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Abstract
Obestatin is a 23-Amino Acid peptide which secreted from the fundus of stomach and can play an important role
in regulation of food receiving and body weight. The aim of the present study was to investigate the Effect of
moderate and high intensity aerobic exercise training on plasma levels of obestatin in male wistar rats. Nineteen
male Wistar rats (8 weeks old, 200 to 225 g) randomly divided to control and training. After two weeks of
familiarization speed and time gradually increased to determined intensity for each group. Aerobic training
program included 8 weeks, 5 sessions per week for 60 min. the intensity of the exercise was 80% - 85% VO2max
for high intensity training group (HIT group) and 70% - 75% VO2max for moderate intensity training group (MIT
group). Rats were anesthetized intraperitoneally fourty-eight hours after the final training session (after 12 h
fasting), and Blood samples was collected directly from the right ventricle. The mean weight in HIT group
reduced significantly than to control group. Plasma obestatin levels didn’t have any significant differences
between these three groups. However the obestatin levels in Exercise training groups were higher than control
group.
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Introduction

it is interesting that this matter contained with

In General, regulation and balance of energy

increasing plasma obestatin (Reinehr et al., 2008). In

apparently seem so simple but these processes are

addition that the exercise training can improve the

extremely complex. One of the effective factors is

healthy condition of fat people can cause to loss body

peptides which are secreted from the stomach and

weight (Kraemer et al., 2007). Therefore, research on

intestine which their functions have been considered

the impact of exercise training on Obestatin is

by so many researchers during recent years (Kojima

interesting. On the other side, changing in peripheral

et al., 1999; Zhang et al., 2005). Obestatin is a 23-

tissue energy state due to various Metabolism factors

Amino Acid peptide which secreted from the fundus

and physical activity will cause to change in

of stomach then fall into the bloodstream. This

peripheral signals which mean secreted hormones by

peptide will be coded by Ghrelin gene (Broglio et al.,

peripheral tissues (Woods et al., 2004; Hillebrand et

2006; Zhang et al., 2005).

al., 2002). So with this kind of situation, the physical
activities that impact the energy balance can also

It is sounded that the Obestatin can play an important

influence the obestatin secretion.

role in regulation of food receiving and body weight.
The findings indicated that expressing the Ghrelin

With regarding to this matter that Very little research

gene in stomach during fasting increased and

has been done on the impact of exercise training on

decreased postprandial. As a matter of fact the

the peptide, different uncertain issues remained in

plasma level of ghrelin decreased in state of positive

this field.

energy balance and increased in state of negative
energy balance. The Obestatin activity is versus

Also it seems that there is no published subject about

Ghrelin function which this action causes to suppress

the impact of 8 weeks endurance training with

appetite and lose weight (2006; Zhang et al., 2005;

moderate and severe intensity on plasma obestatin

Nogueiras et al., 2007).

levels in Male Rats. So in this current study we
attempted to investigate this matter.

The studies on Obestatin indicated that this peptide
has different functions such as impact on bodyweight,

Material and Methods

energy

Animals

consumption,

receiving

water,

glucose

homeostasis, hormone secretion, gastrointestinal

All experiments were in accordance to the principles

movements, sleep, anxiety and memory (Nogueiras et

of the declaration of Helsinki, and the protocol was

al., 2007; Bresciani et al., 2006; Brunetti et al., 2010;

approved by the Ethics Committee of the School of

Dun et al., 2006; Lagaud et al., 2007; Tang et al.,

physical education and sport sciences at Islamic Azad

2008, Unniappan et al., 2008). Plasma obestatin

University, Central Tehran Branch, Tehran, Iran.

concentrations will be regulated by hunger and satiety

Nineteen 8-weeks old male Wistar rats (200 to 225 g)

(Guo

meal

from Pasteur’s Institute were used for this study.

(Sedlácková et al., 2008), losing weight and fatness

Animals maintained in the Animal House Center,

(Wang et al., 2008). In the studies observed that the

Department of physical education and sports sciences

plasma obestatin level and also rate of appetite

of the University of Tehran. The animals were housed

inhibition is significantly lower in fat people than

3 per cage (40 × 20 × 20 cm) and they had a 12-hour,

normal people (Guo et al., 2007). It is sounded

12-hour light–dark cycle. Temperature and humidity

however the reduction of Obestatin function involved

of room were controlled and maintained at 22°C ±3°C

into Pathophysiology of obesity (Lagaud et al., 2007).

and 40-60%, respectively. Subjects were fed a pellet

In a study one year physical activity with diet

rodent diet (10 gr/100 gr bW) and had free reach to

program caused to lose weight in obese children and

water. Animals were randomly divided to control (n =

et

al.,

2008),

high

carbohydrate
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5), high intensity training (n = 7) and moderate

The living conditions of animals in the control group

intensity training (n = 7) groups.

except daily exercise in different times was so similar
to exercise group even in order to further simulation

The protocol for the assessment of aerobic capacity

of control group with in training groups, they put

in rats

three times a week on treadmill for 15 min at o.15

With regarding to the lack of access to direct tools

m/s. This exercise did not make any response.

such as respiratory gas analyzer device, the indirect
protocol with high accuracy was used as follows:

Blood sampling

First, rats warmed up for 10 min and the intensity of

Rats were anesthetized intraperitoneally Fourty-eight

40% or 50% VO2max, then after warm up, the tests

hours after the final training session (after 12 h

started with rats running at the speed of 15m/min for

fasting), with injection of ketamine (30 to 50 mg/kg

2min. Then, the treadmill speed increased 0.03 m/s

bw) and xylazine (3 to 5 mg/kg bw). Blood was

(1.8 to 2 m/min) every 2 min till the animals were not

collected directly from the right ventricle. Collected

able to run anymore. The criterion for reaching to

plasma poured in EDTA-containing tubes and was

VO2max was the lack of increased VO2max despite

centrifuged during 10 min at 3500 round/min, then

increased speed.

the plasma was frozen at -80ºC. Total plasma
obestatin concentration was determined by rat ELISA
kit (EIA; Bachem, Peninsula Laboratories Inc., CA,

Endurance training group’s protocol

USA). The sensitivity of kit was 0.02 ng/mL.

In order to familiarize with continuous training, in
the first two week (7-10 days), rats walked on the

Statistic analysis

treadmill for 20 min at 5m/min and then speed and

Evaluation of normality was performed with the

time gradually increased to determined intensity for

Kolmogorov-Smirnov test, and values were found to

each group. Aerobic training program included 8

be normally distributed. Repeated measures ANOVA

weeks, 5 sessions per week for 60 min. the intensity of

was used for analayzed changes in mean body weight

the exercise was 80% - 85% VO2max for high

between groups over time. One-way ANOVA and

intensity training group (HIT group) and 70% - 75%

Tukey post-hoc tests were used to assess differences

VO2max for moderate intensity training group (MIT

between obestatin concentration values. Results are

group). At the begining and end of exercise in each

reported as means ± SE. Significance was defined as

session, 5 min at 50-60% vo2max taken into account

p<0.05. Data were analyzed using the SPSS software

for warm up and cool down.

(version 19; SPSS, Chicago, IL).

At the end of each two-week, a test of maximal

Results

Oxygen consumption and a new training speed for

The mean weight in HIT group reduced significantly

next week were calculated. The treadmill speed

than to control group. In contrasting, were not any

initially was 16 m/min and 20 m/min in the first

significant differences between MIT groups with

week, and then in

8th

week it reached to 30 m/min

control group (Table 1).

and 34 m/min in moderate intensity endurance
training group and high intensity endurance training

The yielded result from one- way ANOVA indicated

group, respectively. The treadmill incline was zero in

that the exercise didn’t have any meaningful impact

all of exercising steps. All of training sessions

on the plasma obestatin levels and the amount of the

implemented under red light at 8 -9 PM (due to their

plasma

activation cycle were in darkness).

differences between these three groups. Of course it is

obestatin

didn’t

have

any

significant

notable that the obestatin in Exercise training groups
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was higher than control group even their differences

meaningful level (P=0.142).

between HIT and control groups reach near to
Table 1. Mean body weight, and plasma obestatin concentrations in male wistar rats.
Variables
Body Weight, g
Obestatin, ng/ml

Control

MIT

HIT

F Value

P Value

318.6±11.78
2.05±0.12

306±8.86
2.15±0.11

293.71±8.84
2.19±0.11

4.731
2.066

0.024a
0.159

Values are mean±S.E.M.
MIT: Moderate intensity training, HIT: High intensity training
a HIT vs Control
Discussion
In the present study it was observed that plasma

Thus, factors such as the fasting state of subjects

obestatin levels increased after moderate and high -

during the study, subjects' weight, body mass index,

intensity endurance exercise but this increase was not

type of program being employed and even the

significant in any of the training groups compared to

sampling time after the exercise have been different

controls. The results showed that the mean plasma

in the studies and have played a role in the incidence

obestatin after high-intensity exercise was larger than

of different findings.

the mean obestatin after moderate exercise.
It should be noted that a possible reason for the
Increased plasma obestatin subsequent to endurance

change of obestatin levels is the effect of certain

exercise has also been observed in Ghanbari-Niaki

hormones. It is likely that changes in the levels of

studies (Ghanbari-Niaki et al., 2008; Ghanbari-Niaki

certain hormones during exercise have caused

et al., 2010). However in Ghanbari-Niaki studies

obestatin levels to change, because previous studies

increased plasma obestatin following training has not

have shown that levels of plasma obestatin and

been significant. In this study, it was found that the

ghrelin and stomach are regulated by several

type and duration of training programs have been

hormones such as growth hormone, (Murakami et al.,

effective on how to respond and adapt.

1997), insulin, somatostatine (Harada et al., 2008),
and glucagon (Andersson et al., 2005). Given that in

The results of the present study are similar to those of

the present study the levels of these hormones were

Wang et al (Wang et al., 2008) where the effect of 8

not examined, hormone changes may be effective in

weeks of training session of treadmill running with a

changing obestatin. To clarify this issue requires

slope of 5 degrees and a speed of 20 meters per

further and more comprehensive studies.

minute, 5 days a week and each session 40 minutes,
on plasma obestatin levels in obese mice had been

It should be noted that up to now no studies have

examined, and results showed no change in plasma

examined the effect of endurance training on the level

obestatin levels following acute and chronic exercise.

of obestatin and this study is the first research on this

However, it was seen that diet coupled with a weight

topic. The findings of this study show that although

loss

plasma

obestatin levels following moderate and high intensity

obestatin levels in overweight children (Reinehr et al.,

endurance exercise have no significant difference

2008; Zou et al., 2009). In this respect, the

compared with the control group, the obestatin levels

researchers

increase

in the subjects following high intensity exercise is

following weight loss may be an essential mechanism

higher than those in control group with moderate

developed for the maintenance of weight loss (Lagaud

intensity. So exercise intensity may also be effective in

et al., 2007).

this matter.

exercise

program

concluded

would

that

increase

obestatin

280 | Khatam et al.

J. Bio. & Env. Sci. 2013
References

of Clinical Endocrinology & Metabolism. 92(5),

Andersson U, Treebak JT, Nielsen JN, Smith

1875-80.

KL, Abbott CR, Small CJ, Carling D. 2005.
Exercise in rats does not alter hypothalamic AMP-

Hanbari-Niaki

activated protein kinase activity. Biochemical and

A,Kraemer RR. 2010. Effect of acute ethionine

Biophysical Research Communications 329(2), 719-

injection on plasma ghrelin and obestatin levels in

25.

trained male rats. Metabolism. 59, 982.

Bresciani E, Rapetti D, Dona F, Bulgarelli I,

Harada T, Nakahara T, Yasuhara D, Kojima S,

Tamiazzo L, Locatelli V. 2006. Obestatin inhibits

Sagiyama K, Amitani H, Laviano A. 2008.

feeding but does not modulate GH and corticosterone

Obestatin,

secretion in the rat. Journal of Endocrinological

responses to an oral glucose tolerance test in

Investigation 29(8), 16-8.

therestricting type of anorexia nervosa. Biological

Broglio F, Prodam F, Riganti F, Muccioli G,

Psychiatry. 63(2), 245-7.

acyl

A,Soltani

ghrelin,

R,Shemshaki

and

des-acyl

ghrelin

Ghigo E. 2006. Ghrelin: from somatotrope secretion
to new perspectives in the regulation of peripheral

Hillebrand JJ, de Wied D, Adan RA. 2002.

metabolic functions. Frontiers of hormone research

Neuropeptides,

35, 102-14.

regulation: a hypothalamic focus. Peptides 23, 2283–

food

intake

and

body

weight

306.
Brunetti L, Di Nisio C, Recinella L, Orlando G,
Ferrante C, Chiavaroli A. 2010. Obestatin inhibits

Kojima M, Hosoda H, Date Y, Nakazato M,

dopamine release in rat hypothalamus. European

Matsuo H, Kangawa K. 1999. Ghrelin is a

Journal of Pharmacology 641(2-3), 142-7.

growthhormone-releasing

acylated

peptide

from

stomach. Nature 402(6762), 656-60.
Dun SL, Brailoiu GC, Brailoiu E, Yang J,
Chang JK, Dun NJ. 2006. Distribution and

Kraemer RR, Castracane VD. 2007. Exercise and

biological activity of obestatin in the rat. Journal of

humoral mediators of peripheral energy balance:

Endocrinology 191(2), 481-9.

ghrelin and adiponectin. Experimental Biology and
Medicine (Maywood) 232, 184-94.

Ghanbari-Niaki A, Jafari A, Abednazari H,
Nikbakht H. 2008. Treadmill exercise reduces

Lagaud GJ, Young A, Acena A, Morton MF,

obestatin concentrations in rat fundus and small

Barrett TD, Shankley NP. 2007. Obestatin

intestine. Biochemical and Biophysical Research

reduces food intake and suppresses body weight gain

Communications 372, 741-5.

in rodents. Biochemical and Biophysical Research
Communications 357(1), 264-9.

Guo ZF, Ren AJ, Zheng X, Qin YW, Cheng F,
Zhang J. 2008. Different responses of circulating

Lagaud GJ, Young A, Acena A, Morton MF,

ghrelin, obestatin levels to fasting, re-feeding and

Barrett TD, Shankley NP. 2007. Obestatin

different

reduces food intake and suppresses body weight gain

food

compositions,

and

their

local

expressions in rats. Peptides 29(7), 1247-54.

in rodents. Biochemical and Biophysical Research
Communications 357, 264-9.

Guo ZF, Zheng X, Qin YW, Hu JQ, Chen SP,
Zhang Z. 2007. Circulating preprandial ghrelin to

Murakami T, Shimomura Y, Fujitsuka N,

obestatin ratio is increased in human obesity. Journal

Sokabe M, Okamura K, Sakamoto S. 1997.

281 | Khatam et al.

J. Bio. & Env. Sci. 2013
Enlargement glycogen store in rat liver and muscle by

Wang J, Chen C, Wang RY. 2008. Influence of

fructose-diet intake and exercise training. Journal of

short-and long-term treadmill exerciseson levels of

Applied Physiology. 82(3), 772-5.

ghrelin,obestatin and NPY in plasma and brain
extraction of obese rats. Endocrine 33(1), 77-83.

Nogueiras R, Pfluger P, Tovar S, Arnold M,
Mitchell S, Morris A. 2007. Effects of obestatin on

Woods SC, Benoit SC, Clegg DJ, Seeley RJ.

energy balance and growth hormone secretion in

2004.

rodents. Endocrinology 148, 21-6.

Regulation of energy homeostasis by peripheral

Clinical

signals.
Reinehr T, De Sousa G, Roth CL. 2008.

Best

endocrinology
Practice

&

and

metabolism.

Research

Clinical

Endocrinology & Metabolism 18, 497- 515.

Obestatin and ghrelin levels in obese children and
adolescents before and after reduction of overweight.

Zhang JV, Ren PG, Avsian-Kretchmer O, Luo

Clinical Endocrinology (Oxf). 68(2), 304-10.

CW, Rauch R, Klein C. 2005. Obestatin, a peptide
encoded by the ghrelin gene, opposes ghrelin's effects

Sedlácková

D,

Dostálová

I,

Hainer

V,

on food intake. Science 310(5750), 996-9.

Beranová L, Kvasnicková H, Hill M. 2008.
Simultaneous decrease of plasma obestatin and

Zhang JV, Ren PJ, Avsian-Kretchmer O, Luo

ghrelin levels after a high-carbohydrate breakfast in

CW, Rauch R, Klein C. 2005. Obestatin, apeptide

healthy women. Physiological Research 57(Suppl 1),

encoded by the ghrelin gene, opposes ghrelin's effects

29-37.

on food intake, Aj Science 310(5750), 996-9.

Tang SQ, Jiang QY, Zhang YL, Zhu XT, Shu G,

Zou CC, Liang L, Wang CL, Fu JF, Zhao ZY.

Gao

2009. The change in ghrelin and obestatin levels in

P.

2008.

Obestatin:

its

physicochemical

characteristics and physiological functions. Peptides

obese

children

29(4), 639-45.

Paediatric. 98, 159-65.

Unniappan S, Speck M, Kieffer TJ. 2008.
Metabolic effects of chronic obestatin infusion in rats.
Peptides 29(8), 1354-61.

282 | Khatam et al.

after

weight

reduction.

Acta

