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ABSTRACT

Ghrelin and obestatin are orexigenic and anorexiggreptides, respectively, which are derived fraeppogherlin
and are believed to be important in the regulatafrenergy homeostasis and body weight control. difreof this
study was investigation of effect of a single s&sef circuit-resistance exercise and aerobic esermn gene
expression of obestatin in lymphocytes. In thigystwenty-four trained female (age 20.91+3.11 yrddody mass
index 21.6943.71 kg/Mm(mean+SE)) were randomly divided into two experitabgroups and one control group.
Experimental group 1 were asked to perform runninglistance of 1.5 mile at a fixed speed (70%,W&X),
experimental group 2 were asked to perform nonsteight circuit exercises (9 exercises at 60%1-R04, ttme for
each, 3 circuits with 3min rest between circuitBjood samples were collected before and immediaétiyr
exercise session. Lymphocyte separated and usimghlycyte density gradient centrifugation method amBNA
purification performed by semi-quantitative PCR.t®a analyzed by one-way ANOVA test. The dataatelicthat
although gene expression in experimental groups ma®ased a little, there was no significant irese in gene
expression of obestatin in lymphocytes in thesemgdn conclusion, It seems that it was due to the slemigth of
training period and its intensity.
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INTRODUCTION

Nowadays, obesity has been known as public heatihlgm and is a cluster of related risk factorsrietabolic
syndrome and type2 diabetes [1, 2]. Ghrelin iswayndiscovered endogenous hormone and an impoféaitr in
obesity [3]. and is a 28-amino-acid peptide whigmiainly produced by X/A-likepithelial cells lining the fundus
of the stomach and is released into circulatiorb]4lt is recognized as a novel player in the gu&in regulation of
growth hormone and energy balance [6]. Throughdlceculation, ghrelin affects the hunger and satéenter in
hypothalamus and stimulate food intake and weigi.gn fact plasma level of ghrelin decreasesasitive energy
condition, and increases in balanced negative gneogdition [7, 8]. In addition to ghrelin, anothpeptide,
obestatin, is encoded by the ghrelin gene. It le@ Isuggested that intraperitoneal injection obtdim suppressed
food intake in a time and dose-dependent manneit[Bas also been reported that intracerebrovanéi treatment
with obestatin decreases food intake in rat [10jusT some researchers concluded that ghrelin anstagimehave
opposite effects on weight adjustment and the tsaluof obestatin could be one of the contributfagtors to
obesity pathophysiology [9, 11]. The effects of sthén on feeding have been confirmed by independen
investigators [11-13]. However, the majority of diks suggest that obestatin does not have anorézigéfects,
regardless of injection site [14, 15]. The initilscription of obestatin also reported that itliitleid gastrointestinal
motility [9]. however, a number of subsequent stgdfailed to replicate this effect [16, 17] ; recatudies,
however, demonstrated that intravenously admirgdt@bestatin could inhibit gastrointestinal majliacting via
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corticotropin-releasing factor (CRF) receptors e tiypothalamic nuclei of the brain [18, 19]. Simgteelin and
obestatin have been linked to energy balance, liagethe effects of exercise on these hormonesdsamted.
Wang and colleagues (2008) reported that ghrelihnbt obestatin, affected the exercise-trainirdioed reduction
in appetite in obese rats [20]. Studies of exeriidaced effects on obestatin, especially in humarsslimited.

In a study, intraperitoneal injection of obestatimmice resulted in food intake and weight gairutation. This is a
U-form relation and the disagreement between thdirigs of the above mentioned studies could pasdibl
justified by this relation [6]. Manshouri and calues (2008) in a study examined plasma obestatigld in
response to short-term anaerobic exercise. Thesenwaignificant change in plasma obestatin leafier 24 hour,
48 hour and 7 days after returning to baseline itiond[21]. However, few studies have been condiicie
investigate the impact of exercise and diet on médevels of obestatin. Moreover, to our knowledge,
investigations have determined the effect of aer@xercise and circuit-resistance training on gex@ression of
obestatin in lymphocytes. Since obestatin is predugy stomach and considering the difficulties rofeistigating
human body tissues (muscle etc.) and its metabolitavas decided to investigate the blood celtstipularly
lymphocytes which contain the required nucleus emald respond properly and interestingly to exerciSome
studies has been made on different lymphocytes gepeessions and their subset [22]. Thereforeag been
necessary to evaluate the impact of aerobic exeanid circuit-resistance training on gene expressimbestatin in
lymphocytes in trained young females.

MATERIALS AND METHODS

Subjects and Research Design

This study was approved by the local ethical cotmaibf Ferdowsi University of Mashhad, Iran. Writteonsent
was obtained from the 24 trained young females pAg@1 + 3.11 years, and body mass index 21.6F % l&y/nf)

(table 1). Subjects were randomly assigned to threeps; aerobic group (n = 8), circuit-resistatraeing (n = 8)
and control group (n = 8). All subjects were ast@domplete a medical questionnaire with a medigaimination
to ensure that they were not taking any regularica¢idn, were free of cardiac, respiratory, remaigd metabolic
diseases, and were not using steroids. Also, all gshbjects were completely familiarized with all tbfe

experimental procedures and had their one repetitiaximum (1-RM) determined for each of the 9 eisexs used
in the circuit resistance exercise protocol. Scisj@vere all in luteal phase of their menstrualeyc

Exercise Testing Procedures

The aerobic group ran 1.5 miles at a controlledrisity (70%VQ@max) [23, 24]. Before the main trial, participants
of group 2 were taken to the weight room three simihe first and second visits of all the particigzaperformed
strength test to determine their one repetitionimar (1-RM) for each of the 9-resistance exercisesployed in
the study. The 1-RM value was determined by trid &y adding or removing weight after each atteawgpiper
required. The subjects were allowed to take as tong as they felt necessary to recover from edigmgt. On the
third visit, the subjects completed a practice isas® insure that each participant was able topete the entire
exercise session and also to confirm that the wéiftihg was producing fatigue at the end of tlession. This was
confirmed by visual and verbal feedback from theip@ants. The resistance exercise session wagdtat 08:30
AM to 11:00 AM to avoid the effects of circadianythm. It included 3 circuits of 9 exercises (arntlctriceps
extension, back extension, squat’9g curl, bench press, overhead press, deadsbfifed row) with 8-12
repetitions at 60% 1-RM. All the exercises weredimied after an overnight fast state and also thighuse of free
weights [25]. The subjects were instructed to fella normal lifestyle maintaining daily habits, twoad any
medications, and to refrain from exercise 3 daysreehe experiment session.

Blood Collection and Lymphocyte Preparation

Blood samples were obtained from an antecubital beifore and immediately after the protocol. A®i€asting
venous blood from brachial vein was obtained. Bleathples were collected in test tubes and antiutatagl with
EDTA. Peripheral blood mononuclear cells were imalaby lymphocyte (Cedarlane Laboratories Limited,
Burlington, ON, Canada) density gradient centrifimaat 900 g according to the manufacturer’s ingtons and
the pellet containing lymphocytes were used fothierr analysis.

Study Design

Subjects’ weights were measured with a (sensitigity0.1 kg) digital scale before the protocol. Hbaat was
constantly monitored by the polar device (F1tm nipdBody fat percentage was measured by Lipid @alip
Lafayette using three fold thickness methods [26].

614
Pelagia Research Library



Mahdiyeh Ebrahim-niaet al Euro. J. Exp. Bio., 2013, 3(2):613-617

mMRNA of Lymphocytes Purification

In order to purify mRNA, the semi-quantitative RGRR method was used. In this method, lymphocyte® \pkxced
in liquid Nitrogen and were completely powderedrbgrtar and pestle. The powdered tissue was homoegiin
RLT buffer; using rotor-stator homogenizer will gtce more RNA. The tissue powder and liquid nitrogee
poured into 2ml RNase free microcentrifuge tubes, lequid nitrogen was allowed to be evaporatediyimphocyte
remained in freeze condition. RLT buffer was addefficiently. Lysate was directly transferred infdAshredder
column in the tube and centrifuged for 2 minutea high speed; it was then moved into PCR andlfinal order to
take photos, they were placed on agarose gel.sftwden the results were obtained (using UVP mdéel Doc-It
Ts310 made in USA), and Beta-actin value for edobhdsample was measured, the resulted numbersdiveded
by Beta-actin values and multiplied by 100 [27].

Statistical Analysis

The data were analyzed using t-student dependeinfp@ired comparison) for pre- and post-valueslendetween-
group comparisons were analyzed using one-way ANOS#tistical significance was accepted at P <.040b
statistical analysis was performed by SPSS (Versg)n

RESULTS AND DISCUSSION
The descriptive results of the subjects are preskedéescribed in Table 1. The findings obtained ftbm present
study showed that immediately after the trainingtg@eol, although gene expression of obestatinnmplyocytes was
a little increased in aerobic and circuit-resistagecoups, there was no significant increase in gmpeession of
obestatin in lymphocytes (respectively p = 0.478 pr+= 0.860, F= 0.146) (Table 2 and Figurel).

Table 1: Descriptive results

Variables Control group (n=8) Aerobic group(n= 8 kircuit-resistance group(n= 8|)
Age(year) 21.7542.5 19.5+2.5 21.25+4.5
Height(kg) 160.5+2.34 158.12+4.09 166.545.65
Weight(m) 61+11.14 61.5+10.52 48.32+5.19
BMI(kg/m?) 23.6615.1 22.11+2.86 19.32+1.84
%BF 22.15+6.43 19.6745.51 12.74+2.18

Table 2: Changes in gene expression of obestatinlymphocytes in the three groups.

Pre-test Post-test p-value
Control group 59.85+16.5| 66.18+14.62 0.603
Aerobic group 43.40+14.2% 45.49+18.49 0.473
circuit-resistance group  35.57+22.56  46.72+17|31 860.

Figure 1: Comparison of gene expression of obestatin lymphocytes in the three groups.
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According to our knowledge, no previous studiesehbgen made on the impact of a single sessionrobigeand
single circuit-resistance exercise on gene exmpgs obestatin in lymphocytes human blood samlbs. present
study findings indicate that a single bout of cirgesistance and aerobic exercise didn't haveifsagmt increase
on gene expression of obestatin in lymphocyte peermental groups. Manshori et al. (2008) in a gtexlamined
plasma obestatin levels in response to short-tegrobéc exercise. In this study it was showed that plasma
obestatin levels of participants didn’t change #mely concluded that obestatin level is not affedigdshort-term
physical activity [21]. Wang et al. (2008) repottibeit a short (acute) and long-term treadmill eiserfor 8 weeks
at 22 m/min did not change plasma obestatin lemetat subjects. But hypothalamus obestatin levad decreased
after the activity session. Remarkably, in thatgtuappetite declined after the activity and 12kur after the
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session the appetite was normal. The researchaduded that it was not obvious that whether or almstatin
could have any impact on food intake or energyrxaan hypothalamus [20].

Figure2: Semi-quantitative RT-PCT of lymphocyte obstatin mRNA expression in three groups, prior andinmediately after research
program (mean+SD)
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Ghanbari-Niaki et al. (2008a) examined the effdatuaning for 6 weeks on obestatin concentrationsat fundus
and small intestine. The findings suggested thaswlin concentration reduced in fundus and smudktine [28].
Accordingly they proposed that, through negativedfEack, increased GH level will lead to control sibén level
in fundus and small intestine. Ghanbari-Niaki et(2008b) reported that plasma obestatin levelsndidchange in
response to a single circuit of resistance exeraisdifferent intensities [29]. In another studyaeined a single
circuit-resistance exercise effect, with differeriensities (40%, 60% and 80% of 1-RM) on plasmestditin levels
in female college students which was not signififd@]. Since exercise training could lead to negatnergy
balance, obestatin level could possibly be infleehby exercise. In some researches it has beennstiav a
session of exercise training could not change aliasievel [20, 29]. Yet, in some others, obest#vel changed
by increasing the exercise time [20, 28, 31].

It seems the sort and duration of exercise prog@msribute to the kind of reaction and adaptatidiso, different
tissues of body such as hypothalamus, stomachraatl imtestine fundus may show different reactibmgxercise.
It should be noted that the amounts of plasma GH also measured in this study. After a sessiorxefaise the
amount of plasma GH in both aerobic and resistameaps increased significantly which is in agreetweith the
findings of other studies [20, 21, 29].

Therefore it seems, through negative feedbackeas®d amounts of plasma GH could lead to obesgatire
expression control [28]. The mechanisms of how @ser affects lymphocyte gene expression are gdyeral
unknown. Also, due to the fact that this peptide haen discovered recently, limited research has beported on
the impact of physical activity on plasma obestégirel and other various tissues. Apparently, twuaately specify
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the role of obestatin as a hormone involving inrgpdoalance and body weight regulation, much meseearch is
needed.
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