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ABSTRACT

Chemerin is a pro-inflammatory cytokine that is hediscovered and plays an important biologicalerah fat
tissue formation. The aim of this study was to stigate the effect of eight weeks of resistanciitrg on serum
levels of Chemerin and body composition in overiateigen with disabilities. This study was quasi-expental
with pre-test, post-test, and a control group. Tiyedisables people from Zahedan aged 25+3 and lmays index
(BMI) 252 kilograms per square meter were purpafigfselected and randomly assigned into contreil@®) and
control (n=10) groups. The experimental group sdrto exercise in a circuit resistance training &ght weeks,
each week three sessions with 60 to 65% interasity, Ll maximum repetition and finished it with adyral increase
to 70 to 80% one maximum repetition in final sessioBefore and after training, chemerin values and
anthropometric indices were calculated. Kolmogo&mirnov test was used for testing the normalitydafa
distribution. Parametric paired t-test was usedstody variables changes within a group. Moreovedependent t-
test at the significant level<0.05 was used to study the significance of interdg differences in the changes in
pre-test and post-test of experimental and corgroups, and they were analyzed with SPSS softwaragroup
changes showed that eight weeks of resistanceiricpimas had significant effects on decreasing chignievel,
body weight, BMI, body fat percentage, and waidtifp ratio (p<0.05). Moreover, in inter-group chaeg, a
significant decrease was observed in waist-to-hfjoor(p<0.05). In other variables, differences imanges between
the experimental group compared to the control grevere not significant (p>0.05). Eight weeks ofistsce-
training for the experimental group compared witle control group has no effect on the chemerinl lasd body
composition of the overweight people with disab#it It seems that these exercises should be peszfbfor longer
duration and with more intensity for effective iatition of resistance training.
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INTRODUCTION

Disability as a social phenomenon has existed mmoanities from the past. It has always been a prabh terms
of understanding the existence and social reldtipngnd there has been no fixed relationship betvwsocial and
scientific development of human on the one hand,sarcial status of people with disabilities on ¢tieer hand [1].
With the advent of lesions and the signs of physieakness, self-reliance of disabled people weskewl the need
for others and dependence on them emerge and beswomg by pass of time. Reduced self-esteem, ivegat
personality, feelings of inadequacy, and being @lén overshadow the remaining abilities in the lolisé person
and the feeling of sadness and confusion appear.

Besides this change in the appearance, the prmelef overweight and obesity caused by inactifitgl the
worsening conditions of these people, as overwenglubesity is a risk factor for many serious clicaiseases in
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the world and as an independent factor increasebidity and mortality. Currently, obesity is the imautritional
problem in the world and Iran [2].

Obesity is derived from the Latin word Obesus (samd plump) that is indicative of the excessiveuamculation of
white adipose tissue (WAT) in the body. The premnede of this disease is increasing in an alarmingagon.

Recent estimates indicate that around 1.4 billieapte in the world have excessive weight or obe3itys increase
has created considerable concern regarding obasilyits communication with a diverse range of sdaon

disorders such as chronic low-grade inflammatigpehntension, hyperlipidemia, cardiovascular dis¢&34D), and

Diabetes Type Il (T2D). WAT is mostly composed af €ells and some types of endothelial cells, Bhasts, and
leukocytes that are available in a loose connetitbggie network.

Moreover, adipose tissue is as a storage resavf/@inergy, acts as a very active gland, and sectetemones that
are collectively called adipokine [3]. Recentlygeaterin has been introduced as adipokine secretstynimm T3-
L1 cells, WAT, and liver. At first, it is an immate and non-active polypeptide with 163 amino aeidd 18-kDa
molecular weight secreted from WAT and liver as Bleemerin. Then its six amino are removed from @ayb
polypeptide sign terminal by serine protease enzynd it changes to mature and active chemerin Idthamino
acids with 16-kDa weight, which is found in plasraad serum [4, 5]. Due to the role of chemerin ig th
differentiation of fat cells, this protein is cléfgsd in adipokines group [5]. The first treatmeort prevention for
obesity and its related diseases is always selifegfyle, and it seems that biological activity diemerin can be
modified through exercise and nutrition. Sportsivit@@s can be considered as a novel therapeutigetaor a
preemptive action for obesity and other obesitgtesl disorders. Probably, several factors affeetsicretion of
adipokines including chemerin, and the intensityg daration of exercise is one of those factors.rSpactivities
can have several benefits including a reductiorisoeral fat mass and waist circumference adipissed reduction
[6]. In a study by Askari et al. reported on plasceacentrations of chemerin following 12 weeks ombined
training (aerobic and resistance) and some adipskand insulin sensitivity indices in obese peotiere was no
significant reduction [7]. In the study by Ghanlmteh et al., the results showed that with eightkerexd parallel
training, chemerin levels, body fat percentage wamadst to hip ratio (WHR) did not change signifidgntbut a
significant reductions in weight and BMI was obs=t\[8]. Jafari et al. studied the effect of twoegpmf endurance
and resistance training on plasma chemerin andriactlated to obesity in overweight and obeses gind showed
that chemerin plasma levels significantly decreasier eight weeks of training in the enduranceugrdut no
significant changes were found in the resistancaimi9]. Results of the study by Khademosharieleba the
effects of two type aerobic exercise protocolstydexercise for five weeks and every other dayl@kvexercises-
on chemerin levels in women with Diabetes Type Hbwed no significant effects on body weight, body f
percentage, and BMI. However, it caused a significhecrease in the concentration of chemerin [kORnother
study, Fathi et al. reported a significant decliméhe chemerin levels after eight weeks of reaistatraining of two
groups of healthy male rats and male mice resigtamsulin [11]. However, other researchers hakiseoved a
significant reduction in the levels of chemerin.sfgnificant decrease was reported in plasma coraton of
chemerin in the study by Saremi et al. in obese widnmetabolic syndrome following aerobic exercigrd also in
their other study following strength training [12].

Very few studies are conducted on adipokines, bhade few studies have achieved contradictory seddibreover,
the impact of optimum activity in terms of typetdnsity, length, and duration of exercise in obesn with
disabilities, especially in relation to body comgios parameters, is not clear. Thus, the purpddais study is to
examine the effects of eight weeks of circuit r@sise training on serum levels of chemerin and kmmygposition
in overweight men with disabilities.

MATERIALSAND METHODS

This study was quasi-experimental with pre-tesstypest, and a control group. First, by hangingsearch call,
overweight and obese men with disabilities in Zamedho wished to do physical activity to adjustrthesight and
improve their physiology were identified by the eascher. Inclusion criteria included bring maleg agnge of
253, BMI 25+2, without medication and physical abdity type. The exclusion criteria included histoof

cardiovascular, kidney, lung, and diseases, diabsteoking and engaging in regular physical agtiitleast in the
past six months, and attending less than 80 pewfettte training sessions. The individuals listegrevevaluated
using medical questionnaire and physical activéigdiness questionnaire (PAR-Q) [13]. Twenty subjeckt the
highest inclusion criteria to enter the study, amere randomly placed in two groups of 10 subjectsthe

experimental group and 10 subjects in the controlg after completing the written consent form.eSghg this
number of subjects has been based on the featacdijes, and research team factors. In this gtydecise control
of factors affecting the results was not possibig,in order to control confounding variables, gaticipants were
asked not to use drugs, cigarettes, alcohol, ceffeand to avoid strenuous physical activitiesrduthe period of
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study. To remove the effects of circadian rhythmhonmonal changes, all tests, and sampling wa®peed at a
specified time for both groups.

The method of measuring anthropometric parameters
Measuring anthropometric indices including heigheight, BMI, body fat percentage, and WHR was cateld
with minimal clothing and no shoes.

Measurement of height and weight was in stood wgitipo using wall stadiometer made of metal meteunted on
the wall (with an accuracy of 1 mm) and weighingii@il scales (with an accuracy of 0.1 kg). BMI veadculated
by dividing body weight (kg) by the square of hdigéquare meters). Skin fold thickness in chestloaten, and
thigh was measured by caliper of harpenden moddermmaEnglish (with an accuracy of 1 mm). Perceatabbody
fat was measured by measuring the three-point sabeaus fat of Jackson and Pollock (J-P) [14, 15].

Pollock and Jackson's three-point equation for fiiéh

Body density (Db) = 1.1093800-(0.0008267xS) + (0@ML6xS2) - (0.0002574xsubject age)
S = Total thickness of fat under the skin in thesthabdomen, and thigh

Then body fat percentage was calculated usingi &®inula [14].

Percentage of body fat= (Db/495)-450

WHR was calculated by non-elastic tape measurengtihdut bearing any pressure on the body (with@ueacy of
0.1 cm) by measuring the lowest lumbar environniehe area between the iliac crest. If the narsivpart of the
lumbar region was not detectable, measurementanaa® in horizontal circumference in this area andlishg it
by the size of the pelvis in the seat shell andx§l6]. After eight weeks of circuit resistancaiing, all indicators
were re-measured.

The method of measuring biochemical variables

For the biochemical variables to be were measurdxbih groups, 10 ml of blood was taken from abljeats in 12
hours of fasting, 48 hours before the exercise amogand 48 hours from the right brachial vein by tboratory
scientist.

Subjects were asked to avoid engaging in any haedcise training during the 48 hours before thst faxercise
session and after the last training session. Blsachples were stored at -70°C after clotting, ckrge, and
separating the serum to be analyzed along prextespost-test blood samples. ELISA method using@&ider kit
made in Germany with sensitivity of 0.01 ng perwak used to evaluate serum levels of chemerin.

Training program

In the experimental group, circuit resistance frajnwas performed for eight weeks, three sessiarsweek.
Subjects participated in two sessions of resistangi@ing to be familiarized with safety tips onvihndo use
bodybuilding machines and principles of weightrtnag. Then the value of one maximum repetition feé six
intended exercises used in the study was determiitadnaximum repetition to exhaustion. To use thisthod, the
subjects performed lifting resistance under maximueight until exhaustion, so that repetition toigaé is less
than 10 reps.

Then, according to equation Brzycki (1998), maximpawer (1 Repetition Maximum) of the subjects was
estimated for that movement [17, 18].

1RM =

w
[1.0278 — (0.02781)]

r=the number of repetitions to fatigue
w= resistance weight in kg
1RM =Maximum power

Resistance training program included training vétght fithess machines and free weights, wheretaigferent
moves were performed. After training on how to tle® machines, three sets of 12 repetitions werfoeed in
each machine and after the first four weeks of @serprogram, a maximum repetition was re-deterdiine
Resistance training program began with 60 to 65%énsity with one maximum repetition and with a grad
increase to 70 to 80% with one maximum repetitiothe last sessions (Table 1).
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The time at each station for move was 60 secomgsrdst time between two stations was two minwaad, rest
between each set was considered one minute. Eadoutcession was 60 minutes, including warm-umiéutes
jogging and 4 minutes of stretching and exercisgistance training with machines and free wei@@sminutes)
and cooling down (5 minutes jogging and 5 minutiestshing without pressure). During the study, teatrol
group did not participate in any exercise-trainimggram.

Table 1: Exercise protocol

The principle of progressive overload and increggiressure and relax Cool off (10
The number of sessions  Warm up (10 | Number of Percentage of one The number of repetitions with minutes)
minutes) sets maximum repetition weights calculated for each statior
First and second sessions 0 ~ o
(familiarity) 5 3 60% 1520 £ o
- © S 5
The t'hll'd to the seventh £ o 3 65% 12 5 >
session s 5 28
The eighth to the twelfth g £ 3 70% 12 oS
session o2 < 3
The thirteenth to the S E o i 2<
eighteenth session '8: 3 5% 1012 R
> - S
l(;lrl]r:jeteenth session to the 3 80% 10-12 2,

Statistical Analysis
Kolmogorov-Smirnov test (K-S) was used to verife thormal distribution of data. Descriptive statistivere used
to describe data (mean + SD) to assess variablegelawithin the group, parametric paired t-test usesd.

Moreover, in order to assess the significance fiéidinces in inter-group changes in pre-test arst-fest of the

experimental and control groups, independent tsest used. In all tests, significance was constieter<0.05
level. Data analysis was performed using SPSSore).

RESULTS
Control and experimental subjects had an averageof5.33, and 25.50 years and average heigh6@60 and
174.51 cm. Normal distribution of data was deteldirusing K-S test. Independent t test showed rferdiice

between the two groups in baseline demographicackernistics (p>0.05) (Table 2).

Table 2: Demographic char acteristics of subjectsat baseline

Variable gro%?)n(t;O:IIO) Experimental group (n=10
Age (years) 25.50+£3.24 25.33+3.02
Height (cm) 174.50+4.24 169.60+1.95
Weight (kg) 87.00+4.66 84.95+5.32
P value 0.153 0.010*
BMI (kg/m?) 24.910.98 25.03k1.37
P value 0.158 0.010*
Waist / hip circumference (WHR)  0.83+0.02 0.83+0.02
P value 0.213 0.015*
Percent body fat (% F) 32.60+2.17 32.2043.08
P value 0.193 0.019*
Chemerin u / ml) 840.20+646.02, 594.36+284.21
P value 0.678 0.037*

Values are shown as mean +SD.
* Paired t-test t-test (between pre and post-tesefich group) at significance level of 0.05 isndfigant (p<0.05).

Using dependent t-test in the experimental grogigaificant reduction was observed in weight val(j@s0.010)
(Figure 1), body mass index (p=0.010) (Figure 2ajistvto hip ratio (0.015) (Figure 3), body fat pmrage
(p=0.019) (Figure 4) and chemerin (p=0.037) (Fidhixeln the control group all variable values wever 0.05 and
not significant for people in the control group QU85). This result was expected, because the daywap did no
exercise.
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Figure 1: Theamount of body weight, pre-test and post-test in both groups Figure2: BMI, pre-test and post-test in both groups
* Indicates a significant difference in both groupefore and after 8 weeks
* indicates a significant difference in both groupsfore and after 8 weeks
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Figure 3: Ratio of waist to hips, pre-test and post-test of both groups Figure4: Percent of body fat pre-test and post-test of both groups
* Indicates a significant difference in both groupsfore and after 8 weeks
* Indicates a significant difference in both groupefore and after 8 weeks
# Indicates significant differences between pre post-test changes of the two groups
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Figure5: Chemerin levels, pre-test and post-test in both groups
* Indicates a significant difference in both groupefore and after 8 weeks

In this study, pre- and post-test rates of charagescalculated, and then the mean change of thegtewaps is

evaluated by independent t test. According to iedelent t-test, in pre- and post-test changes iretiperimental
group compared with the control group, only theueal of waist to hip circumference (p=0.027) wegnificant

657



Papoli Baravati et al Int J Med Res Health Sci. 2016, 5(11):653-660

(Figure 3), and no significant changes were obskemeweight (p=0.096), BMI (p=0.426), body fat pentage
(p=0.125), and chemerin (p=0.095) (Table 3).

Table 3: Statistical results of anthropometric variablesand chemerin in experimental and control groupsin pre-test and post-test

Variable Stage Corgari)llg)roup Experimental group (n=10
Pre-test 87.00+4.66 84.95+5.32
Weight (Kg) Post-test 87.8045.05 83.91+4.83
Changes -0.80+2.17 1.04+2:27
Pre-test 24.91+0.98 25.03+1.37
BMI(kg/m?) Post-test 25.14+1.01 24.37+1.24
Changes -0.22+0.44 0.30£0.02
Pre-test 0.83+0.02 0.83+0.02
Waist / hip circumference (WHR) Post-test 0.84+0.02 0.81+0.01
Changes -0.005+0.01 0.01+0.0b9
Pre-test 32.60+2.17 32.20+3.08
Percent body fat (% F) Post-test 32.90+2.23 31.30+2.21
Changes -0.30+0.98 0.90+1:20
Pre-test | 840.20+646.0R 594.36+284.21
Chemeringu/ml) Post-test| 823.16+633.3p 440.19+189.48
Changes| 17.04+286.09 154.17+108.01

Values are shown as mean +SD.
* Paired t-test (between pre-test and post-tesefeh group) is significant at 0.05 level (p<0.05).
# Independent t-test (between changes in pre-tespast-test in experimental and control groupsigmificant at the level of 0.05 (p<0.05).

DISCUSSION AND CONCLUSION

In addition, chemerin role in regulating insulimskgivity, cardiovascular disease, chemerin natare effects in
physical activity that leads to an increase or elase in fat tissue should be known. Moreover, gukhbe made
clearer that what effects changes in chemerin dughysical activity have on the body fat tissue druly
composition. There are very few studies concerttiegeffects of resistance training on chemerinlieve

The main finding of this study was chemerin serewels within the experimental group significantigcdeased,
while in comparison between groups, pre- and pestt¢hanges in the values of chemerin in the twoigg were
not significant. These results are in line withdfimgs of the studies by Askari et al., Jaffariletand Ghanbarzadeh
et al. Few studies have been carried out regattim@ffect of circuit resistance training on chemeserum levels,
but more studies are done in relation to the effedtaerobic and combined exercise on adipokinestuidying
plasma levels of chemerin, Pazoki et al. obserkiatidix weeks of combined training causes significaduction in
the levels of chemerin in obese men [19].

In another study, Pahlavani et al. observed sicpnifi differences in chemerin levels after eight kgeef aerobic
exercise, but no significant difference was obsgrveanaerobic group [20]. This study was incomsiswith the
studies by Khademosharie (10), Fathi et al., Saednail., and some other researchers who obsergigh#icant
reduction in chemerin levels. Little research isi@oegarding the effect of resistance training emum levels of
chemerin. Inconsistent results may be due to diffees in the timing of taking blood sample, divgrsi training
protocols, and different populations.

In this study, weight, body mass index, body fatcpatage, and waist-to-hip ratio had significamtuetion in the
experimental group. However, in pre-test and pest-thanges in the experimental group comparedthaticontrol
group, it was shown that these changes are signifionly in waist to hip ratio values. This regsltinconsistent
with the findings of Pourvaghar et al. where thsuits of three months of high-intensity intermittexercise of
running had significant intergroup changes in #weels of chemerin, body weight, body fat percent&jdl, and
waist-to-hip ratio in the experimental group congghto the control group [20]. In the study by Khadsharie, the
effects of two types of aerobic exercise protoamtschemerin were not significant on body weightdydat
percentage, and BMI [10]. In the findings of Ghaizlaaleh et al. in reviewing eight weeks of paratfaining,
chemerin levels and body fat percentage did nonghaignificantly that is consistent with the igt@up findings
of the study, changes of pre- post-test with cdfroup. The difference observed between the resuity be due to
differences in age and gender of statistical saspuléferences in the type, duration, and intensitgxercise, and
the exercise period.

Higher prevalence of overweight and obesity in digabled could be due to various factors. In additio the

general factors including automotive and industiifal and prevalence of carbohydrate foods in thdyddiet of
people [21], lack of physical activity of the disadh due to illness, sleep disorders, depression23P and drugs
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can cause high prevalence of overweight and obesithem. In the disabled people, the most comnaurse of
mortality has been reported to be diseases, edlyecéadiovascular ones [24]. Given that obesityaisnajor risk
factor for cardiovascular disease, weight contnothese patients can be effective in reducing rigrtafter all,

due to various problems associated with obesity @imgkical activity limitation due to obesity, usimlifferent
strategies for weight loss in people with disaleifitand veterans seems necessary.

Overall, eight weeks of circuit resistance traininghe experimental group decreased chemerin séruels and
anthropometric parameters (body weight, body madsex, body fat percentage, and waist to hip ratdgreover,
in pre- and post-test changes, a significant difiee existed only in the ratio of waist to hip le texperimental
group compared with the control group. Resultshi$ study showed that doing resistance training dagry
important role, and by controlling weight, dailyeggise, and healthy diet, people can avoid theoggsrchronic
diseases of overweight and obesity. Therefore, @b@gerweight, and normal disabled people are rewamled
using resistance training as a preventive methddrofieight loss, obesity, and later diseases. $hidy also faced
limitations, of which inability in exact controllgnof diet, alcohol, and tobacco consumption, maiivelevel of the
subjects, lifestyle, and mental stress can be noted

Since the present study is of the first researctdgoted on the effects of circuit resistance trajron serum levels
of chemerin in overweight men with disabilities, mmaesearch is needed to study effective mecharo$mastrition
and changes of adipokine related to anthropometgasurements after exercise with higher intensity langer
training period more precisely.
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