Original Article

Investigating endurance training with ergometer bicycle in
changes the plasma levels of chemerin on overweight
women
Ahmad Reza Askari Ashtiani 1 *, Rezvane Galdavi 2, Mehri Jafari3
1
Assistant Professor of Physical Therapy, Health Promotion Research Center of Zahedan Medical Sciences University, Zahedan, Iran. 2 Ph.D
Student in Exercise Physiology, Department of Sport Sciences, University of Birjand, Birjand, Iran. 3 Master of Science in Exercise Physiology,
Department of Physical Education and Sport Sciences, University of Sistan and Baluchestan, Zahedan, Iran.

Abstract
Background and Purpose: Adipokine chemerin is a pre-inflammation associated with obesity and metabolic syndrome. The present study
aimed to investigate the changes in the plasma levels of chemerin of women with overweight and obese during a period of training on a cycleergometer. Materials and Methods: This study was quasi-experimental type and was performed on 22 overweight and obese women
(BMI>25Kg/m2) who were within the age range of 30-45 in Zahedan. Subjects were selected targeted and using permuted block
randomization was divided into two groups of subjects including training groups and control groups. The training protocol that was performed
lasted for 8 weeks (3 sessions per week) by cycling on a cycle-ergometer (60-75% heart rate reserve) with a duration of 16 to 30 minutes.
Blood samples were collected in two stages before and after the same conditions to measure plasma levels of chemerin. To analyze the results,
t-test, ANOVA, covariance, and Kruskal-Wallis analysis were used at a significant level of α <0.05. Results: Intra-group comparisons showed
that 8 weeks of aerobic exercise with ergometer bicycle in addition to a significant reduction of obesity-related factors significantly reduced
plasma levels of chemerin in training groups (p=0.002). A significant difference between the changes in plasma levels of chemerin of the
studied groups was observed during the inter-group comparison. Conclusion: To reduce the pre-inflammatory factor of chemerin and obesityrelated factors in overweight and obese women, training on the cycle-ergometer has been considered as a preventive approach.
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INTRODUCTION
Obesity and overweight are now a major concern worldwide
[1]
because obesity is reported to be the cause of diseases such
as type 2 diabetes, coronary artery disease, cardiovascular
disease [2], and different cancers [3]. Therefore, the
development of prevention programs and fighting obesity is
of particular importance. Researchers link obesity with
lifestyle variables such as physical activity patterns [4] and
factors such as disturbed nutritional behaviors, stress, etc. [5].
Today, adipose tissue, as an active endocrine system, by
producing fatty acids and secreting several types of proteins
regulates hormones of absorbing and consuming energy.
Some of the hormones secreted from adipose tissue, which
play an important role in the process of inflammation and
cardiovascular disease, are called adipokine [6]. In obese
people, the production of most adipokines that contribute to
the balance and regulation of energy, immunity, metabolism
and fatty homeostasis and angiogenesis [7] has increased or
impaired, and all of the above factors increase the risk of
cardiovascular disease [7] and disorders such as type 2
diabetes, inflammation, and metabolic syndrome [8].
Chemerin is an adipokine that is initially secreted as an
immature and inactive peptide with 163 amino acids and a
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molecular weight of 18 KiloDalton (kDa) from white and
liver adipose tissue in the form of proxamethrin. Then it turns
into mature and active chemerin with 143 amino acids and a
molecular weight of 16 kDa by extracellular serine protease
enzyme and is found in plasma and serum [9]. Chemerin has
localized effects on adipogenesis and potentially profound
effects on metabolism and inflammation [10]. Due to its role in
fat synthesis, energy metabolism, inflammation, and the
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invocation of immune cells to the site of injury and
inflammation have been of great importance [11]. Production
of chemerin is associated with the volume of adipose tissue,
so that the higher the adipose tissue, the, and this higher
chemerin secretion at lipogenesis level is associated with
insulin resistance [12]. Based on the results of recent studies,
the serum level of chemerin in patients with obesity and type
2 diabetes increases. In addition, the amount of chemerin has
a positive correlation with BMI, waist circumference, blood
pressure, triglyceride, LDL-C, and a negative correlation with
HDL-C and adiponectin [13]. As physical inactivity is an
important factor in the incidence of obesity [14], one of the
methods treatments of obesity has heavily focused on sports
activities [15]. This is because exercise affects the amount of
adipose tissue that affects adipocytic secretions [16] and also,
reducing fat percent decreases levels of inflammation [17].
Given the importance and potential role of sports exercises in
reducing weight and complications of overweight, improving
cardiovascular [18] and oxidative stress reduction [19] are used
today to improve the physical condition of obese and diabetic
patients, instead of using chemical drugs- regular exercise,
including endurance exercises.
Nowadays, exercise on a cycle-ergometer is considered as a
new exercise among the people of the community. However,
the effect of this new exercise on the concentration of
adipokine chemerin and the relationship between this type of
exercise and the mechanism of this hormone is not clear due
to a lack of research history. Several studies have been
conducted on the effects of various types of sports activities
on chemerin levels and the results have not been consistent
due to differences in the type of subjects, intensity, type, and
volume of exercise. Zolfaghari et al. [20] and Askari et al. [21]
reported no significant changes in chemerin levels of their
subjects, but Jafari et al. [22] and Sadeghipour et al. [23]
reported a significant decrease in chemerin levels in their
studies. Therefore, considering the contradictions in the
results of the effect of exercise on chemerin levels and the gap
of studies in the effect of training on cycle-ergometer on the
plasma levels of chemerin, conducting this study seems
necessary.

METHODS
The present study is a randomized clinical trial (RCT)
(laboratory) using pre-test and post-test stages along with
experimental and control groups. At first, with the call of
research at the level of the offices of Zahedan, overweight and
obese women volunteer to participate were selected in a
targeted way. At a briefing session, some explanations were
given on the objectives of the plan and how it was going to
be performed, then the questions and ambiguities were
answered, and the subjects completed the consent form with
full knowledge and completed the questionnaire containing
personal information, medical-health, physical activity, etc.
The inclusion criteria for entering the research were women
aged 30-45 years, having a general physical and mental health
level BMI>25 (Kg/m2), lack of participation in regular
exercise activities during the past 6 months, lack of

cardiovascular disease, diabetes, hormonal disorders, kidney
and liver diseases, surgery, tobacco use and any therapeutic
intervention affecting laboratory results. Exclusion criteria
included not following the diet, participation in other sports
activities, illness during exercise, pregnancy, and irregular
attendance of subjects in one of the groups tested. To assess
physical and mental health, the participants were examined
by the physician and accepted in case of proven health.
Subjects were selected targeted and using permuted block
randomization were divided into two groups of 11 subjects
including training group 1 (endurance exercise with cycleergometer) and group2 (control group). Then, the individual
and physical characteristics of the subjects including age,
height in cm (without shoes, legs stuck together, and the
buttocks, shoulders, and back in contact with Height gauge),
weight in kilograms (light clothes without shoes), BMI by
dividing body weight in kilograms by squared height in
meters, waist circumference in the tibia, hip circumference in
the most prominent part of the pelvis by the strip meter, WHR
from splitting waist circumference to hip and body fat
percentage by measuring subcutaneous fat using a calipers
model (SAEHAN Made in Korea) at three points, triceps,
above the pelvis and the thigh on the right side of the body
were measured and for calculating body fat percentage were
given to Jackson and Pollack formula [24].
All measurements were done one stage before the beginning
of the exercise (24 hours before), and the next step after the
end of the training (the day after the last training session) in
the morning and the same conditions. To assess the changes
in plasma levels of chemerin, blood samples were taken in the
pre-test (24 hours before the beginning of the first session)
and post-test (48 hours after the last training session to
prevent the effect of acute inflammation induced by exercise)
in the same conditions after 12 hours of fasting [25]. To prevent
the effects of night-daytime oscillations on plasma levels of
Chemerin, sampling was performed at a specific time of day
(7 to 8 in the morning) at different stages [26]. Blood samples
were centrifuged for 5 minutes at a speed of 3000 RPM and
stored frozen at -20°C for plasma separation. Eastbiopharm
human kit made by a Chinese-American company was used
for biochemical analysis and measurement of the plasma
levels of chemerin with a sensitivity of 4.99 ng/L. Two weeks
before the start of the training, all subjects were asked to take
no medication during the study period and refrain from
participating in other training programs, and observe the
usual diet during the study period. The protocol was run for 8
weeks and 3 sessions per week. The training program
included 10 minutes of warm-up running at low intensity and
tensile strength at the beginning of the session, followed by a
specific training protocol and the end of each training session,
cooling to 10 minutes by soft running and stretching
movements. Specific exercise protocols included cycling on
a cycle-ergometer (Sport Cross-Life Care model) with a
reserved heart rate of 60 to 75% [27]. The Pulse Oximeter
A310 fingerprint speedometer made in Germany was used to
control the intensity of heart rate during exercise. The
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intensity of exercise was calculated based on the reserved
heart rate through the Kornen formula [28].

to perform statistical calculations and the statistical
significance level was considered 0.05.

Heart rate during exercise= (maximum heart rate - resting
heart rate) ˟ intended heart rate (60% to 75%) + Rest heart
rate

FINDINGS

The maximum heart rate was calculated from the formula
(220-age). The duration of the main training at the start of the
course was 16 minutes, which gradually increased to 30
minutes by the end of the training period. In each week of the
training, based on the principle of overload, the intensity and
duration of the training (2 minutes per week and 5% every
two weeks) increased [27].

Statistical method
Descriptive statistics were used to categorize raw data, to
determine the mean and standard deviations, and to determine
the normality of the data related to the subjects of the research
groups. Shapiro-Wilk test was used. To study the intra-group
differences, a paired t-test was used, and for inter-group
comparison, one-way analysis of variance (ANOVA),
covariance, Kruskal-Wallis, and if significant, Tukey's post
hoc test was used to determine differences. SPSS 16 was used

The mean and standard deviation of subjects' characteristics
in the pretest phase are presented in Table 1. One-way
ANOVA showed that there was no significant difference in
the basic levels of personal data (P<0.05), but the mean of
chemerin before the intervention was significantly different
between the groups (P = 0.025).
Table 1: Descriptive Indices of Individual
Characteristics in the Two Study Groups
Group

(1)

(2)

Variable

M±SD

M±SD

Age(Year)

34.90±5.97

36.00±6.24

Height(centimeter)

160.83±3.60

160.27±4.73

Weight(Kilograms)

83.49±10.88

77.25±7.89

BMI (Kg / m2)

31.71±5.08

30.70±3.79

Table 2: The mean and standard deviation (±) of the variables of the research according to dependent
t-test, one-way analysis of variance, covariance, and Kruskal-Wallis
Variable

Groups

Pre-test

Post-test

Intra-group P

Weight

(1)

81.22±12.76

76.90±11.57

*0.001

(Kilograms)

(2)

77.25±7.89

76/79±8.22

0.332

(1)

41.59±3.89

37.37±3.72

*0.001

(2)

39.61±3.34

39.12±3.37

0.066

(1)

31.46±5.08

29.81±4.67

*0.001

(2)

30.20±2.58

30.01±2.70

0.319

(1)

0.78±0.05

0.77±0.05

0.111

Body fat percentage
BMI
2

( Kg/m )
WHR

(2)

0.81±0.08

0.80±0.08

0.242

chemerin

(1)

330.36±54.20

293.86±48.47

*0.001

(ng/L)

(2)

341.43±61.81

341.71±57.55

0.870

Values are shown as mean ± standard deviation * Significant statistical significance (P <0.05) $ Covariance test
Test

¥ 0.997
¥ 0.679
¥ 0.910
# 0.486

$>0.001

*

# Kruskal Wallis

¥ One-way analysis of variance

Table 2 shows that intra-group changes using paired t-test
significantly reduced in three groups (1), in obesity-related
factors such as weight, body fat percentage, and BMI. Plasma
levels of chemerin decreased in the group (1), which were
statistically significant. (P<0.05). In group 2, weight, fat
mass, BMI, and chemerin plasma levels did not show
significant differences (P>0.05). Based on the covariance
test, there was a significant difference between the changes in
the Chemerin plasma levels in the studied groups (p<0.05).
However, the results of ANOVA showed no significant
differences between the changes from pre to post-test of other
anthropometric variables in the studied groups (P>0.05).

52

Inter-group P

DISCUSSION AND CONCLUSION
Because of the lack of a research background on the effect of
training on cycle-ergometer on plasma levels of chemerin, in
the present discussion, we have used studies related to the
subject in some way. Also, in this study, the effect of
endurance training on cycle-ergometer on plasma levels of
chemerin on overweight and obese women was examined
from two different perspectives. With this explanation, of the
most important findings of the present study, we can refer to
the significant reduction of plasma levels of Chemerin in the
group (1) following 8 weeks of training on cycle-ergometer
with 60% to 75% reserved heart rate. Other significant results
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were a significant reduction in weight, fat percentage, and
BMI in the group (1) at the end of the period compared to the
base values. However, WHR values did not change
significantly in any of the groups compared to baseline
values. Adipose tissue plays an important role in the
development of metabolic problems associated with obesity
with the production of inflammatory factors [29]. As stated,
obesity is one of the factors leading to a rise in chemerin
levels in humans, and a decrease in the weight is due to lower
levels of serum levels of chemerin [30]. Although the
correlation of chemerin with fat accumulation is not known
well, the results of the studies show that chemerin
concentration is associated with a high-fat percentage, WHR
[31]
, BMI, and waist circumference [13]. Shin et al. examined
the relationship between the levels of chemerin and body
composition in 173 women, and found it in correlation with
BMI, lipid percentage, WHR, visceral fat, fasting insulin,
total cholesterol, and triglyceride, so introduced chemerin as
an indicator associated with visceral obesity in cardiovascular
disease [32]. Other studies also show that active lifestyle [33],
weight loss due to caloric restriction, obstructive surgery [10],
and regular exercise [34] leads to a reduction of serum
chemerin. These researchers also attributed a significant
decrease in chemerin levels in overweight and obese subjects
to lower body fat levels and weight loss following exercise.
By exercising, skeletal muscle capacity increases for using
fats, which can play an important role in controlling the
weight of obese and overweight people and reducing
cardiovascular risk factors. It can be justified that a
significant proportion of the fatty acids required in the
muscles in operation is provided by increasing the lipid
triglyceride lipolysis of the adipose tissue 3 to 4 times. Sports
activity doubles the amount of blood flow to the adipose
tissue and increases the amount of blood to the active muscle
of the body. This reduces body fat and improves body
composition by eliminating the balance between intake and
consumption of energy and creating a negative calorie
balance that itself may lead to a decrease in chemerin of
plasma after exercise [35].
Another possible mechanism for decreasing chemerin can be
the increase in caloric expenditure after training and its effect
on reducing the pathway of adipogenesis. Since with an
increase in lipogenesis, chemerin values decrease, and this
decrease reflects the reduction in the rate of adipogenicity,
which is an important indicator for diabetic and
cardiovascular patients. Various studies have suggested the
origin of chemerin to be adipose tissue, which can affect
atherosclerosis development as paracrine and may result in
the call of macrophages and inflammatory responses in
atherosclerotic plaques [36]. Saremi et al. (2010) have
considered a significant reduction in plasma levels of
chemerin following endurance training related to weight loss,
especially visceral fat in obese individuals. They believe that
changes in visceral fat after exercise may have an important
role in regulating the secretion of macrophages into fat tissue
and inflammatory markers such as chemerin [18]. On the other

hand, the results of this study conflict with the research by
Ghanbarzadeh et al. [27], Asgari et al. [34], and Moradi et al. [37].
In the research by Ganbarzadeh et al., which was performed
on elderly women (HRmax intensity of 61-88% in the period
of 30 to 16 minutes), despite a significant decrease in weight
and BMI, there was no significant change in the plasma levels
of chemerin, fat percentage and WHR of the subjects [29]. The
reason for the difference in the results of the research
mentioned in this study can be at the level of fitness, age, the
health status of the subjects, and other factors. As in the study
by Ghanbarzadeh et al. the age range of subjects was 55-70,
while the age range of the subjects in this study was 30-45.
Likely, the differences in age and physiological conditions of
the subjects in the mentioned studies have had a different
effect on the secretion and metabolic systems of these
subjects. It seems that the response of the chemerin hormone
to exercise is different subjects is different due to age. In the
study by Asgari et al. [34], the subjects were young girls with
an average age of 20 years. The reasons for the inconsistency
of the results with this study can be the factorial difference
between the subjects' age and differences in the practice
protocol. In the study by Moradi et al. [37], which was
performed on inactive elderly men, there was no significant
change in factors such as weight, fat percentage, BMI, and
consequently in the plasma levels of chemerin. According to
the results of various studies, which have linked the reduction
of chemerin to reduction of fat mass, and as Alfadda et al.
showed a positive correlation between the serum levels of
chemerin in adult women and men with different degrees of
obesity with BMI [38], lack of changes in serum levels of
chemerin in the subjects of the study by Moradi et al. can be
attributed to weight and fat mass remained constant. Among
the limitations of the present study, we can mention the low
volume of samples, stressors, endocrine discharges, the
genetic characteristics of the subjects, and the inability to
control the diet of the subjects accurately by the researchers.

CONCLUSION
It seems that doing eight weeks of endurance training on
cycle-ergometer can be considered as a new and effective
method for decreasing plasma levels of chemerin and
improving the body composition in obese and overweight
women. To reach the definitive result, given the lack of study
in this area, it is suggested that the effect of this exercise
should be examined in other humans and obese and
overweight men.

ACKNOWLEDGMENT
The present study was the result of a research project
approved by the Health Promotion Research Center of
Zahedan University of Medical Sciences with a clinical
practice record number IRCT2016020826443N1, which was
co-sponsored by the deputy of research in Zahedan
University of Medical Sciences. We would like to express our
appreciation and gratitude to this center and the vice president
of research at the university. Moreover, we sincerely

Archives of Pharmacy Practice ¦ Volume 12 ¦ Issue 1 ¦ January-March 2021 1

53

Askari Ashtiani et al.: Investigating Endurance Training with Ergometer Bicycle in Changes the Plasma Levels of Chemerin on Overweight Women

appreciate the assistance and cooperation of the subjects and
all those who helped us in the implementation of this research
project.

20.

21.

REFERENCES
1.

2.

3.
4.

5.
6.

7.
8.
9.

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

54

Oqden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal
KM. Prevalence of overweight and obesity in the United States, 19992004. JAMA 2006;295(13):1549-55.
Marinou K, Tousoulis D, Antonopoulos AS, Stefanadi E, Stefanadis C.
Obesity and cardiovascular disease: from pathophysiology to risk
stratification. Int J Cardiol 2010; 138(1): 3-8.
Rose DP, Vona-Davis L. Interaction between menopausal status and
obesity in affecting breast cancer risk. Maturitas 2010; 66(1): 33-8.
Singh GK, Kogan MD, Van Dyck PC, Siahpush M. Racial/ethnic,
socioeconomic, and behavioural determinants of childhood and
adolescent obesity in the United States: analyzing independent and
joint associations. Ann Epidemiol 2008; 18(9): 682-95.
Stunkard AJ. Depression and obesity: Biological psychiatry 2003;
54(3): 330-7.
Vendrell J, Broch M, Vilarrasa N, Molina A, Gómez JM, Gutiérrez C,
Simón I, Soler J, Richart C. Resistin, adiponectin, ghrelin, leptin, and
proinflammatory cytokines: relationships in obesity. Obesity research.
2004 Jun;12(6):962-71.
Ronti T, Lupattelli G, Mannarino E. The endocrine function of adipose
tissue: an update. Clinical endocrinology. 2006 Apr;64(4):355-65.
Gustafson B. Adipose tissue, inflammation and atherosclerosis. Journal
of atherosclerosis and thrombosis. 2010;17(4):332-41.
Bozaoglu K, Bolton K, McMillan J, Zimmet P, Jowett J, Collier G,
Walder K, Segal D. Chemerin is a novel adipokine associated with
obesity and metabolic syndrome. Endocrinology. 2007 Oct
1;148(10):4687-94.
Chakaroun R, Raschpichler M, Klöting N, Oberbach A, Flehmig G,
Kern M, Schön MR, Shang E, Lohmann T, Dreßler M, Fasshauer M.
Effects of weight loss and exercise on chemerin serum concentrations
and adipose tissue expression in human obesity. Metabolism. 2012
May 1;61(5):706-14.
Nehal Hamdy ES, Wadie Fawzy M, Nagwa AEG, Ezzat A. Role of
serum chemrin level in atherosclerosis in egyptian patients with type 2
diyabetes mellitues. Journal of Applied Sciences Research 2013;
9:775-8.
Sell H, Laurencikiene J, Taube A, Eckardt K, Cramer A, Horrighs A,
Arner P, Eckel J. Chemerin is a novel adipocyte-derived factor
inducing insulin resistance in primary human skeletal muscle cells.
Diabetes. 2009 Dec 1;58(12):2731-40.
Saremi A, Moslehabadi MF, Parastesh M. Effects of Twelve-week
strength training on serum chemerin, TNF—α and CRP level in
subjects with the metabolic syndrome, Iranian Journal of Endocrinolgy
and Metabolism 2011; 12(5): 536-43. [Persian]
Watts K, Jones TW, Davis EA, Green D. Exercise training in obese
children and adolescents: Current Concepts. Sports Med. 2005;
35(5):375-92.
Hassink S.G, Zapalla F, Falini L, Datto G. Exercise and the obese child,
Prog PEDIATR CARDIOL, 2008; 25:153–7.
Chtara M, Chamari K, Chaouachi M, Chaouachi A, Koubaa D, Feki Y,
Millet GP, Amri M. Effects of intra-session concurrent endurance and
strength training sequence on aerobic performance and capacity.
British journal of sports medicine. 2005 Aug 1;39(8):555-60.
Hosseini Kakhak A, Amiri Parsa T, Haghighi A, Asgari R, Chamri M,
Hedayati M.The effect of resistance training on hs- CRP and cystatin
C in obese adolescents. Bimonthly Scientific-Research Shahed
University. 2009:85. [Persian]
Saremi A, Shavandi N, Parastesh M, Daneshmand H. Twelve-week
aerobic training decreases chemerin level and improves
cardiometabolic risk factors in overweight and obese men. Asian
journal of sports medicine. 2010 Sep;1(3):151.
Hajer, G.R., Van Haeften, T.W., Visseren, F., Adipose tissue
dysfunction in obesity, diabetes, and vascular diseases, Eur Heart J,
Vol. 29, No. 24, pp. 2959-71, 2008.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

Zolfaghari M, Taghian F, Hedayati M. The effects of green tea extract
consumption, aerobic exercise and a combination of these on chemerin
levels and insulin resistance in obese women. Iranian Journal of
Endocrinology and Metabolism. 2013 Oct 10;15(3):253-61.
Asgari R, Ravasi A, Gaeini A, Hedyati M, Hamedinia M. The effect of
combined exercise training on indices adipokines and insulin
sensitivity in overweight women. Sport and Biomotor Sciences 2011;
1(5): 25-34. [Persian]
Jafari M, Mogharnasi M, Salimi Khorashad A, Effects of Endurance
and Resistance Training on Plasma Levels of Chemerin and Factors
Related to Obesity in Overweight and Obese Females, Armaghanedanesh, 2015, 20(4): 273-86. [Persian]
Sadeghipour HR, Daryanoosh F, Salesi M. The Effect of 12 Weeks of
Aerobic Interval Training on Chemerin and Vaspin Serum
Concentrations and Insulin Resistance Index in Overweight Students,
Journal of Zanjan university of Medical Sciences&Health Services,
2015, 23(96): 78-88. [Persian]
Jackson AS, Pollock ML, Ward AN. Generalized equations for
predicting body density of women. Medicine and science in sports and
exercise. 1980;12(3):175-81.
Jahangard T, Torkaman G, Ghoosheh B, Hedayati M, Dibaj A. The
effect of short-term aerobic training on coagulation and fibrinolytic
factors in sedentary healthy postmenopausal women. Maturitas. 2009
Dec 20;64(4):223-7.
Friedewald WT, Levy RI, Fredrickson DS. Estimation of the
concentration of low-density lipoprotein cholesterol in plasma, without
use of the preparative ultracentrifuge. Clinical chemistry. 1972 Jun
1;18(6):499-502.
Ghanbarzadeh M, Kazemi AR. The Comparison of Three Different
Concurrent Training on Chemerin Plasma Levels, Insulin Resistance
and Physical Performance in Elderly Women , Journal of Knowledge
& Health , 2016;10(4):40-47. [Persian]
Saghebjoo M, Dastigerdi S, Afzalpour ME, Hedayati M. Effects of
aerobic and resistance training on plasma visfatin levels in overweight
women, Koomesh, 2012, 13 (2): 225-32. [Persian]
Maury E, Brichard S. Adipokine dysregulation, adipose tissue
inflammation and metabolic syndrome. Mol Cell Endocrinol 2010;
314: 1-16.
Becker M, Rabe K, Lebherz C, Zugwurst J, Göke B, Parhofer KG,
Lehrke M, Broedl UC. Expression of human chemerin induces insulin
resistance in the skeletal muscle but does not affect weight, lipid levels,
and atherosclerosis in LDL receptor knockout mice on high-fat diet.
Diabetes. 2010 Nov 1;59(11):2898-903.
Ernst MC, Sinal CJ. Chemerin: at the crossroad of inflammation and
obesity. Trends Endocrinol Metab 2010; 21: 660-7.
Shin HY, Lee DC, Chu SH, Jeon JY, Lee MK, Im JA, Lee JW.
Chemerin levels are positively correlated with abdominal visceral fat
accumulation. Clinical endocrinology. 2012 Jul;77(1):47-50.
Neuparth MJ, Proença JB, Santos-Silva A, Coimbra S. The positive
effect of moderate walking exercise on chemerin levels in Portuguese
patients with type 2 diabetes mellitus. J Investig Med 2014;62(2):3503.
Asgari R, Ravasi AA, Gaeini AA, Hedayati M, Hamedinia MR, The
effect of combined and endurance exercise training on some
adipokines, GH and lipid profile in overweight females, Journal of
Sport Biosciences, 2015, 6(4): 399-413. [Persian]
Yamaner F, Bayraktaroğlu T, Atmaca H, Ziyagil MA, Tamer K. Serum
leptin, lipoprotein levels, and glucose homeostasis, between national
wrestlers and sedentary males. Turk J Med Sci 2010; 40(3): 471-7.
Goralski KB, McCarthy TC, Hanniman EA, Zabel BA, Butcher EC,
Parlee SD, Muruganandan S, Sinal CJ. Chemerin, a novel adipokine
that regulates adipogenesis and adipocyte metabolism. Journal of
Biological Chemistry. 2007 Sep 21;282(38):28175-88.
Moradi F, Heydarzadeh A, Vosoughi-Baneh V. The effect of an
endurance training program on serum levels of leptin and chemerin
adipokines in inactive lean men. Feyz 2014; 18(5): 419-27.[Persian]
Alfadda AA, Sallam RM, Chishti MA, Moustafa AS, Fatma S,
Alomaim WS, Al-Naami MY, Bassas AF, Chrousos GP, Jo H.
Differential patterns of serum concentration and adipose tissue
expression of chemerin in obesity: adipose depot specificity and gender
dimorphism. Molecules and cells. 2012 Jun 1;33(6):591-6.

Archives of Pharmacy Practice ¦ Volume 12 ¦ Issue 1 ¦ January-March 2021

