Sinlan
O coglio dlox I Ble Ly bhodpe (o)l b cezgo
OBl DAl 398 (o 59, ulg il 9 Yo (35 LS (g
Ol 4 cowlis (b wlinyeld 45 ol ol
slaclyy gkl 45 a1y gan S oz el
C5Sy 35) Moo (s Sl Il GsTignl (sad
V] oo 39— (Grindo—ilymle 4 &y )3, ol
wos—a 4y g Lol 45 el oad (iS5 iz
A nglio GialS 4y el yLas! (o Gioals


http://dx.doi.org/10.30505/12.1.19
http://jpmed.ir/article-1-1212-fa.html

[ Downloaded from jpmed.ir on 2025-12-05 ]

[ DOI: 10.30505/12.1.19]

ISSN: 2383-3483; Journal of Police Medicine. 2023;12(1):e19

obrae (58 (Blr p ais sl d e Ly ad
Gtz slmcasgaoe | 45 4 s (S ejlul Laisgal
N S L hdie slapgeyge pizes 39 ydl>
=S 031l g 3y Slac 3 iz sLoggare 1ile

B9 G ol glocasgamo » s 5l 4 4 is

UadlS Cezgo bwgieo wad b oglad wliuyed didn o3
aibliytali3l S 9l 93 @l 4 gyl 9 i)
Ole—dl EdlS 9 8 Sy dgutn olien 4 SBlx L
5 039 LBl 4 pletise Iy wly s b 5o Ll

Al cawd Lo S0l Joasd dos §s

Bl Jlm s i mellaiil b 45 (63,8 g il S
ol dolods ollil osilogd iy oz I iy
OSen s ol g (olla iy 03lgls (izean col
4 Mt sl anias 9 505 Sew ecle 4 el
S b goylge 4l d dzgi Ly i (Bl g g 3Ll
9= wzge oL edw (sl s slel 4 ogde Bl
SHglie (Bylg—e pizen 5 glanli Ly by @S
950 Slgicdog bl pored s 135D 39S gl
Sesliil Blz (lye 5 HBlz 5l saSiony sl 45
Sl Sgilie (Bylge (ials johie 4y (gilga wlinpes
335 p8 Ll gy aalipy 5o

oSS Uy 5l b sl alie 1o laad g ,Sts
ol 3 45 LS e 31 IS s el gl gy
IS (56 ST IS (58 an Gl

Zyai alio oBaiungi dbwgony sl yoyles
dallhe JLB 55 =8l (iyled 4SS 45 s ileie
Syl 3y >g 4 bl

(o e vtsllae (b 5 ol Al 1 sicung’ o
S (o=l e wals (5y5lgeaz (SHlrpiwl Ao
AEYSRRYENES PRI ES O ST [ DNVE Dy E3 Ve Jli L £
9 adlie 4 sl (85 53 syl e tadlo pye
ool> alio (ld 1ol L o 5 3ings e of 650
ipdase ) of 2 2o clbe oo g By colgiue
ool iloslw L devmwgo s 51 yols adlio (o golio

Reference

1. Kulie T, Slattengren A, Redmer ], Counts H, Eg-
lash A, Schrager S. Obesity and women’s health:
an evidence-based review. ] Am Board Fam Med.
2011;24(1):75-85. https://doi.org/10.3122/jab-
fm.2011.01.100076

2. Davis ME, Blake C, Perrotta C, Cunningham C,
O’Donoghue G. Impact of training modes on fit-
ness and body composition in women with obesi-
ty: A systematic review and meta-analysis. Obesi-
ty. 2022;30(2):300-19. https://doi.org/10.1002/
oby.23305

OI)'SAJ& 9 u::JL»a

Ol et 3350 Sl 5 0y aSLI hyls S8l s
45 Lm3e LS 29,855 (gLl g ae
Ol g dsllhs s S weylai gg 5 alblae s o BMI
o=l Y] s SeSenl glie (65l cdguze
23 55 wlidiad o il 3 sl ele ly S0
G5 53 S Aozl (93945 LS |y iy s 3 poga
3929 o=l Lo s pladl (I wnsgame 4251 Lo
Ols—dl e 5 0y LIl cezge cowdlyl wmlin el
9 =% S5 Ly i B ag azgi Ly ag s Lials
o= pils platie IV el 4y cioglie (yrizen
25 oyl (539 wlinyed d o )85l 3 1y
0395 GilS Ay ymio 4 ibjpg el Lo dSSgn S
o=l aesie plalS |y i e Ble g dioe 2
oz phals awle g |y i) el gl 5]
wligyad jI a0 o) gl Gieals [Ve] lens GinliS
O ol 3y (g5l Jals pd st a (s
iSbil Joolse 5 Lasnd pundgilbio )3 jns ol
aS ol s Lo bz ol [Wo] ol oo oaly o
@y 036 S ojlal SullS slapiio y og¥c
S pls—ie 4 puwg el Gials Ly bl )s i
2503 ok 5l el wglite lagidl Ly apiz oSsnd
o) BW B 45 il (5582 oS 5T (g e
Giaall Cezge oSl ol 35 lgidl s el 3l oS
2 oglite Wl oS5l 93 ol 4z ST 350 L
oialidl Bl s gaSamal 93 ol Zshw Lel cayls L
95 o= Sglaand =S pas oximslid 45 bise
DAl el Bl buly b 5> (o Seusl
FO G el L s ol 9y 2l g
ol Sae 138 planil } amys o 3le 4 Yoo 5 Jlus YO
093 (929 oy (5355) (o aals 3l s ol
s Loy 52Y) (53 oSy g9 L (Sudly 5 55950
2=l oy bl (aliee wlzys Ly Bl 5 ojg a8l
CLGiN Sy 9 oiw dead dy e Jl Gz o
oainl wlidsi ;3 45 3o sy . wylato
el couiz ol »iS)5 (slmeg)S )3 pelidie §iiz
2 pigred 39— pladl wyldite 4 Sy g (S
S o3l il Lmmpasite oy (yped , 51 o 88 5 8l> §dis

3. Mohammadi F, Ghalavand A, Delaramnasab M.
Effect of circuit resistance training and L-Carni-
tine supplementation on body composition and
liver function in men with non-Alcoholic fat-
ty liver disease. Jundishapur ] Chronic Dis Care.
2019;8(4):e90213. https://repository.brief-
lands.com/items/29e4f47b-1dc2-487a-b49c-
0116603249fb/full

4. Johnston EK, Abbott RD. Adipose tissue paracrine-,
Autocrine-, and matrix-dependent signaling during
the development and progression of obesity.

=

€202 ‘L @nss| ‘ZL oA ANIOIAIN 301104 40 TVNINOr


http://dx.doi.org/10.30505/12.1.19
http://jpmed.ir/article-1-1212-fa.html

[ Downloaded from jpmed.ir on 2025-12-05 ]

[ DOI: 10.30505/12.1.19]

=

6% A @ 0 goy)

ISSN: 2383-3483; Journal of Police Medicine. 2023;12(1):e19

8lz 05 53 (et 5 g spel) (5531 Slogiosn b badse (slapaSsmsl omw Zskuw  buugio wad b (segla wliped aaie o3 il

10.

11.

12.

13.

14.

15.

Cells. 2023;12(3):407. https://doi.org/10.3390/
cells12030407

Ghalavand A, Mohammadpour M, RahmaniGhobadi
M, Motamedi P, Hovsepian A. Changes in the serum
levels of metabotropic biomarkers (asprosin and
BDNF) in adapting to intermittent aerobic training.
[lam. 202:31. http://sjimu.medilam.ac.ir/article-1-
7675-en.html

Gruber T, Pan C, Contreras RE, Wiedemann T, Mor-
gan DA, Skowronski AA, et al. Obesity-associated
hyperleptinemia alters the gliovascular interface
of the hypothalamus to promote hypertension.
Cell Metab. 2021;33(6):1155-70. e10. https://doi.
org/10.1016/j.cmet.2021.04.007

Obradovic M, Sudar-Milovanovic E, Soskic S, Es-
sack M, Arya S, Stewart AJ, et al. Leptin and obesi-
ty: role and clinical implication. Front Endocrinol.
2021;12:585887.  https://doi.org/10.1161/CIR-
CRESAHA.107.156596

Pretz D, Le Foll C, Rizwan MZ, Lutz TA, Tups A. Hy-
perleptinemia as a contributing factor for the im-
pairment of glucose intolerance in obesity. FASEB.
2021;35(2):e21216. https://doi.org/10.1096/
fj.202001147r

Farrag M, Ait Eldjoudi D, Gonzalez-Rodriguez M,
Cordero-Barreal A, Ruiz-Fernandez C, Capuozzo M,
et al. Asprosin in health and disease, a new glucose
sensor with central and peripheral metabolic ef-
fects. Front Endocrinol. 2023;13:1101091. https://
doi.org/10.3389/fend0.2022.1101091

Mirr M, Braszak-Cymerman A, Ludziejewska A,
Kregielska-Narozna M, Bogdanski P, Bryl W et al.
Serum Asprosin Correlates with Indirect Insulin
Resis Indices Biomed. 2023;11(6):1568. https://
doi.org/10.3390/biomedicines11061568

London E, Nesterova M, Sinaii N, Szarek E, Chan-
turiya T, Mastroyannis SA, et al. Differentially reg-
ulated protein kinase A (PKA) activity in adipose
tissue and liver is associated with resistance to
diet-induced obesity and glucose intolerance in
mice that lack PKA regulatory subunit type Ila. En-
docrinology. 2014;155(9):3397-408. https://doi.
org/10.1210/en.2014-1122

Duerrschmid C, He Y, Wang C, Li C, Bournat JC,
Romere C, et al. Asprosin is a centrally acting orex-
igenic hormone. Nature Med. 2017;23(12):1444-
53. https://doi.org/10.1038%2Fnm.4432

Ozcan S, Ulker N, Bulmus O, Yardimci A, Ozcan M,
Canpolat S. The modulatory effects of irisin on
asprosin, leptin, glucose levels and lipid profile
in healthy and obese male and female rats. Arch
Physiol Biochem. 2022;128(3):724-31. https://
doi.org/10.1080/13813455.2020.1722706

Bergmann NC, Davies MJ, Lingvay I, Knop FK. Sema-
glutide for the treatment of overweight and obesity:
A review. Diabetes Obes Metabol. 2023;25(1):18-
35. https://doi.org/10.1111/dom.14863

Oppert J-M, Ciangura C, Bellicha A. Physical activi-
ty and exercise for weight loss and maintenance in
people living with obesity. Rev Endocr Metab Dis-

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

ord. 2023:1-13. https://doi.org/1Q.1097/s11154;
023-09805-5

O’Donoghue G, Blake C, Cunningham C, Lennon O,
Perrotta C. What exercise prescription is optimal
to improve body composition and cardiorespira-
tory fitness in adults living with obesity? A net-
work meta-analysis. Obes Rev. 2021;22(2):e13137.
https://doi.org/10.1111/0br.13137

Baker A, Sirois-Leclerc H, Tulloch H. The impact of
long-term physical activity interventions for over-
weight/obese postmenopausal women on adipos-
ity indicators, physical capacity, and mental health
outcomes: a systematic review. ] Obes. 2016;2016.
https://doi.org/10.1155/2016/6169890

LondonE, Stratakis CA. The regulation of PKA signal-
ing in obesity and in the maintenance of metabolic
health. Pharmacol Ther. 2022;237:108113. https://
doi.org/10.1016/j.pharmthera.2022.108113

Meister BM, Hong S-G, Shin ], Rath M, Sayoc ],
Park J-Y. Healthy versus unhealthy adipose tissue
expansion: the role of exercise. ] Obes Metab Syn-
drome. 2022;31(1):37. https://doi.org/10.7570/
jomes21096

Pourvaghar M], Noori Mofrad SR, Khalafi M. The ef-
fect of high-intensity interval training on circulating
leptin levels in individuals with and without chron-
ic diseases: a systematic review and meta-analysis.
] Sport Biosci. 2023;15(1):47-63. http://dx.doi.
org/10.22059/)JSB.2023.354347.1570

Makiel K, Suder A, Targosz A, Maciejczyk M,
Koziot-Kozakowska A, Haim A. Impact of two types
of exercise interventions on leptin and omentin
concentrations and indicators of lipid and carbo-
hydrate metabolism in males with metabolic syn-
drome. ] Clin Med. 2023;12(8):2822. https://doi.
org/10.3390/jcm12082822

Ouerghi N, Fradj MKB, Duclos M, Bouassida A, Feki
M, Weiss K, et al. Effects of high-intensity interval
training on selected adipokines and cardiometabol-
ic risk markers in normal-weight and overweight/
obese young males—A pre-post test trial. Biology.
2022;11(6):853. https://doi.org/10.3390%2Fbi-
ology11060853

Aktas H, Uzun Y, Kutlu O, Penge H, Ozgelik E CilE, et
al. The effects of high intensity-interval training on
vaspin, adiponectin and leptin levels in women with
polycystic ovary syndrome. Archives of physiology
and biochemistry. 2022;128(1):37-42. https://doi.
org/10.1080/13813455.2019.1662450

Ceylan Hi, Oztiirk ME, Oztiirk D, Silva AF, Albayrak
M, Saygin 0, et al. Acute effect of moderate and
high-intensity interval exercises on asprosin and
BDNF levels in inactive normal weight and obese
individuals. Sci Report. 2023;13(1):7040. https://
www.nature.com/articles/s41598-023-34278-6

Ryan BJ, Schleh MW, Ahn C, Ludzki AC, Gillen ]B,
Varshney P, et al. Moderate-intensity exercise and
high-intensity interval training affect insulin sen-
sitivity similarly in obese adults. J Clin Endocri-
nol Metab. 2020;105(8):e2941-e59. https://doi.
org/10.1210/clinem/dgaa345


http://dx.doi.org/10.30505/12.1.19
http://jpmed.ir/article-1-1212-fa.html

[ Downloaded from jpmed.ir on 2025-12-05 ]

[ DOI: 10.30505/12.1.19]

ISSN: 2383-3483; Journal of Police Medicine. 2023;12(1):e19

26.

27.

28.

29.

30.

Ceylan Hi, Saygin 0, Ozel Tiirkgii U. Assessment of
acute aerobic exercise in the morning versus eve-
ning on asprosin, spexin, lipocalin-2, and insulin
level in overweight/obese versus normal weight
adult men. Chronobiol Int. 2020;37(8):1252-68.
https://doi.org/10.1080/07420528.2020.179248
2

Engin B, Willis SA, Malaikah S, Sargeant JA, Yates T,
Gray L], et al. The effect of exercise training on adi-
pose tissue insulin sensitivity: A systematic review
and meta-analysis. Obes Rev. 2022;23(7):e13445.
https://doi.org/10.1111/0br.13445

Liu L, Liu Y, Huang M, Zhang M, Zhu C, Chen X, et al.
The effects of asprosin on exercise-intervention in
metabolic diseases. Front physiol. 2022;13:907358.
https://doi.org/10.3389%2Ffphys.2022.907358

Khalafi M, Symonds M. Impact of exercise training
plus caloric restriction on cardiometabolic health
in menopausal women who are overweight or
obese: A meta-analysis. Sci Sport. 2023;38(2):116-
26. https://doi.org/10.1016/j.scispo0.2022.01.007

Kraemer RR, Chu H, Castracane VD. Leptin and ex-
ercise. Exp Biol Med. 2002;227(9):701-8. https://
doi.org/10.1177/153537020222700903

OI)KAJ& 9 U::JLG

=

€202 ‘L @nss| ‘ZL oA ANIOIAIN 301104 40 TVNINOr


http://dx.doi.org/10.30505/12.1.19
http://jpmed.ir/article-1-1212-fa.html
http://www.tcpdf.org

