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Abstract:
Obesity and weight gain is one of the problems that human beings face today. the purpose of this study
was to investigate the effect of three months volleyball training on serum levels of ghrelin in overweight and

obese men.

Materials and Methods: 28 overweight and obese men (mean * SD: age 38.5+4.6 years; height, 173.2 £ 6.7
cm; weight 94.0 + 5.2 kg) were randomly divided into control and exercise groups. The exercise group trained
for three times a week for 12 weeks. Blood samples were taken 48 hours after the last training session. Serum

ghrelin levels were measured by ELISA kit and analyzed by independent T-test.

Results: The results of the study showed that serum ghrelin decreased significantly in the training group com-

pared to the control group (p = 0.01).

Conclusion: Based on the findings of this study, volleyball trainings during 12 weeks drcrease serum ghrelin and

body weight. Therefore, it is recommended for reduce serum ghrelin and weight, volleyball training be done.
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Introduction

Today, technological advances and lifestyle changes have led to a reduction in the relative daily physical
activity. In addition, it has increased the inappropriate diet and willingness to consume ready-to-eat foods for
some diseases associated with weight gain (Dridi & Taouis, 2009). Despite significant advances in diagnosis,
prevention and treatment, cardiovascular disease is the leading cause of death worldwide (Antuna-Puente,
Feve, Fellahi, & Bastard, 2008). Weight gain and obesity endanger the health of people and cause the preva-
lence of obesity-related diseases such as insulin resistance, diabetes, high blood pressure, arthritis, cancer,
stroke and coronary artery disease, heart failure (Khalil, Wagner, & Goldberg, 2004). Health researchers (Khalil
et al., 2004; Miles, 2007) believe that monitoring of hormones associated with appetite is important to pre-
vent weight gain, obesity and complications, as well as changes in lifestyle, one of the ways in which the risks
of increased Reduced weight and obesity, doing sports activities. Sports activity is considered as the basis for
the prevention and treatment of chronic metabolic diseases such as obesity, diabetes and sarcopenia. Regular
exercise has many beneficial effects on the body, including its role in energy balance, the improvement of body
composition, its effects on the control and prevention of obesity, overweight, and in preventing and improving
many diseases (Miles, 2007).
In obesity and weight gain, hormones related to obesity are also important and one of the most important of
these hormones is ghrelin. The ghrelin is a peptide 28 amino acid, which is mainly made up of the intestinal
cells of the actinic mucous membrane called X / A cells, which is also referred to as ghrelin cells (Arazi & Asadi,
2011). The ghrelin, in addition to the stomach, is also partly produced in the pancreas, the small river and the
kidney. The amount of ghrelin in the body increases during hunger and reduces the amount of syrup, which
somehow helps to balance energy in the body, in other words, increased levels of ghrelin increase appetite
(Ariyasu et al., 2001). The ghrelin hormone is acylaric and non-anxiolytic (Saghebjoo, GHANBARI, Rajabi, Fathi,
& Hedayati, 2011), the sum of which is called ghrelin toma. Different studies have been done on acyl ghrelin
and total appetite, but it is thought that the acellular type of ghrelin has the potential to increase appetite
relative to its non-acidic form (Saghebjoo et al., 2011) because ghrelin Acylurase is a type of activated ghrelin.
Non-acellular ghrelin has no pituitary activity in humans and can not affect appetite (Kim et al., 2008).
Kraemer et al (Kraemer et al., 2004) study showed that in the exercise program with 80% strength of one maxi-
mum repetition, the levels of ghrelin plasma were significantly reduced (Kraemer et al., 2004), while Takano et
al examined the effects of resistance training With 20% strength, a single maximum frequency did not change
the amount of ghrelin (Takano et al., 2005). It should be noted that the above findings are reports of a one-
to-one response to exercise, and the results of adaptation to long-term exercise can be considered as other

dimensions. For example, For example, Saghebjoo et al (Saghebjoo et al., 2011) study did not see a change in
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the plasma ghrelin after 4 weeks of strength training with 40% of one maximum repeat in young women.
(Saghebjoo et al., 2011), and Ravusin et al observed decrease in serum ghrelin the non-athlete»s boys bicycle
exercise after 93 days (Ravussin, Tschdp, Morales, Bouchard, & Heiman, 2001). However, no research has yet
examined the effect of long-term volleyball exercise on serum ghrelin because Volleyball is one of the sports
that the general public can do. The reason we chose this sport is that it is both cost-effective and easy for both
men and women, both in the gym and other places.

It can be seen from above mentioned studies results are different, as well as among various sports disciplines,
one of the fields that is practically available for the general public is volleyball exersises. The aim of this study
was to investigate the effect of volleyball exercises on serum ghrelin levels in order to determine whether this

sport can reduce ghrelin levels and prevent weight gain or not?

Matherials and methods

The research method was quasi-experimental. The statistical population of this research was adult people in
Suleymaniyeh. After recall and information, Twenty eight (28) men (mean + SD: age 38.5+4.6 years; height,
173.2 £ 6.7 cm; weight 94.0 £ 5.2 kg) volunteered to participate in this study. All participants were provided
with information sheets and verbal explanations of the study procedures. Participants were divided into two
groups: first group was volleyball training (14 people) and second group was control (14 people). To determine
the overweight men, we used the BMI 1 formula to divide the weight into a height squared and weighted the
weight index between 25 and 30 for overweight individuals (Ha et al., 2010). The criteria for entering the partic-
ipants were overweight, non-athlete, no supplementation or medication, no history of iliness and no diseases
such as cardiovascular, diabetes, liver, thyroid and gastrointestinal and renal disorders.

Before starting the study, a briefing session on all the programs, the proper way to carry out the exercises and
the possible risks for the participants was explained, and all the participants were provided with consent form
and the physical health questionnaire. Given that one of the limitations of this study was the lack of proper
control of the subjects» diet, and on the other hand, they also asked them not to change their daily diet and to
avoid consuming any additional food and food supplement, and during the course Do not take any medicine
and inform them if you use it. In the end, the subjects were assured that their information would be reported in
general, and they were also informed of their ability to withdraw from the study at any time and for any reason.
The exercise protocol included 12 weeks of exercises and volleyball games. The exercises were performed three
times a week, twelve weeks training protocol for the experimental group at all stages of exercise session was
done with the maximum power. Exercises designed as volleyball-specific exercises (no ball play), In the form
of jumping, explosive, velocity and agility (spike and defense patterns) at the stations, the design was done. all
stations in twelve weeks fixed number (5 stations), but the design of the exercises changed every four weeks.

repeat rate for each station in the first four weeks were 2, the second four weeks were 3, and the third four
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weeks were 4 repetitions. break time actively based on time pattern 30 and 60 seconds between volleyball
matches and 3 minutes between each station was taken. In each session 10 minutes were taken for general
and specialized (valleyball) warm-up and tensile exercises, 30 to 45 minutes for running stations that training
protocol was performed and at the end 5 minutes spent for recovery. Exercises done in spring and in conditions
moderate climate (sulaymaniye).

each session including 10 minutes of warm-up at the beginning, then, and then performing running activities
for 5-10 minutes, then do Volleyball Techniques and then performing group exercise (valleyball game), and
finally, cooling down to 10 minutes. For 12 weeks, participants in the control group were prohibited from par-
ticipating in any sport activity (Arazi & Asadi, 2011).

Blood sampling

Subjects were advised to avoid any physical activity or exercise for 48 hours prior to blood sampling. Exercise
and control groups were asked to attend blood sampling in the laboratory after 12 hours of fating. In the labo-
ratory, after 15 minutes of rest in sitting position, resting heart rate was recorded by a medical device, and then
5 ml blor brachial vein, and then The samples centrifuged and maintained at -70 ° C until the test.

At the end of exercise protocol, 48 hours after the last training session, subjects in both control and experimen-
tal groups, in the fating state and similar to the pre-test condition were present in laboratory, and after mea-
suring the anthropometric indices and resting heart rate, blood samples were taken for determine the effect
of exercise program on the plasma variables. Serum ghrelin was measured by ELISA method (Enzyme Linked
Immunosorbent Assay) using Chinass Bioassay Technology Laboratory Kit.

Statistical Analysis

For analyzing of statistical data was used SPSS software version 21. Independent t-test was used to compare
the baseline levels of the studied variables and compare the studied variables in post-exercise exercise sched-
ules in both experimental and control groups; also, to determine the significant levels of each of the variables
by the duration of training and exercise, Respectively, in the experimental and control groups, respectively. P
<0.05 was considered significant.

Findings

The results of independent t-test showed that ser levels of ghrelin n-

trol group (P = 0.01) and there was significant diff

or
exercise group, respectively 580+50 and 4602+40. 500 | I | I

ghrelin exercise pre ghrelin exercise pos ghrelin con pre ghrelin conpos

nanogram/litre
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Chart1.Ghren level in groups (P= 0/05)*

Discussion
The aim of this study was to investigate the effect of 12 weeks volleyball training on serum levels of ghrelin in
overweight and obese men. the findings of this study showed that 12 weeks of volleyball exercise lead to a sig-
nificant decrease in serum levels of ghrelin in obese adult males. The findings of this study are consistent with
the results of Kim et al and Ravusin et al (Kim et al., 2008; Ravussin et al., 2001). But study of Vestergaard et al
showed that aerobic exercise activity did not change in the levels of ghrelin in obese men (Vestergaard et al.,
2007). In this regard, some studies have suggested that if exercise does not involve long-term dietary programs
with a significant reduction in body weight, there will be no change in ghrelin and other peptide hormones
(Reinehr, De Sousa, & Roth, 2008).

There is no clear evidence regarding the mechanism of the effect of volleyball exercises on appetite, however

Broom et al had a 1 to 2 hour reduction in appetite during and after both aerobic and resistance physical ac-
tivity to reduce plasma ghrelin and increase hormonal levels Others have linked (Broom, Batterham, King, &
Stensel, 2009). Plasma levels of appetite regulating hormones such as Neuropeptide Y, Glucagon-like peptides,
Agytia protein, Nesfatin, Leptin, Propymolanocortin, etc are very important factors in the interpretation of the
findings (Broom et al., 2009).

The present study showed that reduction of serum ghrelin is associated with a decrease in body weight. In this
regard, Wang et al, according to their findings, suggested that the decrease in levels of ghrelin in the hypo-
thalamus leads to a decrease in appetite and body weight due to long-term exercise. blood ghrelin levels have
a daily cycle and are affected by factors such as age, sex, GH, BMI, glucose and insulin (Wang, Chen, & Wang,

2008), although the effects of some of these factors are not yet fully confirmed.

In the present study, there was a significant reduction in weight associated with reduction of serum ghrelin in
the exercise group. The level of ghrelin secretion seems to be affected by lipid metabolism; however, the effect
of ghrelin on lipid metabolism has been reported by some other studies (Date et al., 2001). It has also been
shown that ghrelin stimulates lipogenesis and inhibits lipid oxidation in white adipose tissue (Thompson et al.,
2004). These findings point to the fact that a decrease or increase in serum levels of ghrelin is associated with
similar changes in body fat levels. Therefore, it seems that subsequent reduction of the ghrelin hormone de-
creases the weight; in other words, one of the methods of weight loss is ghrelin. In some other studies, it was
observed that the levels of serum ghrlin significantly decreased in those who had exercise activity with a signifi-
cant reduction in body weight (Wang et al., 2008). In confirmation of these findings, some recent studies have
revealed that ghrelin plays an important role in the adipogenic process and energy storage in adipose tissue
(Rodriguez et al., 2009). In visceral fat tissue, ghrelin increases fat accumulation by increasing the expression of

adipogenic genes, such as acetyl-co-carboxylase (Rodriguez et al., 2009). Gurlin injection independently affects
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lipid metabolism by regulating adipogenic lipolysis enzymes and suppressing neuradrenal release in adipose
tissue (Mano-Otagiri, Ohata, lwasaki-Sekino, Nemoto, & Shibasaki, 2009).

conclusion

In summary, the findings of the this study confirm some of the previous observations that long-term exercise
activities associated with weight loss lead to a reduction in serum ghrelin in obese people and the role of exer-
cise as a Non-pharmacologically treatment supports the regulation and balance of peptide hormones that are
effective in the prevalence of obesity; however, despite the findings of the present and other previous studies,
recognizing the main mechanisms responsible for the interaction of ghrelin and obesity and the role of physical

activity on their implementation of studies More needs to be done in this regard.
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The effect of 10 weeks of high intensity resistance training and folate supplementation on ghrelin and leptin in

male wistar rats
ABSTRACT

The purpose of this study was to investigate the effect of 10 weeks of folate supplementation dur-
ing high intensity resistance training on ghrelin of stomach and leptin of serum in male wistar rats. Twenty
eight adult male wistar were divided into four groups: control, folate supplementation, resistance training and
training + folate supplementation groups. Training groups carried out 10 weeks of resistance training on lad-
der. The ghrelin of stomach and leptin of serum samples 48 hours after last training session were taken and
was assessed by ELISA kit. The results of this study showed that the ghrelin of stomach increased significantly
in resistance +folate and folate groups in compare to control and resistance groups. However, no significant
differences were observed in leptin of serum between groups. Generally the conclusion of this shown the
folate supplementation during high intensity resistance training, increases the ghrelin of stomach, Then feed-
ing folate supplementation is effective for increase of ghrelin of gastric and appetide for elite athlets and even

nonathletes.
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