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Abstract 
Introduction: Nowadays, obesity is one of the health problems in the 
world, the incidence of which is spreading. In recent years, with the 
spread of obesity and metabolic complications caused by obesity, 
much scientific attention has been paid to the study of adipose tissue. 
Today, adipose tissue is not considered a static tissue that stores only 
energy, but is considered a metabolically active tissue. Like the 
glandular system, metabolic tissues secrete various secretory factors 
that have autocrine, paracrine and endocrine functions depending on 
the extracellular environment. Environmental factors such as diet, 
physical activity, and metabolic status are the main causes of 
overweight and obesity; in turn overweight and obesity are also 
affected by genetic traits. As a general rule, excess body fat is the 
result of a long-term imbalance between energy intake and energy 
expenditure.  
Conclusion: Proper selection of exercises is an important factor in 
changing the lifestyle of obese children and adolescents and is an 
effective indicator in the control and treatment of obesity. Physical 
activity creates a negative energy balance due to increased energy 
consumption. Recent research suggests that high intensity interval 
training (HIIT) creates a temporary state of anorexia that delays 
hunger for a short time after exercise, but this effect is short-term. On 
the other hand, HIIT plays a role in the changing energy consumption 
through changes in hunger and appetite signals as well as regulatory 
peptides at the levels of short to long-term signals in obese 
individuals. This review article discusses the effectiveness of HIIT in 
obese people. 
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Extended Abstract 

Introduction 
Recent advances in obesity research have 
shown that genetic mutations do not justify 
the growing trend of obesity, and that 
environmental factors and lifestyles are 
more effective. Although some people may 
be prone to obesity and related diseases as 
a result of genetic factors, it is not the only 
cause of obesity, and there are other 
determinants of the condition (1). Today, 
the obesity index is expanding due to the 
change in modern lifestyle, which indicates 
an increase in calorie intake and a decrease 
in physical activity, and it is believed that 
the cause of obesity is really complex and 
vague and is not well known (5). Several 
peptides released by peripheral tissues 
interact with specific areas of the brain, and 
the secreting neurons release anti-appetite 
or appetizing neuropeptides that are 
involved in controlling nutritional behavior 
and energy consumption patterns (7). 
Environmental signals can be divided into 
two main parts: a) appetite-suppressing 
signals, such as leptin and peptide PYY3-36, 
which are involved in long-term energy 
balance regulation and directly in 
responding to changes in body proportions, 
b) appetite increasing signals, such as 
agouti-related protein (AgRP) and ghrelin, 
that are involved in acute control of 
nutritional behavior (8, 9). Recent research 
suggests that high intensity interval training 
(HIIT) creates a transient anorexia nervosa 
that delays the feeling of hunger for a short 
time after exercise, but this effect is short-
term. By focusing on HIIT, one can see the 
possibility of changing energy consumption 
through changes in hunger and appetite 
signals as well as regulatory peptides from 
short to long signal levels (17). In this 
article, first, the mechanism of action of 
hormones affecting appetite is explained 
and then the effect of HIIT on the response 
of these hormones is discussed. 
 
 
 
 

Appetite-suppressing hormones 
Leptin 
Leptin is an adipokine secreted from 
adipose tissue which is a major regulator of 
inflammatory status and glucose and fat 
metabolism and can be resistant to insulin 
(18). Leptin levels are directly related to the 
body's fat stores and respond to changes in 
the body's energy balance. Leptin levels in 
obese children and adolescents are 4 to 5 
times higher than in peers who arein 
normal weight (22, 23). 
 
Peptide PYY3-36 
Peptide PYY3-36 is associated with short-
term appetite which has been observed at 
different ages of obesity. This anorexigenic 
peptide covers a wide range of peptides 
involved in food absorption regulation. PYY 
is presented in two main forms, PYY3-36 
(biologically active form and effective in 
satiety) and PYY1-36, though many studies 
have reported total PYY (30). PYY3-36 is 
released from L cells, especially in the small 
distal intestine, and is stored at high levels 
for several hours after eating (34). After 
absorbing nutrients, the presence of 
nutrients in the duodenum probably 
releases a nerve signal or sputum into the 
distal river that plays an important role in 
the initial release of PYY3-36, and is then 
accompanied by direct stimulation of L cells 
in the ileum. (35). Although some of these 
peptides are produced and secreted in the 
brain and hypothalamus, the production of 
the central and peripheral nervous system 
and its activities indicate parallel paths in 
moderating nutritional behavior (36). 
 

Appetite increasing hormones 

Agouti-related protein (AgRP)  
The Agouti-related protein (AgRP) gene is a 
candidate for obesity (52) and an 
appetizing and stimulating appetite-
enhancing peptide .It is involved in 
nutritional behavior or weight regulation 
and energy homeostasis, and its plasma  

Review the Effect of High Intensity Interval Training on Obesity- Related Hormones 

2                                                          Researches in Sport Sciences and Medical Plants. 2020; 1 (1): 1- 18 



levels are higher in obese individuals (53, 
54). Studies have shown that physical 
activity under normal conditions causes 
overeating by receiving energy and 
stimulating Y neuropeptide activity and the 
Agouti-related protein (AgRP) in the 
hypothalamus (8, 55). The negative energy 
balance for stimulating appetite and 
increasing food absorption depends on the 
severity, duration and the type of the 
exercise, the initial amount of fuel resources 
and nutritional status (57).  
 
Ghrelin 
Ghrelin is a 28-amino acid peptide derived 
from its precursor, preheproghrelin, which 
contains 117 amino acids. The ghrelin 
sequence is located immediately after the 
23 amino acids associated with the peptide 
sign. To detect the hormone, a group of 
octanivil has been added to the serine 
amino acid ghrelin No. 3 which is required 
by the recipient (59). Ghrelin is a hormone 
that affects the feeling of hunger and long-
term regulation of body weight. This 
peptide hormone is secreted from the 
gastrointestinal tract, especially the 
stomach, and plays an important role in 
increasing the absorption of food and fat 
mass (61). The findings show that the 
expression of the ghrelin gene increases 
during starvation and decreases during 
satiety. In fact, the plasma levels of ghrelin 
decrease during positive energy balance 
and increase during negative energy 
balance (63).  
 
High intensity interval training 
(HIIT)  
HIIT is a style of training that is attributed 
to repeated bouts with relatively short 
interval activities with high intensity or 
intensity close to the one  obtained by 
Vo2peak (68). Due to the intensity of the 
training, an HIIT bout may last from a few 
seconds to several minutes, and various 
bouts are separated by a few minutes of 
rest with low-intensity activity (69). There 
is ample evidence that HIIT has a wide 
range of cardiovascular and metabolic 
benefits (increased cardiovascular fitness, 
mitochondrial biogenesis, increased 
expression of glucose transporter type 4 

(GLUT­4) levels, and insulin sensitivity) as 
long-term continuous training or even more 
(71 -74). These can help oxidize much body 
fat. In this regard, various studies have 
shown that HIIT can be a cost-effective 
method of body weight management in 
obese and overweight people (75, 76). 
Recent research shows that HIIT creates a 
state of transient anorexia that delays the 
feeling of hunger for a short time after 
exercise, but this effect is short-term. This 
training also plays a role in changing energy 
consumption through changes in hunger 
and appetite signals as well as regulatory 
peptides at short to long signal levels (17). 
The regulation of energy balance following 
HIIT involves an organized action and 
reaction between the central nervous 
system (CNS) and various organs that is 
effective in establishing energy homeostasis 
(54). On the other hand, producing a 
negative energy balance through exercise 
may trigger behavioral stimulation to 
compensate for nutrition which in turn can 
neutralize the energy loss caused by activity 
and can alter its effects on weight loss (79). 
In general, much of the evidence points to 
the increased levels of fasting ghrelin with 
weight loss from training. These results 
show that weight loss affected by training 
plays a role in normalizing fasting ghrelin 
levels in obese individuals (86, 90, 91).  
 

Conclusion 
Most of studies show that HIIT delays the 
feeling of hunger by creating a state of 
transient anorexia for a short time after 
exercise and plays a role by changing the 
signals of hunger and appetite as well as 
regulatory peptides from short to long term 
signal levels.  
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 مروریمقاله 

 َبی مزتبط بب چبقیمزيری بز اثزات تمزیه تىبيبی بب شدت ببلا بز ًَرمًن
 

 2 سید رضب عطبرسادٌ حسیىی ، 2 ، مُزداد فتحی*2 ، محمد مسبفزی ضیبءالدیىی1 تًحید مبًُت مقدم

 ٮؿٹد، اپساٰ  آٮٵشؼ ْب٪ٽ ٖٿساٲتٛبْٽ خبٴزاٰ، ٦سٴٶ تسثٿت ثدٲٽ ٴ ٫ْٵ٬ ٴزشؾٽ، ٮٵغػٷ. 1

 ٦سٴٶ ٚٿصپٵ٪ٵضټ ٴزشؾٽ، داٲؿ٣دٶ ٫ْٵ٬ ٴزشؾٽ، داٲؿ٧بٶ ٚسدٴغٽ ٮؿٹد، ٮؿٹد، اپساٰ. 2

 

 

 

 

 

 

 

 

 

 

 

 

 مقدمٍ
ټ ٸبرٹؽٰ دادٶ اغت، ٲؿبت چبٞٽ تحٟٿٟبدز خٿس ټ اٸبٚتپٿؿس

ٴ ٮحٿًٽ ٮ٩ اْٵٴ ٲٿػتٳد اٞٽ چٴٰ ٚصزٴش اٲد ٺ زٴتٵرٿٷ ٢ٳٳدضٲتٿ٣ٽ 
غت ثسخٽ ا٦سچٷ ٮٯ٣ٱ ٲد، اٮٿٳٷ ٮٵحسشپٱ دز اٲد٦ٽ ثٿؿتس ٶ شؾٿٵ

 ٮستجى ثب ټ ٸبزټثٿٯبٴ ٲتٿ٣ٽ ٮػتٓد ثٷ چبٞٽ ضٮ٩ اٲتٿزٷ ْٵاد دزٚسا
 

 
 
 
 
 

ٮ٩ تٓٿٿٱ اْٵٴ ثبؾد چبٞٽ ٲٯٽٴش ٮس تٳٹب ٫ْت ثساپٱ اٮب ، اثبؾٳدآٰ 
 اٰٲؿٯٳددا .(1) ٴد دازدرٴنٷ زپٱ ْبد اپزباټ اٲٿص ثسټ پ٧سٶ د٢ٳٳد
تحٵ٨ ٦رؾتٷ ٨ غب 35000ٰ يٽٲػبٮٳؿبء ضٰ اٲد ٢ٷ اٰ دادٶٲؿب

ٶ دز ثٵپط، ٲد٦ٽش٦رؾتٷ ٮحٿى ٰ ٞسدز ٮب ، اغتاؾتٷ اغبغٽ ٲدا
 غت. اتٗٿٿس پبٚتٷ اټ ٞبث٩ تٵرٷز قٳٓتٽ ثٷ يٵټ ٸبز٢ؿٵ

 
 

 
 
 
ؾٽ اش ٿس ٲبٮ٤ ٴ ٢بٸؽ ٮسرٷ دز تٵث٩ ٞبټ ٸبٚتپٿؿسد رٵٴثب 
ټ ٸبحتٽزاٲبزټ اش ثػٿبٰ ٮبٴ دزٸٯچٳٿٱ ؾٳبغبپٽ ، ٦ٿسٸبټ ٴازټثٿٯب

 چکیدٌ

-٨غبثبؾد. دز ؼ ٮٽ٦ػتس٨ حبِ آٰ دز ؾٿٵدٶ ٴ ب ثٵـٲٿدحبنس ٨ غلاٮتٽ حبت ٮؿ٣لااش چبٞٽ پ٣ٽ  :مقدمٍ ي َدف

غت. ٶ اثٷ ثبٚت چسثٽ ؾددټ پبشتٵرٷ ٫ْٯٽ ٞٽ، چباش ٲبؾٽ ازل غٵخت ٴ غبشټ ْٵٴ چبٞٽ ؼ خٿس ثب ٦ػتسټ اٸب
ٌ غٵخت ٴ ث٣٫ٷ ثٷ ٪حبد، ؾٵٲُس ٦سٚتٷ ٲٯٽضټ دز ٲسٶ ٢ٳٳدٺ اخٿساً ذقسٚٴ غب٢ٱ اٰ ثبٚتٽ ْٳٵثٷ ت چسثٽ ثبٚٴشٶ ٮسا

٢ٳٳد ٢ٷ ٮٽتسؾح زا تسؾحٽ ٮخت٫ٛٽ ټ غٵخت ٴ غبشټ، ْٵاٮ٩ ٸبٚتثبد، غت. ٸٯبٲٳد غٿػت٭ ٖد٨ اثبٚتٽ ٚٓبغبشټ، 
، پٽاپ٭ ٖرزضٮ٩ ٮحٿًٽ ٮبٲٳد اْٵٵ٪ٽ، دازٲد. پى خبزد غ٫پٱ ثػتٷ ثٷ ٮحا٢سٴٲدزا٢ساپٱ ٴ اپب٢ساپٱ، تٵټ اٸبدْٯ٣٫س

تحت تبحٿس د ثٷ ٲٵثٷ خٵٲد ٴ ؾٵٮٽة ٮحػٵٴشٰ ٴ چبٞٽ نبٚٷ ٪ٽ اقا٩٫ْ غٵخت ٴ غبشټ اش نٓٿت اٲٽ، ٴرػٯٚٓب٪ٿت 
ثٿٱ ت يٵلاٲٽ ٮدد٨ تٓب٬ ٲتٿزٷ ْدٰ دز ثدٮبشاد دز چسثٽ ، ٫٢ٽٰ پ١ ٞبٲٵاٰ ٲد. ثٓٳٵاز دازٲٿص ٞسټ ضٲتٿ٣ٽ ٸب٦ٽپطٴ

اٲتخبة ٮٳبغت تٯسپٳبت ثدٲٽ، ْبٮ٫ٽ ٮٹ٭ دز تٗٿٿس ؾٿٵٶ شٲد٦ٽ  .دؾٵٮٽٮكسٚٽ حبق٩ ضټ ٲساٸصپٳٷ ضټ ٴ سٲٚت اپبدز
 ؾٵد. ٢ٵد٢بٰ ٴ ٲٵرٵاٲبٰ چبٜ ٴ ؾبخكٽ ٮٵحس دز ٢ٳتس٨ ٴ دزٮبٰ چبٞٽ ٮحػٵة ٮٽ

اٚصاپؽ ؾٵد، اپٱ زٴپداد ثٷ د٪ٿ٩ : ٚٓب٪ٿت ثدٲٽ ٮٵرت اپزبد پ١ تٓبد٨ ٮٳٛٽ دز اٲسضټ ٮٽوتیجٍ گیزیبحث ي 

(، پ١ ٴنٓٿت ثٽ اؾتٹبپٽ HIITدٸد تٯسپٱ تٳبٴثٽ ثب ؾدت ثبلا )ٸبټ اخٿس ٲؿبٰ ٮٽٮكس٘ اٲسضټ اغت. پطٴٸؽ
اٲداشد، اٮب اپٱ احس ٢ٳد ٢ٷ ثساټ ٮدت ٢ٯٽ پع اش ٚٓب٪ٿت ٴزشؾٽ احػبظ ٦سغٳ٧ٽ زا ثٷ تٓٵپٝ ٮٽشٴد٦رز اپزبد ٮٽ

ٸبټ ٦سغٳ٧ٽ ٴ اؾتٹبپٽ ٴ ٚٽ اش يسپٝ تٗٿٿس دز غٿ٧ٳب٨دز تٗٿٿس اٲسضټ ٮكس ٢HIITٵتبٶ ٮدت اغت. اش غٵټ دپ٧س 
ٸبټ ٢ٵتبٶ تب ث٫ٳد ٮدت اٚساد چبٜ ٲٟؽ دازد، اش دز اپٱ ٮٟب٪ٷ ٮسٴزټ احس ٸٯچٳٿٱ پپتٿدٸبټ تٳُٿٯٽ دز غًٵح غٿ٧ٳب٨

 دز اٚساد چبٜ ٦صازؼ ؾدٶ اغت. HIITثخؿٽ 

 1399ؾٹسپٵز  28 :تبریخ دریبفت

 1399ٮٹسٮبٶ  19 تبریخ دايری:

 1399آذزٮبٶ  17 تبریخ پذیزش:
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9. شماره 9. دوره 9999پاییس   و گیاهان دارویی تحقیقات در علوم ورزشی  

 اش دغت٧بٶ خٵد ثساټ اغ٣ٱ ٴ خٵاٲدٰ

 ٢ٳٿد ٮٟب٪ٷ ثٷ قٵزت آٲلاپٱ اغتٛبدٶ

 

 



ټ ٸبزټثٿٯبرٹٽ دز ٞبث٩ تٵاپؽٚص، اْٯس٨ ٫٢ٽ يٵاپؽٚصٰ ٴ اٲػبا
دز ٲد٦ٽ ٖسثٽ زٴؼ شثب دټ پبشغت ٢ٷ تب حد ٶ اؾددث حبشٮٱ ٮ
شپبد ٴ پبٚتٽ ضټ دزٲسثٷ اٮٳزس ٴشټ ٮساٲد٦ٽ ؾد. ٮحٿى شثبٮٽاو تجاز

اٰ ٮٿصيٽ، پاغت. تحت چٳٿٱ ؾسٶ اؾداٲد٠ ٮكسٚٽ ضټ ٲسٸصپٳٷ ا
٢ٷ پٱ انٯٱ ٚت، شپسا ٸد پباپؽ خٵاٚصرٹٽ اٞبث٩ تٵثًٵز چبٞٽ ٴش ثس
ٮٟبث٩ تخ٫ٿٷ ثٽ دز خٵز ثػٿبضپ٣ٽ ٚبْٽ ٚٿصپٵ٪ٵټ دٸب٬ٮ٣بٲٿصٰ ثد
ٚبْٽ ټ دٸب٬ٮ٣بٲٿصاش آٰ زا دازد، ٮحٛبَت ٰ ٴ ثدضټ ٲساخبپس ذ

اد ٮٵز ٚٵ٬ ٴنبٚٽ ٸٳ٧بضټ اٲساخبپس ذ٢٭ اتسټ اش ر٫ٵ٦ٿسثساټ نٓٿٛٽ 

پى اتٵقٿٙ ؾساټ ثس "شاپٽچبٞٽ"ح قًلاا .(3 ٴ 2) اپٽ دازدٖر
پ١ شاپٽ چبٞٽغت. خبقٿت ٶ اؾد ٮٓسٚٽد ٴ ٮحٿًٽ ٫ٓٚٽ پٿؿٳٹب

پى اٸب پب ؾسقتٚسا٘، يسحٿى اٮٷ ٢تٽ احساٮزٯٵْٷ اٰ ثٷ ْٳٵحٿى، ٮ
 دؾٵٮٽتٓسپٙ ، ٲداِ دازرتٯاد پب اٚسدز اچبٞٽ ؼ ٦ػتسزٴټ ٲد٦ٽ ش
زٰ ٢ٷ ٲد٦ٽ ٮدشچبٞٽ ثب تٵرٷ ثٷ تٗٿٿس غج١ . اٮسٴشٶ ؾبخف (4)

اغت، زٴ ثٷ ٢بٸؽ ٚٓب٪ٿت ثدٲٽ ٴ پبٚتٽ ټ دز٢ب٪ساپؽ ٚصحب٢ٽ اش ا
ٶ ٴ دـپٿچٿٞٽ ٴاٞٓب غت ٢ٷ ٫ْت چباپٱ اثس ٶ ْٟٿدٴ ٦ػتسؼ اغت 

 1. تٳُٿ٭ تٓبد٨ اٲسضټ(5)غت ٶ ادـؾٳبختٷ ٲؿثٽ خٵاغت ٴ ثٷ جٹ٭ ـٮ
-ؾبٮ٩ پ١ ٩ٓٚ ٴ اٲٛٓب٨ پٿچٿدٶ ثٿٱ غٿػت٭ ْكجٽ ٮس٢صټ ٴ اٲدا٬

. چٳدپٱ (6) دخٿ٩ اغت 2ٸبټ ٮخت٫ٙ اغت ٢ٷ دز ٸٯٵغتبش اٲسضټ
ٸبټ ٮحٿًٽ ثب ٲٵاحٽ خبقٽ اش ٮٗص تٓبٮ٩ پپتٿد زٸب ؾدٶ تٵغى ثبٚت

ٸبټ تسؾح ٢ٳٳدٶ ٲسٴپپتٿدٸبټ ند اؾتٹب پب اؾتٹب آٴز زا داؾتٷ ٴ ٲٵزٴٰ
٢ٳد ٢ٷ دز ٢ٳتس٨ زٚتبز تٗرپٷ ٴ ا٪٧ٵټ اٲسضټ ٮكسٚٽ دخٿ٩ زٸب ٮٽ
تٵاٰ ثٷ دٴ ثخؽ اق٫ٽ تٟػٿ٭ ٸبټ ٮحٿًٽ زا ٮٽ. غٿ٧ٳب٨(7)ٸػتٳد 

، PYY3-36ٸبټ ٢بٸٳدٶ اؾتٹب، ٮبٲٳد ٪پتٿٱ ٴ پپتٿد ٢سد: ا٪ٙ( غٿ٧ٳب٨
٢ٷ دز تٳُٿ٭ ث٫ٳد ٮدت تٓبد٨ اٲسضټ دخٿ٩ ثٵدٶ ٴ ثٷ قٵزت ٮػتٟٿ٭ 

دٶ ٸبټ ٚصاپٳدز پبغخ ثٷ تٗٿٿسات تٳبغت ثدٰ ٚٓب٨ ٸػتٳد. ة( غٿ٧ٳب٨
اؾتٹب، ٮبٲٳد آ٦ٵتٽ ٴ ٦س٪ٿٱ، ٢ٷ دز ٢ٳتس٨ حبد زٚتبز تٗرپٷ دخٿ٩ 

ٸبټ تٵ٪ٿد ؾدٶ تٵغى دٴزٶ 3. تٓبد٨ اٲسضټ ٮٳٛٽ(9 ٴ 8)ٸػتٳد 
، ٢ٷ ثٷ (10)ٴزشؾٽ ٮٯ٣ٱ اغت زٚتبز تٗرپٷ رجساٲٽ زا تحسپ١ ٲٯبپد 

تٵاٲد ٲٟف اٲسضټ اپزبد ؾدٶ ثس احس ٴزشؼ زا خٳخٽ ٢سدٶ ٲٵثٷ خٵد ٮٽ
. چٳدپٱ ٮًب٪ٓٷ ٲؿبٰ (11)ٴ احسات آٰ ثس ٢بٸؽ ٴشٰ زا تٗٿٿس دٸٳد 

د ٞبث٩ تؿخٿكٽ دز اٲد ٢ٷ ٚٓب٪ٿت ٴزشؾٽ غجت ٸٿچ اٚصاپؽ حبدادٶ
ٮجتلا ثٷ چبٞٽ  (13)ٴ ثصز٦ػبلاٰ  (12) اٲسضټ ٮكسٚٽ دز ٢ٵد٢بٰ

ٮٛسو ٲؿدٶ اغت. ثب اپٱ حب٨، ٲتبپذ ثسخٽ تحٟٿٟبت ٲٿص حب٢ٽ اش آٰ 
تٵرٷ دز اٲسضټ  اغت ٢ٷ ٚٓب٪ٿت ثدٲٽ ثب ؾدت ثبلا غجت ٢بٸؽ ٞبث٩

. (14)غبْت ثٓد اش ٚٓب٪ٿت دز ٮسداٰ چبٜ ؾدٶ اغت  24ٮكسٚٽ يٽ
ٸبټ غٿسټ اٚساد چبٜ ٸٳٵش ثٷ خٵثٽ احس ٚٓب٪ٿت ٴزشؾٽ ثس غٿ٧ٳب٨

ٸبټ زٴؼ ؾٳبختٷ ٲؿدٶ اغت، اپٱ ٮٹ٭ تب حدټ ثٷ د٪ٿ٩ ٮحدٴدپت
. اٲتخبة ٮٳبغت (14)ثبؾد ؾٳبختٽ ثساټ ثسزغٽ اپٱ ٮػئ٫ٷ ٮٽ

تٯسپٳبت ثدٲٽ، ْبٮ٫ٽ ٮٹ٭ دز تٗٿٿس ؾٿٵٶ شٲد٦ٽ ٮجتلاپبٰ ثٷ چبٞٽ ٴ 
ؾٵد. ثٷ يٵزټ ؾبخكٽ ٮٵحس دز ٢ٳتس٨ ٴ دزٮبٰ چبٞٽ ٮحػٵة ٮٽ

٢ٷ ٚٓب٪ٿت ثدٲٽ ثٷ د٪ٿ٩ اٚصاپؽ ٮكس٘ اٲسضټ ٮٵرت اپزبد پ١ 
اخٿس، ثٷ ٲٟؽ ٮٵحس  . ٮًب٪ٓبت(15)ؾٵد ٮٽ تٓبد٨ ٮٳٛٽ دز اٲسضټ
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اٲد. ٚٓب٪ٿت ٴزشؾٽ ثس اؾتٹب ٴ دزپبٚت اٲسضټ تٯس٢ص شپبدټ داؾتٷ
 4دٸد تٯسپٱ تٳبٴثٽ ثب ؾدت ثبلاٸبټ اخٿس ٲؿبٰ ٮٽپطٴٸؽ

(HIIT)٢ٳد ٢ٷ ثساټ اؾتٹبپٽ شٴد٦رز اپزبد ٮٽ، پ١ ٴنٓٿت ثٽ
-احػبظ ٦سغٳ٧ٽ زا ثٷ تٓٵپٝ ٮٽاش ٚٓب٪ٿت ٴزشؾٽ  ٮدت ٢ٯٽ پع

تٵاٰ ٮٽ HIIT. ثب تٯس٢ص ثس (16)اٲداشد. اٮب اپٱ احس ٢ٵتبٶ ٮدت اغت 
ٸبټ ٦سغٳ٧ٽ احتٯب٨ تٗٿٿس اٲسضټ ٮكسٚٽ اش يسپٝ تٗٿٿس دز غٿ٧ٳب٨
ٸبټ ٢ٵتبٶ ٧ٳب٨ٴ اؾتٹبپٽ ٴ ٸٯچٳٿٱ پپتٿدٸبټ تٳُٿٯٽ دز غًٵح غٿ

-. دز اپٱ ٮٟب٪ٷ اثتدا ٮ٣بٲٿػ٭ احس ٸٵزٮٵٰ(17) تب ث٫ٳدٮدت زا ؾبٸد ثٵد

ثس اپٱ  HIITثٷ احس  ٸبټ احس٦راز ثس اؾتٹب ثسزغٽ ؾدٶ اغت ٴ غپع
 ٸب پسداختٷ ؾدٶ اغت.ٸٵزٮٵٰ

 

 َبی کبَىدٌ اشتُبًَرمًن

 لپتیه
تٳُٿ٭ اش ٢ٷ چسثٽ اغت ثبٚت اش ٮتسؾحٷ ٸبټ ٰپپٵ٢پدپ٣ٽ اش آ٪پتٿٱ 
ثٽ ثٷ چسٴ غٵخت ٴ غبش ٫٦ٵ٢ص ٴ ٪تٹبثٽ انٓٿت ٴق٫ٽ ټ اٸبٶ٢ٳٳد
ح . غًٵ(18)ٴ٬ ثبؾد ٲػٵ٪ٿٱ ٮٟبتٵاٲد ثٷ ازٴد؛ اش اپٳسٴ ٮٽز ٮٽؾٯب

د٨ تٓبات ثٷ تٗٿٿسدازد ٴ ٮػتٟٿ٭ و تجبٰ ازخبپس چسثٽ ثدذ٪پتٿٱ ثب 
ٮٽ پس ٪پتٿٱ غسدٮٟبٰ ٴ ثدثٽ چسدٺ ٸد. ثٿٱ تٵدٮٽپبغخ ٰ ثدضټ ٲسا

٢ٵد٢بٰ، ٲٵرٵاٲبٰ ٴ ثصز٦ػبلاٰ زاثًٷ غٳٽ ٸبټ ٴٶ٦سدز ٸٯٷ 
ٿًٽ ٲٟؽ ٮٹٯٽ زا ٸبټ ٮحغٿ٧ٳب٨. (20ٴ  19)د داد رٵٴٮػتٟٿٯٽ 

تٵاٲٳد تٵرٿٷ ٢ٳٳدٺ تٗٿٿسات اؾتٹب دز دز ٢ٳتس٨ اؾتٹب اپٛب ٢سدٶ ٴ ٮٽ
ٸبټ غٿسټ، ٸٯچٵٰ چبٞٽ ٴ دز پبغخ ثٷ ٢بٸؽ ٴشٰ ثبؾٳد. غٿ٧ٳب٨

٪پتٿٱ، ثٷ يٵز حبثت ٴ ْٯدتب ثب ثبٚت ادپپٵش ثب تٵرٷ ثٷ ٮٟداز ذخبپس 
غٿ٧ٳب٨ دٸٽ اټ ٮصٮٱ زا ؾٵٲد، دز ٲتٿزٷ حب٪ت تٗرپٷ٪ٿپٿد، آشاد ٮٽ

اٴپٿٵٮلاٴ٢ٵزتٿٱ ؾدٶ ٴ  -. ٪پتٿٱ غجت تحسپ١ پسٴ(19)٢ٳٳد ٮٽ

  ٢ٳٳد. اش ٪حبٌ تئٵزټزا دز ٮٗص ثساټ اپزبد غٿسټ ٮٹبز ٮٽ Yٲٵزٴپپتٿد
غًٵح ثبلاټ ٪پتٿٱ ثبپد دز ٸٵٮئٵغتبش اٲسضټ ثب  ،1ٮٳدزد دز ؾ٩٣ 

داؾتٷ ثبؾٳد. اٮب ٮؿبٸدات ٮستجى ثب غس٢ٵة ٢سدٰ اؾتٹب ٲٟؽ 
اټ اش اٚساد چبٜ ٮٳزس ثٷ اپٱ اٚصاپؽ غًٵح ٪پتٿٱ دز ثخؽ ْٯدٶ

ٸبټ غس٢ٵة ٢ٳٳدٺ ٚسنٿٷ ؾدٶ اغت ٢ٷ اٚساد چبٜ ٲػجت ثٷ ٚٓب٪ٿت
. ثٳبثساپٱ دز حب٪ٽ ٢ٷ ٪پتٿٱ اش (20)اؾتٹب اش ٪پتٿٱ، ٮٟبٴٮت دازٲد 

ٸبټ ٮٹ٭ غٿسټ دز اٚساد ثب ٴشٰ يجٿٓٽ اغت، اٮب احسات آٰ دز ٿ٧ٳب٨غ
ثٳدټ . اش آٲزب ٢ٷ ٪پتٿٱ دز دغتٷ(21)ؾٵد اٚساد چبٜ تهٓٿٙ ٮٽ

-ٸبټ ٮحٿًٽ ثٷ ْٳٵاٰ غٿ٧ٳب٨ ٢بٸٳدٶ اؾتٹب، ؾٳبختٷ ٮٽغٿ٧ٳب٨

سضټ دخٿ٩ ثٵدٶ ٴ ثٷ قٵزت ؾٵد؛ ٪را دز تٳُٿ٭ ث٫ٳد ٮدت تٓبد٨ اٲ
غًٵح ٪پتٿٱ ثب  .(18)ٮػتٟٿ٭ دز پبغخ ثٷ تٗٿٿسات ثدٰ ٚٓب٨ اغت 

ذخبپس چسثٽ ثدٰ ازتجبو ٮػتٟٿ٭ دازد ٴ ثٷ تٗٿٿسات تٓبد٨ اٲسضټ ثدٰ 
ٜ چٹبز تب پٳذ چبٰ ٲباٲٵرٵٰ ٴ ٢بد٢ٵدز پس ٪پتٿٱ دٮٟب دٸد.پبغخ ٮٽ

ٴ  22) ثبؾٳدٮٽيجٿٓٽ دازاټ ٴشٰ ٢ٷ ثٿؿتس اش ٸٯػبلاٲٽ اغت ثس اثس
غت. ٪پتٿٱ ثب ٔ شٴدزظ دز ٲٵرٵاٲبٰ ا٪پتٿٱ ث٫ٵازل ْٵاش . پ٣ٽ (23

 تحسپ١زا رٳػٽ ټ ٸبزٮٵٰتٵ٪ٿد ٸٵټ حس ثس غٿػت٭ ْكجٽ ٮس٢صا
اش ٢ٷ پ٣ٽ  (24)آٴزد ٮٽٸ٭ اٚست ث٫ٵٔ شٴدزظ زا رجبٴ ٮٵ٢ٳد ٮٽ
-ٸب ٲؿبٰ ٮٽثسزغٽغت. ٜ اچبدز ٲٵرٵاٲبٰ ٢ٵتبٸٽ ٞد ازل آٰ ْٵ
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ز يٵثٷپؽ ٚٓب٪ٿت غٿػت٭ غٯپبتٿ١ اٚصايسپٝ اش ٢ٷ ٪پتٿٱ دٸد 
ح غًٵثٿٱ ؾٵد. ٰ ٮٽخٵز ٚؿباپؽ ٚصٴرت اٮػتٟٿ٭ پب ٖٿسٮػتٟٿ٭ ٮ

ٜ زاثًٻ چبدز اٚساد پبغتٵ٪ٿ١ ٴ دغٿػتٵ٪ٿ١ ٰ خٵز ٪پتٿٱ ثب ٚؿب
ثػٿبزټ اش آحبز ٮحٿًٽ ٪پتٿٱ ، (26ٴ  25)غت ٶ اؾدازؼ ٮػتٟٿٯٽ ٦ص

ٽ، تٵ٪ٿد ٲؿبٰ دٸٳدٺ دز٦ٿسټ ٪پتٿٱ دز غٵخت ٴ غبش ٫٦ٵ٢ص ٴ چسث
. ٮًب٪ٓبت اخٿس تٵقٿٷ (27ٴ  19)٪ختٷ ٴ تٳُٿ٭ ٚؿبزخٵٰ اغت 

ٮٿ٣ٳٳد ٢ٷ اٚصاپؽ ٪پتٿٱ خٵٰ ٢ٷ دز احس اٚصاپؽ تٵدٺ چسثٽ ثٵرٵد 
ٱ ٸٯساٶ آپد، ٮٯ٣ٱ اغت ثب اٚصاپؽ خًس غٳدزٴ٬ ٮٟبٴٮت اٲػٵ٪ٿٮٽ

ثبؾد ٢ٷ ٮٵرت اٚصاپؽ ٚؿبزخٵٰ اش يسپٝ تبحٿس ثس اْكبة غٯپبتٿ١، 
ٸبټ ٸٵزٮٵٲٽ دپ٧س ٦سدد. غًٵح حػبغٿت اٲػٵ٪ٿٱ ٴ ثسخٽ ٴا٢ٳؽ

ٸبټ ٮسثٵو ثٷ غختٽ ثبلاټ ٪پتٿٱ ٲٟؽ اپٱ ٸٵزٮٵٰ زا دز ثٿٯبزټ
ټ ٸبزټثٿٯبٴش ثسدز ٪پتٿٱ ، پٱاثٳبثسدٸد. ٸبټ ٫ٞجٽ ٲؿبٰ ٮٽؾسپبٰ

ٮٯ٣ٱ ٰ چسثٽ ثدزٴ ثبٚت پٱ اشا .(28ٴ  27)دازد ٲٟؽ  ٞٽٴْس -٫ٞجٽ
ټ ٮهسټ ٮٵٲٽ ثبؾد ٢ٷ پٿبٮدٸبزٸٵٴ ٞبپّ ْكجٽ ٠ ٴغت ٮحسا

ثبؾد. دز اٚساد غب٪٭، ٪پتٿٱ ثٷ ٢بٸؽ اؾتٹب ٴ ثٹجٵد ؾتٷ ٰ داثداټ ثس
د. ؾٵٮٽٸبپؽ ٮٳزس ٲدٶثٷ ٦ٿس٨ تكبايسپٝ اش ٲػٵ٪ٿٱ احػبغٿت ثٷ 

ٮٵرت تحسپ١ آٰ يٵپ٩ ٬ ٚسٴپصد دازد. ارٵٴ٪پتٿٱ ٺ ٦ٿسٲد٬ ٚسٴپصدٴ ا
 2ٲٵپػٽ غٿ٧ٳب٪ٿٳ٥ٶ ٴ زٴٸٳدد ا٨ٲتٟا 1ش٢ٿٳبظ ٮػٿس ربٲٵ

(JAK/STAT )شټغبا٨ تٳٹب ثٷ ٚٓٶ ٢ٵتب٬ ٚسٴپصٴ ا ؾٵدٮٽ JAK2 

ٮب د دازد، ارٵٴغ٫٣تٽ اْه٫ٻ ٬ دز ٚسٴپصدٴ اٸس ؾٵد. ٮٽٮٳزس 

ثب ٶ ؾدا٨ ٚٓ JAK/STATٮػٿسغت. اثٿؿتس ٶ ٢ٵتب٬ ٚسٴپصاټ اٮحتٵ
ٸٽ دا٬غت. پٿٴزټ اثدٲٽ نسدٺ تٵا ٴ ٖرة تٳُٿ٭ رراټ ٪پتٿٱ ثس

د. ؾٵٮٽٲػٵ٪ٿٱ احػبغٿت ٴ ٫٦ٵ٢ص اش غخت ٴ ٪پتٿٱ ٮٵرت تٳُٿ٭ غٵ
ثس حس ٮػتٟٿ٭ ٪پتٿٱ ايسپٝ اش ٫٦ٵ٢ص ش غبخت ٴ حس ٪پتٿٱ ثس غٵا

ٮخت٫ٙ غٿ٧ٳب٪ٿٳ٥ ټ ٸبتئٿٱٴپسٴ   GLUT-4 تئٿٱ ٴپساټ ٵٮحت
ثب ٶ ؾدا٨ ٚٓش تئٿٱ ٢ٿٳبٴپسشټ غبا٨ يسپٝ ٚٓاش غت. ٪پتٿٱ اٲػٵ٪ٿٱ ا

د ثٹجٵٴ ٫٦ٿػسپد ټ ٢ػبپؽ تس( دز اAMPK)3تپٱ ٮٵٲٵٚػٛبشٲٵآد
اپؽ دٴ تب غٷ ٚصاغت. تزٵپص ٪پتٿٱ ٮٵرت ا٦ٿس دزٲػٵ٪ٿٱ ات غٿحػب

٘ تئٿٱ ٸدٴپسٰ پلاغٿٵزٚػٛٵ ؽاپٚصٴ ا  AMPK تئٿٱٴپسزټ ثاثس
پٱ . ا(30ٴ  29)د ؾٵٮٽ (ACC)4ش٢سثٵ٢ػٿلاآ غتٿ٩ ٢ٵاٮبٲٳد آٰ 

دز ٸب ثٽ٪ٿص چسد ٴ ٸٿدزٴؾٵ٨ ٮٽپ٫ٷ ٖٿسٚٓبزحب٪ت ٚػٛٵ دزتئٿٱ ٴپس
د رٵٴٮت ٪پتٿٱ ٴٮٟب٬ ٮٛٹٵ ٜچباد ٚسدز اٮب د. اؾٵٮٽپى ٮٿػس اپٱ ؾسا

ٜ چب ادٚسدز اثبٚت چسثٽ ٢ٷ اش پؽ تٵ٪ٿد ٪پتٿٱ اٚصاثدپٱ ٮٓٳب ٢ٷ دازد، 
ثٷ ٪پتٿٱ ٮبٲٳد ْه٫ٻ ظ حػبټ ٸبٚتثبد ؾٵٮٽٮٵرت ، ٸددزٴټ ٮٽ

٨ ٮخبز يٵٰ دٸٳد. ثٷ ٮت ٲؿبٴٮٟبات آٰ ٢جد ثٷ تأحٿسٴ غ٫٣تٽ ا
 ٴپ٭ پسچسثٽ زضثب ٢جدټ ٫٦ٵ٢ص تٵ٪ٿد دٰ ٢سٴد ٮػددز ٲبپٽ ٪پتٿٱ اتٵ

. ٮٟبٴٮت ٪پتٿٱ ثب اختلا٨ دز اٲتٟب٨ (31)پبثد ٮٽ٢بٸؽ ٜ چباد ٚسدز ا
 ٸٽا٬ دپٿزٴ پٱ ٴ اش اغت اٶ اٸٯسټ ٮٗص٪پتٿٱ اش غد خٵٲٽ 

                                                 
1
 Janus kinase (JAK) 

2 Signal Transducers and Activators of 
Transcription(STAT) 
3 5' adenosine monophosphate-activated protein 
kinas(AMPK) 
4 Acetyl-CoA carboxylase(ACC) 

JAK/STAT  ٸٽ دا٬غس٢ٵث٧س پٿٴ پبثد ٮٽ٢بٸؽ ٪پتٿٱ
 .(32ٴ  31)د ؾٵٮٽ٪ٟب ( اSOCS-3) 35-پٳٽغپتٵ٢

 

 PYY3-36پپتید 

ٮستجى ثب اؾتٹبټ ٢ٵتبٶ ٮدت اغت، ٢ٷ دز غٳٿٱ  PYY3-36پپتٿد 
ٮخت٫ٙ چبٞٽ ٮٵزد تٵرٷ ٞساز ٦سٚتٷ اغت. اپٱ پپتٿد آٲٵز٢ػٽ ضٲٿ١ 

اش پپتٿدٸبپٽ ٢ٷ دز تٳُٿ٭ ررة ٮٵاد ٖراپٽ ٲٟؽ اټ ٮحدٴدٺ ٦ػتسدٶ
ؾٵد. اپٱ پپتٿد ثب احس ٢ٵتبٶ ٮدت خبـ، دازاټ دازٲد زا ؾبٮ٩ ٮٽ

ٞدزتٯٳدتسپٱ ٮجٳبټ ٮٳبثّ ٮًب٪ٓبتٽ دز شٮبٰ حب٨ دز ٢ٵد٢بٰ ٴ 
صاپؽ پع اش ررة ٮٵاد ٖراپٽ اٚ PYY. ٮٟبدپس (33)ٲٵرٵاٲبٰ اغت 

٢ٳٳد. چسثٽ پ١ ٸبټ غٿسټ ْٯ٩ ٮٽپبٚتٷ ٴ ثٷ ْٳٵاٰ غٿ٧ٳب٨

. (34)ثبؾد ٮٽ PYYٮحس٠ ٢بٮلا ٞدزتٯٳد ثساټ آشادغبشټ پپتٿد 
PYY  ثٷ دٴ ؾ٩٣ اق٫ٽPYY3-36  ؾ٩٣ ٚٓب٨ ثٿٵ٪ٵضپ٣ٽ ٴ احس٦راز(

ٿبزټ اش ٮًب٪ٓبت ثبؾٳد اٮب ثػٮًسح ٮٽ PYY1-36دز غٿسټ( ٴ 
PYY (30) اٲدتب٬ زا ٦صازؼ ٲٯٵدٶ .PYY3-36 ٸبټ اش غ٫ٵ٨L  ثٵپطٶ

ؾٵٲد، ٴ ثساټ چٳد غبْت پع اش ټ ٢ٵچ١ دپػتب٨ آشاد ٮٽدز زٴدٶ
. پع اش ررة (34)قس٘ ٖرا، ٮٟبدپس آٰ دز غًٵح ثبلا حٍٛ ٮٽ ؾٵد 

ٮٵاد ٖراپٽ، حهٵز ٮٵاد ٮٗرټ دز دئٵدٲٵ٬ احتٯبلا پ١ غٿ٧ٳب٨ 
٢ٳٳد ٢ٷ دز آشادغبشټ ْكجٽ ٴ پب خ٫ًٽ زا دز زٴدٺ دپػتب٨ آشاد ٮٽ

-ٲٟؽ ٮٹٯٽ دازد، ٴ غپع ثب تحسپ١ ٮػتٟٿ٭ غ٫ٵ٨ PYY3-36اٴ٪ٿٻ 

. ثب ٴرٵد آٰ ٢ٷ ثسخٽ اش اپٱ (35)دز اپ٫ئٵ٬ ٸٯساٶ اغت  Lٸبټ 
ؾٵٲد، تٵ٪ٿد پپتٿدٸب ٲٿص دز ٮٗص ٴ ٸٿپٵتبلاٮٵظ تٵ٪ٿد ٴ تسؾح ٮٽ

ٸبټ آٰ ٲٯبپبٲ٧س ٮػٿسٸبټ غٿػت٭ ْكجٽ ٮس٢صټ ٴ ٮحٿًٽ ٴ ٚٓب٪ٿت
اټ اش ثخؽ ْٯدٶ .(36)ٮٵاشټ دز تٓدپ٩ زٚتبز ٖرا خٵزدٰ ٸػتٳد 

ثب اٚصاپؽ غٱ ٴ زؾد  PYYپپتٿد دٸٳد ٢ٷ ٮٟبدپس ٮًب٪ٓبت ٲؿبٰ ٮٽ
دز ٮٳبثّ اش غٵټ دپ٧س . (38ٴ  37)پبثد ث٫ٵٔ دز ٲٵرٵاٲٽ ٢بٸؽ ٮٽ

اټ آٲٵز٢ػٽ ضٲٿ١ ثب غٱ ت پپتٿدٸبټ زٴدٶٮًب٪ٓبتٽ ثب تٵرٷ ثٷ تٗٿٿسا
. زپٳچس ٴ (41 -39)ؾٵد ٮؿبٸدٶ ٮٽ تٳبٞمٴ ث٫ٵٔ 

زا دز ٲٵرٵاٲبٰ چبٜ ٴ ثب  PYY( ٮٟبدپس پپتٿدٸبټ 2007)6ٸٯ٣بزاٲؽ
( ٴ ث٫ٵٔ 1نٓٿت پٿؽ اش ث٫ٵٔ )تبٲس غب٨ زا دز دٴ ٴ 11غٳٽ ٮٿبٲ٧ٿٱ 

( دز ٮًب٪ٓبت خٵد ثسزغٽ ٢سدٲد. ٲتبپذ تٛبٴت ٮٓٳبدازټ دز 5تب  2)تبٲس 

. دز ٮٟبپػٷ، زٴت ٴ (40)دٴ ٦سٴٶ ٲؿبٰ ٲداد  PYYٮٟبدپس پپتٿدٸبټ 
دز پ١  PYYٸبپٽ زا دز غًٵح ٲبؾتبپٽ (، تٛبٴت2010)7ٸٯ٣بزاٲؽ

 17تب  9دختس، غٱ  41پػس ٴ  46ٲٵرٵاٰ ) 87٪ٓٻ ٮًٟٓٽ زٴټ ٮًب

دز  PYY( ٦صازؼ ٲٯٵدٲد. دز اپٱ ٮًب٪ٓٷ، 4تب  1غب٨، ٮساح٩ تبٲس 
ٮٟبپػٷ ؾد. دز دختساٰ ٲٿص  4ثب ٮسح٫ٻ تبٲس 3تب  2پػساٰ دز ٮسح٫ٻ تبٲس 

تبٲس ثٿؿتس  1تبٲس دز ٮٟبپػٷ ثب ٮسح٫ٻ  3تب  2دز ٮسح٫ٷ  PYYٮٟبدپس 
د آٰ ٢ٷ اؾتٹب ٴ ررة ٮٵاد ٖراپٽ ثسزغٽ ٲ٧سدپد، اٮب اپٱ ثٵد. ثب ٴرٵ

دٸد. ٲبؾتبپٽ زا دز اٴاغى دٴزٺ ث٫ٵٔ ٲؿبٰ ٮٽ PYYٸب، ٢بٸؽدادٶ
اپٱ ٮٹ٭ ٲٯبپبٲ٧س ٮ٣بٲٿص٬ ثب٪ٟٵٶ ثساټ تػٹٿ٩ زؾد ثب ٢بٸؽ غٿسټ ٴ 

-ًٷ ثب تبحٿس ث٫ٵٔ ثس پبغخ. دز زاث(41)اٚصاپؽ ررة ٮٵاد ٖراپٽ اغت 

                                                 
5 Suppressor of cytokine signaling 3 
6 Reinehr et al., 
7 Roth et al., 

 ي َمکبران مبًُت مقدم

 6                                                                                                                    11 -1(: 1) 1؛ 1311تحقیقبت در علًم يرسشی ي گیبَبن داريیی. 



ٸبټ پپتٿد زٴدٶ اټ آٲٵز٢ػٽ ضٲٿ١ پع اش قس٘ ٖرا، پبت٩ ٴ 

زا ثٷ دٲجب٨ ٮكس٘ تس٢ٿجٽ  PYYٸبټ ( پبغخ2014)1ٸٯ٣بزاٲؽ
ثب  2تب  1پسٴتئٿٱ ٴ ٢سثٵٸٿدزات دز پػساٰ چبٜ دز ٮسح٫ٻ ث٫ٵٔ تبٲس 

تبٲس ثب ٮٿبٲ٧ٿٱ  4تب  3غب٨، دز ٮٟبپػٷ ثب ٮسح٫ٻ  11ٮٿبٲ٧ٿٱ غٳٽ 
 PYYتس غب٨ زا ثسزغٽ ٢سدٲد. ٲتبپذ ٲؿبٰ داد غًٵح پبپٿٱ 15غٳٽ 

تٵاٲد ٮ٣بٲٿص٬ اق٫ٽ ٮٵحس دز اٚصاپؽ ررة ٮٵاد پع اش قس٘ ٖرا ٮٽ
. ا٢خس ٮًب٪ٓبت (42)ٖراپٽ دز اٴاغى دٴزاٰ ث٫ٵٔ ٲٵرٵاٲبٰ پػس ثبؾد 

 PYYضٲٿ١ ٲبؾتبپٽ ٸٯچٵٰ  دٸٳد ٢ٷ پپتٿدٸبټ آٲٵز٢ػٽٲؿبٰ ٮٽ
ثٿٱ دختساٰ ٴ پػساٰ دز دٴزٺ پٿؽ اش ث٫ٵٔ ٴ شٮبٰ ث٫ٵٔ ٮؿبثٷ ٸػتٳد 

اش ٮكس٘ ٮٵاد ٖراپٽ، ٸبټ پع . اٮب ثب تٵرٷ ثٷ پبغخ(44 ،43 ،41)
( ٦صازؼ ٢سدٲد ٢ٷ دز ٮًب٪ٓبت ثب داٮٳٻ 2014پبت٩ ٴ ٸٯ٣بزاٲؽ )

دزقد  45دز پػساٰ  PYYٸبټ غب٨، ٮٿبٲ٧ٿٱ ٫ُٖت 18تب  14غٳٽ 
. ٮًب٪ٓبت اٲزب٬ ؾدٶ ٲٯبپبٲ٧س ثسخٽ (42)ثٿؿتس اش دختساٰ اغت 

، دز اپٱ زاغتب (46 -44)ثٵد  PYY3-36 ٸبټ ٲطادټ دز غًٵحتٛبٴت
ٲبؾتبپٽ ٴ پع اش قس٘  PYYدٸٳد ٢ٷ غًٵح ثسخٽ ؾٵاٸد ٲؿبٰ ٮٽ

آٮسپ٣بپٽ دز ٮٟبپػٷ ثب ٢ٵد٢بٰ ٟٞٛبشټ  -ٖرا دز ٲٵرٵاٲبٰ آٚسپٟبپٽ

دز  PYYٸبټ ( ثٷ ثسزغٽ پبغخ2006) 2آزغلاٲٿبٰ ٢ٯتس اغت. ثبچب ٴ
ٚسد آٮسپ٣بپٽ غٛٿد پٵغت پٿؽ  54آٮسپ٣بپٽ ٴ  -ٲٯٵٲٷ آٚسپٟبپٽ 33

 -دز ٲٯٵٲٷ آٚسپٟبپٽ PYYٸبټ اش ث٫ٵٔ پسداختٳد. ثٷ يٵزټ ٢ٷ پبغخ
آٮسپ٣بپٽ دز ٮٟبپػٷ ثب ٲٯٵٲٷ آٮسپ٣بپٽ غٛٿد پٵغت ٢ٯتس ثٵد. ؾبپد 

س دز ٢بٸؽ غٿسټ ٴ دز ٲتٿزٷ پ١ ْبٮ٩ ٮٵح PYYٸبټ ٢بٸؽ پبغخ
ثسخٽ ٮًب٪ٓبت ٮٟبدپس . (47)اٚصاپؽ ؾٿٵِ چبٞٽ دز ثسخٽ ٲطادٸب ثبؾد 

PYY  ٲبؾتب زا دز ثٿٱ اٚساد ٮجتلا ثٷ انبٚٷ ٴشٰ ٴ چبٞٽ زا ثب اٚساد
 ٴ 48)دازاټ ٴشٰ يجٿٓٽ ٮؿبثٷ ٴ ثسخٽ ٮتٳبٞم ٦صازؼ ٢سدٶ اغت 

. ثٷ يٵزټ ٢ٷ دز پ٣ٽ اش ٮًب٪ٓبت تٛبٴت ٮٓٳبدازټ دز (49

پع اش قس٘ ٮٵاد ٖراپٽ ثٿٱ ٦سٴٶ چبٜ ٴ ٖٿسچبٜ  PYYغًٵح
پع اش  PYYاټ دپ٧س اٚصاپؽ ٴ دز ٮًب٪ٓٷ (51ٴ  50)٦صازؼ ٲؿد 

ٮكس٘ ٮٵاد ٖراپٽ دز اٚساد چبٜ دز پبغخ ثٷ تس٢ٿجٽ اش ٲٵؾٿدٲٽ 
٦س٬  ٦30س٬ ٫٦ٵ٢ص ٮٵٲٵٸٿدزات ٴ  ٢30سثٵٸٿدزاتٽ ) -پسٴتئٿٳٽ

. اش آٲزب ٢ٷ چسثٽ پ١ (45)اپصٴلات پسٴتئٿٱ آة پٳٿس( ٦صازؼ ؾد 

اغت، دز ٲتٿزٷ ٮٯ٣ٱ اغت  PYYٮحس٠ ٞدزتٯٳد ثساټ آشادغبشټ 
تٵرٿٹٽ ثساټ ٲبغبش٦بزټ دز ٲتبپذ آٰ ثبؾد ٢ٷ ٲٵِ ٮبدٺ ٖراپٽ پ١ 

ؾٵد. ٲتبپذ ثسزغٽ ٮٿػسا ٴ ْبٮ٩ تٓدپ٩ ٢ٳٳدٺ ٮٹ٭ دز ٲُس ٦سٚتٷ ٮٽ

ٲجب٨ ثٷ د PYY3-36ٸبټ (، دز ٮٟبپػٻ پبغخ2009) 3ٸٯ٣بزاٲؽ
دزقد(، پسٴتئٿٱ  65تب  60ٮكس٘ پ١ قجحبٲٻ ثب ٢سثٵٸٿدزات ثبلا )

دزقد( دز اٚساد ثب ٴشٰ  65تب  60دزقد(، ٴ چسثٽ ثبلا ) 65تب  60ثبلا )
پع اش ٮكس٘ غب٨ ٲؿبٰ داد؛  18تب  12يجٿٓٽ ٴ چبٜ ثب داٮٳٻ غٳٽ 

٢ٯتس ثٵد. اپٱ ٲتبپذ  PYY3-36قجحبٲٻ ثب چسثٽ ثبلا، دزقد اٚصاپؽ 
دز پ١ قجحبٲٻ ثب چسثٽ  PYY3-36دٸٳد ٢ٷ ٢بٸؽ پبغخ ٽٲؿبٰ ٮ
. (48) تٵاٲد دز تٗٿٿسات ررة ٮٵاد ٖراپٽ دز ٲٵرٵاٰ ٮٵحس ثبؾدثبلا ٮٽ

دٸٳد ٢ٷ اپٱ پپتٿد پ١ ْبٮ٩ ٮٵحس ٲؿبٰ ٮٽ PYYٸبټؾٵاٸد پبغخ
 دازد. دز تٳُٿ٭ اؾتٹب ثٵدٶ ٴ دز تٳُٿ٭ ٴشٰ ٲٟؽ ثٷ غصاپٽ 
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 ًَرمًن َبی فشایىدٌ اشتُب

 پزيتئیه يابستٍ بٍ آگًتی 
ٴ  (52)( ٢بٲدپدټ ثساټ چبٞٽ AGRPضٰ پسٴتئٿٱ ٴاثػتٷ ثٷ آ٦ٵتٽ )

پپتٿدټ اؾتٹب آٴز ٴ تحسپ١ ٢ٳٳدٶ ٞٵټ اؾتٹب اغت ٢ٷ دز زٚتبز تٗرپٷ 
داؾتٷ ٴ ٮٿصاٰ پلاغٯبپٽ آٰ دز  پب تٳُٿ٭ ٴشٰ ٴ ٸٯٵغتبش اٲسضټ ٲٟؽ

اٲد ٢ٷ ٚٓب٪ٿت . ٮًب٪ٓبت ٦صازؼ ٢سدٶ(54 ٴ 53)اٚساد چبٜ ثٿؿتس اغت 
ثدٲٽ تحت ؾساپى ْبدټ ٮٵرت پسخٵزټ اش يسپٝ دزپبٚت اٲسضټ ٴ 

 ٴ 8)ؾٵد دز ٸٿپٵتبلاٮٵظ ٮٽ AGRPٴ  NPYتحسپ١ ٚٓب٪ٿت 
د ـٲ٬ دادبـزـٲ( ا2006) 4زاٰبـ٣ـٸٯغتب ٴ ٷ ؾسـبتٽ ٢ـٓـٮًب٪. دز (55

ؾح تس٠ ٮؿتسٴٰ غتٷ ٲسد٢ٯ١ پ١ ثٷ AGRP ٴ NPY ٚتٳد پبدز
خت ٴ غٵات ٲػجت ثٷ تٗٿٿسٮؿبثٹٽ ز ثػٿبټ بـٸزٚتبٴ زٵٲد ـؾٮٽ
ټ ٸببتٵرٷ ثٷ ٲٟؽـد. ثـٸٳدٽـٮٴش ثسد خٵاش ٢ب٪سپ٣ٽ شټ ٴ غب

ټ تبـغاپؽ آٰ دز زاٚصا٦ٛت ٢ٷ اٰ تٵٮٽ AGRPپپتٿد ضپ١ ٚٿصپٵ٪ٵ
د ـٲزٴپؽ اصـٚٴ اسپٱ ـتٯاش ٽ ـٯٽ ٲبؾـد ٢بتبثٵ٪ٿػـٲټ اش زٴر٫ٵ٦ٿس

ؾبپد  زپٱ ٢باپد. آد ٮٽرٵثٷ ٴؾٽ ټ ٴزشٸبتٯسپٱاش ع ـ١ پـٲبثٵ٪ٿآ
ضٰ اٚساد چبٜ ٲٽ ٫٦ٿ٣ٵارجساٚسزات ٴ دـبپس ٢سثٵٸٿـخشټ ذبـغشٷ ثبـث

-تٵغى ٲسٴٰ NPYٴ  AGRP. ثب تٵرٷ ثٷ اپٱ ٢ٷ (56)٢ٯ١ ٢ٳد 

ؾٵد ٢ٷ ْٵاٮ٫ٽ ٢ٷ ثس ؾٵٲد، چٳٿٱ ٚسل ٮٽٸبټ پ٣ػبٲٽ تٵ٪ٿد ٮٽ

ٸ٭ قبدٜ  AGRPز ٮٵزد ٦رازٲد؛ داحس ٮٽ NPYغٳتص ٴ زٸبپٽ 
(. تٓبد٨ ٮٳٛٽ اٲسضټ ثساټ تحسپ١ اؾتٹب ٴ اٚصاپؽ 1ثبؾٳد )ؾ٩٣ 

ررة ٖرا ثٷ ؾدت، ٮدت ٴ ٲٵِ تٯسپٱ، ٮٟداز اٴ٪ٿٷ ٮٳبثّ غٵختٽ ٴ 
. ٦سغٳ٧ٽ ٴ تٯسپٱ، اؾتٹب زا (57) اټ ثػت٧ٽ دازدٸبټ تٗرپٷٴنٓٿت

ٮٳزس ثٷ اٚصاپؽ تٓبد٨ ٮٳٛٽ اٲسضټ ٴ ٮٟبدپس پپتٿدٸبټ  اٚصاپؽ دادٶ ٴ

ٴ  AGRPاؾتٹب آٴز ٸٿپٵتبلاٮٵغٽ ٴ خبزد ٸٿپٵتبلاٮٵغٽ اش رٯ٫ٷ 
NPY ٸٯچٳٿٱ ْٟٿدٶ ثس آٰ اغت ٢ٷ (58 ٴ 55)ؾٵد ٮٽ .AGRP 

٢ٳد، ثبْج اداٮٷ ؾسٴِ ٖرا خٵزدٰ زا تحسپ١ ٮٽ٢ٷ  NPYثسخلا٘ 
٢ٳٳد ٢ٷ . ؾٵاٸد ٸٯچٳٿٱ ثٿبٰ ٮٽ(50)ؾٵد اټ ٮٽحٍٛ زٚتبز تٗرپٷ

AGRP تٿسٴئٿد دازد،  -ٸٿپٵٚٿص -احس ٮٹبزټ ثس ٮحٵز ٸٿپٵتبلاٮٵظ
 پٓٳٽ TSH ٸٵزٮٵٰ تسؾح ٢ٳٳدٶ AGRPثٷ يٵزټ ٢ٷ ا٪ٟبټ 

TRH ٸبټ تٿسٴئٿدټ ٦سدؼ خٵٰ زا غس٢ٵة ٴ ٮٿصاٰ ٸٵزٮٵٰ زا
 .(57)دٸد ٢بٸؽ ٮٽ

 

 گزلیه

آٮٿٳٵاغٿدټ اغت ٢ٷ اش پٿؽ غبش خٵد ثٷ ٲب٬  ٦28س٪ٿٱ پ١ پپتٿد 
ؾٵد. تٵا٪ٽ آٮٿٳٵاغٿد اغت، ٮؿتٝ ٮٽ 117پسٸپسٴ٦س٪ٿٱ ٢ٷ دازاټ 

آٮٿٳٵاغٿد ٮسثٵو ثٷ پپتٿد ٲؿبٲٷ،  23ق٫ٷ ثٓد اش ٮسثٵو ثٷ ٦س٪ٿٱ، ثلاٚب
ٞساز ٦سٚتٷ اغت. ثساټ ؾٳبغبپٽ ٸٵزٮٵٰ، زٴټ آٮٿٳٵاغٿد غسپٱ 

٦س٪ٿٱ پ١ ٦سٴٶ ا٢تبٲٵپٿ٩ انبٚٷ ؾدٶ اغت ٢ٷ اپٱ حب٪ت  3ؾٯبزٶ 
. ٦س٪ٿٱ دز خٵٰ ثٷ دٴ ؾ٩٣ ٮتٛبٴت (59)تٵغى ٦ٿسٲدٶ ا٪صاٮٽ اغت 

ٴرٵد دازد. آغٿ٩ ٦س٪ٿٱ ٚس٬ ٚٓب٨ ٦س٪ٿٱ اغت ٢ٷ ٲٟؿٽ شپػتٽ ٴ 
دټ آغٿ٩ ؾ٩٣ دپ٧س آٰ ثٷ قٵزت  تٳُٿٯٽ دز تٓبد٨ اٲسضټ دازد.

٦س٪ٿٱ اغت ٢ٷ ٲٟؽ آٰ ٢ٯتس اش ٲٵِ ٞج٫ٽ اغت ٴ ثخؽ اُْ٭ ٦س٪ٿٱ 
 .(60)دزقد( ٦س٪ٿٱ ثدٴٰ آغٿ٩ اغت  80تب  70ٮٵرٵد دز خٵٰ )

                                                 
4 Shrestha et al., 
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٦س٪ٿٱ ٸٵزٮٵٲٽ ٮؤحس ثس احػبظ ٦سغٳ٧ٽ ٴ تٳُٿ٭ يٵلاٲٽ ٮدت ٴشٰ 
ثدٰ اغت. اپٱ ٸٵزٮٵٰ پپتٿدټ اش دغت٧بٶ ٦ٵازؼ ثٷ خكٵـ ٮٓدٶ 

ؾٵد ٴ ٲٟؽ ٮٹٯٽ زا دز اٚصاپؽ ررة ٖرا ٴ تٵدٶ چسثٽ ثٷ تسؾح ٮٽ
ٴاّٞ ؾدٶ  3زٴټ ٢سٴٮٵشٴ٬  ضٰ ٦س٪ٿٱ دز اٲػبٰ. (61)ْٹدٶ دازد 

اپٳتسٴٰ تؿ٣ٿ٩ ؾدٶ اغت ٴ پسٴتئٿٱ  3ا٦صٴٰ ٴ  4اغت. اپٱ ضٰ اش 
ؾٵد ٴ دز اٲػبٰ ٴ ٮٵؼ اش ٲُس ثٿبٰ ٮٽ 2ٴ  1ٸبټ ثب٪ٕ تٵغى ا٦صٴٰ

دٸٳد ٢ٷ ٸب ٲؿبٰ ٮٽپبٚتٷ .(62) غبختبزټ ثٷ پ٣دپ٧س ؾجٿٷ ٸػتٳد
ٿٱ دز شٮبٰ ٦سغٳ٧ٽ اٚصاپؽ ٴ دز ٸٳ٧ب٬ غٿسټ ٢بٸؽ ثٿبٰ ضٰ ٦س٪

دز حٟٿٟت غًح پلاغٯبپٽ ٦س٪ٿٱ دز شٮبٰ تٓبد٨  (.1)ؾ٩٣  پبثدٮٽ
اش . (63)ؾٵد اٲسضټ ٮخجت ٢٭ ٴ دز ؾساپى تٓبد٨ اٲسضټ ٮٳٛٽ شپبد ٮٽ

٢ٽ ٞٵټ دز تٵاٰ ثٷ ْٳٵاٰ ٮحسٸبټ ٮٳحكس ثٷ ٚسد ٦س٪ٿٱ ٮٽٴپط٦ٽ
تسؾح ٸٵزٮٵٰ زؾد پبد ٢سد. اپٱ ٸٵزٮٵٰ احسټ غٿٳسضپ١ ثس تسؾح 
ٸٵزٮٵٰ زؾد دازد، ثٷ يٵزټ ٢ٷ ٞبث٫ٿت ٦س٪ٿٱ دز آشاد ٢سدٰ ٸٵزٮٵٰ 

اټ اش . ثخؽ ْٯدٶ(64)زؾد اش غبپس ْٵاٮ٩ آشادغبشټ ثبلاتس اغت 
ٴ  (38 ٴ 37)ٿٱ ٲبؾتبپٽ ثب غٱ دٸٳد ٢ٷ ٮٟبدپس ٦س٪ٮًب٪ٓبت ٲؿبٰ ٮٽ

. ثساټ ٲٯٵٲٷ دز (65)پبثٳد زؾد ث٫ٵٔ دز ٢ٵد٢ٽ ٴ ٲٵرٵاٲٽ ٢بٸؽ ٮٽ
ٴشٰ يجٿٓٽ ٴ انبٚٷ ٴشٰ،  ٢ٵد٠ ٴ ٲٵرٵاٰ ثب 224پ١ ٮًب٪ٓٷ زٴټ 

زغٿد ٴ غًٵح ٦س٪ٿٱ دز دٴ غب٨ اٴ٨ شٲد٦ٽ ثٷ ثٿؿتسپٱ ٮٟداز ٮٽ
. اش (37)پبٚت غپع تب اٲتٹبټ ث٫ٵٔ دز دختساٰ ٴ پػساٰ ٢بٸؽ ٮٽ

ټ اؾتٹب اغت، اپٱ آٲزبپٽ ٢ٷ ٦س٪ٿٱ پ١ ٸٵزٮٵٰ تحسپ١ ٢ٳٳدٶ
-ث٫ٵٔ زا ٲؿبٰ ٮٽ و ٮ٣ٓٵظ ثٿٱ ٦س٪ٿٱ ٲبؾتبپٽ ٴ ٮسح٫ٷٲتبپذ ازتجب

دٸٳد، اپٱ ْبٮ٩ تبحٿس ٮػتٟٿٯٽ دز ٚسٴٲؿبٲٽ ررة ٮٵاد ٖراپٽ پب زؾد 
ثب ث٫ٵٔ ٲدازد. اٮب ثسٸٯ٣ٳؽ ٦س٪ٿٱ ثب غبپس ْٵاٮ٩ ٲٿص ثبپد ٮد ٲُس ٞساز 

( ٦صازؼ ٢سدٲد ٢ٷ دز 2003) ٦1ٿسد. دز اپٱ زاغتب ٴاتٯٵز ٴ ٸٯ٣بزاٲؽ
پػس،  65ٲٵرٵاٰ ثب ٴشٰ يجٿٓٽ، انبٚٷ ٴشٰ ٴ چبٞٽ )٢ٵد٠ ٴ  121
غب٨(، ٦س٪ٿٱ دازاټ ٸٯجػت٧ٽ ٮٳٛٽ ثب ث٫ٵٔ ٴ  18تب  5دختس، غٱ  56

داؾت. اپٱ ٮًب٪ٓٷ ٲؿبٰ  (IGF-1) 12 -ٚب٢تٵز زؾد ؾجٷ اٲػٵ٪ٿٱ
ٲؿبٰ دٸٳدٶ  IGF-1داد، ازتجبو ثٿٱ ٢بٸؽ ٦س٪ٿٱ ثب ٮٟداز ثبلاتس 

اغت. اش  IGF-1ٮٵٰ زؾد ٴ احس٦رازټ غًٵح ٦س٪ٿٱ ثس ٮحٵز ٸٵز
دز تٟٵپت زؾد دز شٮبٰ  ٦IGFس٪ٿٱ ثس ٮحٵز  اپٱ زٴ احسات حبٲٵپٷ

دٸٳد ٢ٷ ؾٵد. ثٷ قٵزت ٫٢ٽ ؾٵاٸد ٮٵرٵد ٲؿبٰ ٮٽث٫ٵٔ ٮؿبٸدٶ ٮٽ
غًٵح ٦س٪ٿٱ ٲبؾتب، ٢ٯتس ثب اٚصاپؽ غٱ ٴ ٴنٓٿت ث٫ٵٔ دز ازتجبو 

. (65) تٵاٲد تحت تبحٿس انبٚٷ ٴشٰ ٴ چبٞٽ ٞساز ٦ٿسدٮٽ . اٮب(66)اغت 
ثٷ يٵزټ ٢ٷ غًٵح پبپٿٱ تس ٦س٪ٿٱ ٲبؾتب دز اٚساد دازاټ انبٚٷ ٴشٰ ٴ 
چبٜ دز ٮٟبپػٷ ثب اٚساد ثب ٴشٰ يجٿٓٽ ثٷ حجت زغٿدٶ اغت. دز ٴاّٞ، 

ٷ ٦س٪ٿٱ ثٷ قٵزت ٮٳٛٽ دٸٳد ٢ثخؽ ٞدزتٯٳدټ اش ؾٵاٸد ٲؿبٰ ٮٽ
 ٴ 65)چسثٽ دز ازتجبو اغت  ثب چبٞٽ ٫٢ٽ، دزقد چسثٽ ثدٰ ٴ تٵدٶ

دٸد، ٦س٪ٿٱ پ١ تس٢ٿت اؾتٹب آٴز ٴ ٸب ٲؿبٰ ٮٽ. پطٴٸؽ(67
اپٱ ْٯ٩ زا اش يسپٝ  زٴد ٴآدپپٵضٲٿ١ ٞٵټ دز اٲػبٰ ثٷ ؾٯبز ٮٽ

. ثٷ يٵزټ ٢ٷ ٸٿپٵتبلاٮٵظ (59)دٸد ٮٳبيٝ ٮسثٵيٷ دز ٮٗص اٲزب٬ ٮٽ
پ١ ٮس٢ص ٢ٳتس٨ ٸٯٵغتبش اٲسضټ ٮحػٵة ؾدٶ ٴ دغت٧بٶ ٦ٵازؼ ٴ 

. (47)٢ٳٳد ٮٗص ثساټ ٢ٳتس٨ ٲحٵٶ تٗرپٷ، ثٷ يٵز ٸٯبٸٳ٥ ْٯ٩ ٮٽ

                                                 
1 Whatmore et al 
2 Insulin like growth factor  

دٸد. اٴ٨ ٮٗص ْٯ٩ خٵد زا دز اپٱ زاثًٷ ثٷ دٴ يسپٝ اٲزب٬ ٮٽ
ٸب دز دٴ دغتٷ ٲٵزٴٰ ٸبټ ٸٵزٮٵٲٽ ٢ٷ ٦ٿسٲدٶ اپٱ ٸٵزٮٵٰغٿ٧ٳب٨

ٸبټ ٸب تس٢ٿتٞساز دازٲد. پ١ دغتٷ اش اپٱ ٲسٴٰ ٴاّٞ دز ٸػتٷ ٞٵغٽ
ؽ ٢ٳد ٢ٷ اٚصاپؽ ٮكس٘ ٖرا ٴ ٢بٸثٿبٰ ٮٽ NPY)اؾتٹب آٴز( ٮبٲٳد 

ٮكس٘ اٲسضټ زا ثٷ دٲجب٨ دازد. دغتٷ دپ٧س، پسٴاٴپٿٵٮلاٲٵ٢ٵزتٿٱ زا 
٢ٳد ٢ٷ ثب ٢بٸؽ ٮكس٘ ٖرا ٴ اٚصاپؽ ٮكس٘ اٲسضټ ٸٯساٶ ثٿبٰ ٮٽ

اغت. دٴٮٿٱ زٴؼ ٮٗص ثساټ ٢ٳتس٨ اٲسضټ ثب اغتٛبدٶ اش غبٞٷ ٮٗص 

تزٵپص دزاشٮدت ٴ اٚصاپؽ ٦س٪ٿٱ پلاغٯب ثٷ ٮدت  .ؾٵداٲزب٬ ٮٽ
كس٘ چسثٽ ٴ ا٪ٟبټ آدپپٵغٿتٽ، ثس ٸٵٮئٵغتبش يٵلاٲٽ، ثب ٢بٸؽ ٮ

اش غٵټ دپ٧س ٦س٪ٿٱ . (62)اٲسضټ دز ثدٰ ثٵپطٶ اٚساد چبٜ ٮؤحس اغت 
دٸد ٴ تخ٫ٿٷ ٮٵتٿ٫ٿٱ تحس٠ دغت٧بٶ ٦ٵازؼ زا اٚصاپؽ ٮٽٸٯبٲٳد 

ؾح اغٿد ٢ٳد. ْلاٴٶ ثس اپٱ، ٦س٪ٿٱ ثبْج اٚصاپؽ تسٮٓدٶ زا تػسپّ ٮٽ
ؾٵد ٴ اپٱ ْٯ٩ زا احتٯبلاً ثب ٴاغًٷ ْكت ٴا٤ ٴ دز زاغتبټ ٮٓدٶ ٮٽ

. ْٵاٮ٩ ٮؤحس ثس (64)دٸد احس ٮحبُٚتٽ اش ٮخبو ٮٓدٶ اٲزب٬ ٮٽ
تٵاٰ ثٷ دٴ دغتٷ ٫٢ٿٳٿ٣ٽ )٦سغٳ٧ٽ، اٚصاپؽ تسؾح ٦س٪ٿٱ زا ٮٽ

ثٵدٰ ٫ُٖت ٦س٪ٿٱ( ٴ ْٵاٮ٩  ٢بچ٣ػٿبټ ٲبؾٽ اش ثٿٯبزټ ٫ٞجٽ ٴ ثبلا

( تٟػٿ٭ ٲٯٵد. Cٸٵزٮٵٲٽ )تػتٵغتسٴٰ، اغتسٴضٰ ٴ غٵٮبتٵٮدپٱ 
چبٞٽ، اٚصاپؽ  تٵاٰ ثٷٸٯچٳٿٱ اش ْٵاٮ٩ ٢بٸٳدٶ اپٱ ٸٵزٮٵٰ ٲٿص ٮٽ

-، ٦بغتسٴ٢تٵٮٽ، غٳدز٬ تخٯداٰ پ٫ٽ2ٴ  1ٮكس٘ ٖرا، دپبثت ٲٵِ 

٢ٿػتٿ١، غٳدز٬ ٢ٵؾٿٳ٥، اٚصاپؽ ٫٦ٵ٢ص خٵٰ، اٲػٵ٪ٿٱ، 
 .(62 ٴ 59)ٸبټ زٴدٶ ٴ تٿسٴئٿدټ اؾبزٶ ٢سد اغتبتٿٱ، ٸٵزٮٵٰغٵٮبتٵ

ثدٲجب٨ ٮكس٘ ٖرا، ٫ُٖت خٵٲٽ ٦س٪ٿٱ ثٷ دٸد، ٮًب٪ٓبت ٲؿبٰ ٮٽ
زغد ٴ غپع دز يٵ٨ ٦سغٳ٧ٽ تب ٞج٩ اش تسپٱ ٮٟداز خٵد ٮٽپبپٿٱ

پبثد. ثٷ يٵزټ ٢ٷ غًٵح ٦س٪ٿٱ دز ټ ثٓدټ اٚصاپؽ ٮٽٮكس٘ ٖرا
 .(64)ٸبټ لاٖس ثٿؿتس اغت ٸبټ چبٜ، ٢ٯتس ٴ دز اٲػبٰاٲػبٰ

 

 تمزیىبت تىبيبی بب شدت ببلا

HIIT ٸبټ ت٣سازټ ثب ٚٓب٪ٿتغج٣ٽ اش تٯسپٳبت اغت ٢ٷ ثٷ ٴٸ٫ٷ-

ت تٯب٬ پب ؾدتٽ ٲصدپ١ ثٷ ؾدتٽ ٸبټ تٳبٴثٽ ثٷ ٲػجت ٢ٵتبٶ ثب ؾد

. ثب تٵرٷ ثٷ (68)ؾٵد آپد، ٲػجت دادٶ ٮٽثٷ دغت ٮٽ ٢Vo2peakٷ 

ٮٯ٣ٱ اغت اش چٳد حبٲٿٷ تب چٳدپٱ  HIITؾدت تٯسپٳبت، پ١ تلاؼ 
ټ چٳد دٞٿٟٷ ٸبټ ٦ٵٲب٦ٵٰ ثٷ ٴغٿ٫ٷدٞٿٟٷ يٵ٨ ث٣ؿد ٴ ٴٸ٫ٷ

. ؾٵاٸد ٲؿبٰ (69)ؾٵد ٿت ثب ؾدت ٢٭ اش ٸ٭ ردا ٮٽاغتساحت ثب ٚٓب٪
ٸبټ ؾدپد دٸٳد ٢ٷ ا٦س شٮبٰ ثبش٦ؿت ثٷ حب٪ت اٴ٪ٿٷ ثٿٱ ٴٸ٫ٷٮٽ

٢ٳد ٢بٸؽ پبثد، غٹ٭ ٫٦ٿ٣ٵ٪ٿص ٲٿص ثساټ تبٮٿٱ اٲسضټ ٢بٸؽ پٿدا ٮٽ
اٲسضټ اٚصاپؽ  ٴ دز ٲتٿزٷ غٵخت ٴ غبش ٸٵاشټ ثساټ رجساٰ اپٱ ٢ػس

تٵاٰ ثٷ اٚصاپؽ ٮٽ HIITٸبټ ٲبؾٽ اش . اش غبش٦بزټ(70)٢ٳد پٿدا ٮٽ
َسٚٿت ا٢ػبپؿٽ ْه٫ٷ اغ٫٣تٽ ٢ٷ ثٷ ٴغٿ٫ٷ ٚٓب٪ٿت ثٿؿٿٳٷ ٴ پب 

ؾٵد، اٚصاپؽ ٸبټ ٮٿتٵ٢ٳدزپبپٽ ٮؿخف ٮٽٮحتٵاټ پسٴتئٿٱ آٲصپ٭
ٽ، ٢بٸؽ ٮٿصاٰ ٮكس٘ ٦ٿ٣ٵضٰ ٴ تٵ٪ٿد ٮحتٵاټ ٫٦ٿ٣ٵضٰ اغتساحت

لا٢تبت دز حٿٱ ٴزشؼ ثب ثبز ٢بزټ پ٣ػبٰ، اٚصاپؿٽ دز َسٚٿت 
 ا٢ػٿداغٿٵٰ چسثٽ ٩٢ ثدٰ ٴ ْه٫ٷ اغ٫٣تٽ، اٚصٴدٰ غبختبز ٴ 

 ي َمکبران مبًُت مقدم
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 ٸبټ تٳُٿ٭ ٢ٳٳدٶ اؾتٹبٮػٿس غٿ٧ٳب٪ٿٳ٥ ٸٵزٮٵٰ. 1ؾ٩٣ 
 
 

 

 ټ ٮستجى ثب چبٞٽٸبٸٵزٮٵٰ ثس HIIT. ٮ٣بٲٿػ٭ احس٦رازټ 2ؾ٩٣ 
 

-ْٯ٣٫سد ْسٴٜ ٮحٿًٽ ٴ ثٹجٵد ارساټ ٴزشؾٽ ٢ٷ ثٷ ٴغٿ٫ٷ آشٮٵٰ

ٸبټ شٮبٰ تب ٴاٮبٲد٦ٽ پب ز٢ٵزد٦ٿسټ ٴ اٚصاپؽ ثسداؾت ثٿؿٿٳٷ 
. ؾٵاٸد شپبدټ ٴرٵد دازد (70)ؾٵد، اؾبزٶ ٢سد ٦ٿسټ ٮٽا٢ػٿطٰ اٲداشٶ

ْسٴٞٽ  -دازاټ يٿٙ ٴغٿٓٽ اش ٮصاپبټ ٫ٞجٽ HIITدٸد ٢ٷ ٲؿبٰ ٮٽ

ْسٴٞٽ،  -ٴ ٸٯچٳٿٱ غٵخت ٴ غبشټ )اٚصاپؽ آٮبد٦ٽ ٫ٞجٽ
 41ثٿٵضٲصٮٿتٵ٢ٳدزپبپٽ، اٚصاپؽ ثٿبٰ غًٵح پسٴتئٿٱ اٲتٟب٨ دٸٳدٶ ٲٵِ 

(GLUT­4 دزحد تٯسپٳبت ٮداٴ٬ يٵلاٲٽ )ٴ حػبغٿت ثٷ اٲػٵ٪ٿٱ )

                                                 
1 Glucose transporter type 4 (GLUT­4) 

 َبی مزتبط بب چبقیمزيری بز اثزات تمزیه تىبيبی بب شدت ببلا بز ًَرمًن
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تٵاٲد ثٷ اپٱ ٮٵازد ٮٽ .(74 -71)ٮدت پب حتٽ ثٿؿتس اغت 
ا٢ػٿداغٿٵٰ ثٿؿتس چسثٽ ثدٰ ٢ٯ١ ٢ٳد. دز ٸٯٿٱ زاغتب ٮًب٪ٓبت 

تٵاٲد پ١ زٴؼ ٮٽ HIITدٸد ٢ٷ ٮخت٫ٙ اٲزب٬ ؾدٶ ٲؿبٰ ٮٽ
ٚٷ دزٮبٲٽ ثٷ قسٚٷ دز ٮدپسپت ٴشٰ ثدٰ دز اٚساد چبٜ ٴ دازاټ انب

. ثٳبثساپٱ حٍٛ غًح ٮٳبغت اش (76 ٴ 75)ٴشٰ ٮٵزد اغتٛبدٶ ٞساز ٦ٿسد 
ٸبټ ٫ْٯٽ ٴ ٴزشؾٽ ٴ ٚٓب٪ٿت ثدٲٽ ٴ ٢ٳتس٨ ٴشٰ ثب اغتٛبدٶ اش زٴؼ

ٮبد٦ٽ غٿػت٭ ٸبټ ٮخت٫ٙ ٴزشؾٽ ٢ٷ ثٷ دزغتٽ آازشپبثٽ زٴؼ
تٳٛػٽ ٴ تس٢ٿت ثدٰ اٚساد زا تحت تبحٿس ٞساز دٸد، اش اٸٯٿت  -٫ٞجٽ

شپبدټ ثٷ ْٳٵاٰ پ١ رٳجٷ ٮٹ٭ پٿؿ٧ٿسټ اٴ٪ٿٷ ٴ دزٮبٰ چبٞٽ ٴ ازتٟبء 
ٳبغت تٯسپٳبت ثدٲٽ، ْبٮ٫ٽ . اٲتخبة ٮ(78 ٴ 77) غلاٮت ربٮٓٷ دازد

ٮٹ٭ دز تٗٿٿس ؾٿٵٶ شٲد٦ٽ اٚساد چبٜ ٴ ؾبخكٽ ٮٵحس دز ٢ٳتس٨ ٴ 
ؾٵد. ٚٓب٪ٿت ثدٲٽ ٮٵرت اپزبد پ١ تٓبد٨ دزٮبٰ چبٞٽ ٮحػٵة ٮٽ

ؾٵد، اپٱ زٴپداد ثٷ د٪ٿ٩ اٚصاپؽ ٮكس٘ اٲسضټ ٮٳٛٽ دز اٲسضټ ٮٽ
ٿس، ثٷ ٲٟؽ ٮٵحس ٚٓب٪ٿت ٴزشؾٽ ثس اؾتٹب ٴ . ٮًب٪ٓبت اخ(15)اغت 

ٸبټ اخٿس ٲؿبٰ . پطٴٸؽ(78)اٲد دزپبٚت اٲسضټ تٯس٢ص شپبدټ داؾتٷ
دٸٳد ٚٓب٪ٿت تٳبٴثٽ ؾدپد، پ١ ٴنٓٿت ثٽ اؾتٹبپٽ شٴد٦رز اپزبد ٮٽ
٧ٽ ٢ٳد ٢ٷ ثساټ ٮدت ٢ٯٽ پع اش ٚٓب٪ٿت ٴزشؾٽ احػبظ ٦سغٳٮٽ

. ٸٯچٳٿٱ اپٱ (16)اٲداشد. اٮب اپٱ احس ٢ٵتبٶ ٮدت اغت زا ثٷ تٓٵپٝ ٮٽ
ٸبټ تٯسپٳبت دز تٗٿٿس اٲسضټ ٮكسٚٽ اش يسپٝ تٗٿٿس دز غٿ٧ٳب٨

-٦سغٳ٧ٽ ٴ اؾتٹبپٽ ٴ ٸٯچٳٿٱ پپتٿدٸبټ تٳُٿٯٽ دز غًٵح غٿ٧ٳب٨

، تٳُٿ٭ 2. ثب تٵرٷ ثٷ ؾ٩٣ (17)ٸبټ ٢ٵتبٶ تب ث٫ٳد ٮدت ٲٟؽ دازد 

ؾبٮ٩ پ١ ٢ٳؽ ٴ ٴا٢ٳؽ غبشٮبٲدٸٽ  HIITتٓبد٨ اٲسضټ ٮتٓبٞت 
ٸبټ ٮخت٫ٙ اغت ٢ٷ ( ٴ اٲداCNS٬ؾدٶ ثٿٱ غٿػت٭ ْكجٽ ٮس٢صټ )

. اش غٵټ دپ٧س تٵ٪ٿد (54)دز ثسٞسازټ ٸٯٵغتبش اٲسضټ ٮٵحس اغت 
تٓبد٨ ٮٳٛٽ اٲسضټ ثٷ ٴاغًٷ ٚٓب٪ٿت ٴزشؾٽ ٮٯ٣ٱ اغت ثبْج 

تٵاٲد تحسپ١ زٚتبزټ ثساټ رجساٰ تٗرپٷ ؾٵد، ٢ٷ ثٷ ٲٵثٷ خٵد ٮٽ
٢بٸؽ اٲسضټ اپزبد ؾدٶ ثس احس ٚٓب٪ٿت زا خٳخٽ ٢سدٶ ٴ آحبز آٰ ثس 

. ثب ثسزغٽ ٮًب٪ٓبت قٵزت ٦سٚتٷ، (79)٢بٸؽ ٴشٰ زا تٗٿٿس دٸٳد 

 HIIT( دز زاغتبټ اْٯب٨ پسٴت٩٣ 2015) 1تحٟٿٝ پسادٴ ٴ ٸٯ٣بزاٰ
، HIITٸٛتٷ  12ثس تٗٿٿسات ٮٟبدپس ٪پتٿٱ اٚساد چبٜ ٲؿبٰ داد ثٓد اش 

ت ٲتبپذ . اٮب دز ثسخٽ ٮًب٪ٓب(80)پبثد ٮٟبدپس ٪پتٿٱ ٢بٸؽ ٮٽ
 -81)احس٦رازټ پسٴت٩٣ ٸبټ تٯسپٳٽ ثس ٮٟبدپس ٪پتٿٱ ند ٲٟٿم اغت 

ٸبټ تٯسپٱ، . اش غٵټ دپ٧س، ثٷ ٢بز٦ٿسټ تٳٵْٽ اش پسٴت٩٣(83
 ٣2بزاٰٸٯچٵٰ تٯسپٳبت دزاش ٮدت ٸٵاشټ دز پطٴٸؽ ٸبټ ٪ئٵ ٴ ٸٯ

( ٲؿبٰ اش 2009) 4(، شٴ ٴ ٸٯ٣بزا2004ٰ) 3(، ٮٵزټ ٴ ٸٯ٣بزا2010ٰ)
 ٴ 12)آحبز ٖٿسٮحػٵظ ٚٓب٪ٿت ٴزشؾٽ ثس ٮٟبدپس ٪پتٿٱ ثٵدٶ اغت 

غت، اش آٲزب ٢ٷ تٯسپٱ ٴزشؾٽ، زٴپ٣سدټ ٮٵحس دز ٮدپسپت ٴشٰ ا .(43
٪را تٓٿٿٱ ٲٵِ ٴ ٮبٸٿت ٚٓب٪ٿت ثس پپتٿدٸبټ ٮستجى ثب اؾتٹب دز اٚساد 

. دز ٮًب٪ٓٷ پسادٴ پسٴت٩٣ (87 -84)چبٜ حبئص اٸٯٿت خٵاٸد ثٵد 
چبٜ ٮٵزد ٸٛتٷ زٴټ ٲٵرٵاٲبٰ  12تٯسپٱ تٳبٴثٽ ؾدپد ثٷ ٮدت 

زا ثٷ ٸٯساٶ داؾت  PYY3-36 ٮًب٪ٓٷ ٞساز ٦سٚت ٢ٷ اٚصاپؽ ٮٟبدپس 

                                                 
1 Prado et al., 
2 Lau et al., 
3 Moore et al., 
4 Zou et al., 

ٲٿص دز ثسزغٽ احس پ١ ثسٲبٮٷ ٴزشؾٽ ثب ؾدت  5. ٴا٦ٳس ٴ ٸٯ٣بزاٰ(80)
ٸبټ تٳُٿ٭ ٢ٳٳدٶ اؾتٹبټ دختساٰ ٢٭ ٴ ثب ؾدت ثبلا زٴټ ٸٵزٮٵٰ

ؾدٶ ٴ  PYY3-36غجت ثٹجٵد غًٵح  HIITتٷ ٸٛ 12چبٜ، دزپبٚتٳد 
ٮٯ٣ٱ اغت ٮكس٘ ٖرا دز ٲٵرٵاٲبٰ چبٜ زا ٢بٸؽ دٸد. تٗٿٿسات دز 

. د٪ٿ٩ پبغخ (9)ثٵد  HIITٮٳحكس ثٷ ٦سٴٶ  PYY3-36غًٵح 
PYY ٰٸبټ زٴدٶ تٓبٮ٩ ٴرٵد ثٷ ٴزشؼ ٴانح ٲٿػت اٮب ثٿٱ ٸٵزٮٵ

ٿٱ ْٵاٮ٩ ٮ٣بٲٿ٣ٽ ٲٿص ٮٯ٣ٱ اغت دز اپٱ ٮٿبٰ غٹ٭ دازد ٴ ٸٯچٳ

، اٲد٠ ٴ تب AGRPثس  HIIT. ٲتبپذ ٮسثٵو ثٷ احس (63)داؾتٷ ثبؾد 
اټ . اٚصاپؽ ٞبث٩ تٵرٷ آ٦ٵتٽ ٲتٿزٷ(88)حدټ ند ٴ ٲٟٿم اغت 

اٲد ثٷ يٵزټ ٢ٷ ٲٿص ٦صازؼ ٲٯٵدٶ 6ٚػ٣ٽ ٴ ٸٯ٣بزاٰاغت ٢ٷ ٮبز٢ٵ

زا  AGRPثساثسټ  8/4ثدٲجب٨ پ١ پسٴت٩٣ تٯسپٳٽ دزاشٮدت، اٚصاپؽ 
ٴ  7. اش غٵټ دپ٧س ٪تصپب(57)دز ٮٟبپػٷ ثب ٦سٴٶ ٢ٳتس٨ ٦صازؼ ٢سدٲد 

چبٞٽ، تٳُٿ٭ ٴشٰ ٸٯ٣بزاٰ احس تٯسپٱ ٴ ٮحدٴدپت ٮكس٘ ٢ب٪سټ ثس 
ٸبټ چبٜ زا دز ٮٵؼ AGRPٴ تُبٸس ٲسٴپپتٿدٸبټ ٸٿپٵتبلاٮٵغٽ ٴ 

ثسزغٽ ٢سدٲد؛ ٲتبپذ ٮًب٪ٓبت آٲبٰ ٲؿبٰ داد ٢ٷ تٯسپٱ ثبْج ٢بٸؽ 

 AGRPدازټ ثس ٮٟبدپس ؾٵد، ٴ٪ٽ احس ٮٓٳٽداز ٴشٰ ثدٰ ٮٽٮٓٳٽ
ٸبټ ٮدپسپت اټ اش ٮداخ٫ٷٷ تٯسپٱ ٴزشؾٽ ٮسح٫ٷ. اش آٲزب ٢(88)ٲدازد 

ٴشٰ دز رٯٓٿت چبٜ اغت، ٪را تٓٿٿٱ احسات ٚٓب٪ٿت ثس پپتٿدٸبټ ٮستجى 
. (79)ثب اؾتٹب اش رٯ٫ٷ ٦س٪ٿٱ ٮٵزد تٵرٷ ٮحٟٟبٰ ٞساز ٦سٚتٷ اغت 

ټ ند ٴ ثس غًٵح ٦س٪ٿٱ تب حد HIITٸبټ ٮسثٵو ثٷ احس ثسزغٽ
ٲٟٿم اغت. دز حب٪ٽ ٢ٷ ثسخٽ اش ٮًب٪ٓبت اٚصاپؽ غًٵح ٦س٪ٿٱ زا 

ٴ ثسخٽ دپ٧س تٳٹب احسات ٲبچٿص ٴ پب حتٽ  (89 ٴ 85)اٲد ٲؿبٰ دادٶ
. اٚصاپؽ ٦س٪ٿٱ پع اش ٚٓب٪ٿت (90 ٴ 81)اٲد ٢بٸؿٽ زا ٦صازؼ ٢سدٶ

ؾٵد ٢ٷ ٢بٸؽ ٴشٰ ٲٿص دپدٶ ؾدٶ ثبؾد ٮٓٯٵلا شٮبٲٽ ٦صازؼ ٮٽ
. اٮب ٲتبپذ ٮًب٪ٓٷ پسادٴ ٴ ٸٯ٣بزاٰ دز تهبد ثب اپٱ ادْب اغت. ثٷ (85)

ثس  HIITٸٛتٷ  12دٴ ٴ ٸٯ٣بزاٰ دز ٮًب٪ٓٷ خٵد ثدٲجب٨ ٢ٷ پسا يٵزټ
ٸبټ تٳُٿ٭ ٢ٳٳدٶ اؾتٹب دز ٲٵرٵاٲبٰ چبٜ، ؾبٸد ٢بٸؽ ٸٵزٮٵٰ

ٮٟبدپس ٦س٪ٿٱ ثٵدٲد. اپٱ اٮس ٮٯ٣ٱ اغت ٮستجى ثب ْٵاٮ٩ ٮخت٫ٛٽ 
ٮبٲٳد ٦سٴٶ غٳٽ خبـ ؾس٢ت ٢ٳٳد٦بٰ ٴ تٵشپّ ٮزدد احتٯب٪ٽ 

. ٮًب٪ٓبت ٲؿبٰ (80)بؾد تس٢ٿت ثدٰ ؾس٢ت ٢ٳٳد٦بٰ دز اپٱ ٮًب٪ٓٷ ث

ثٿٱ  BMIاٲد ٢ٷ ثدٲجب٨ ٢بٸؽ ٴشٰ )ٮٿبٲ٧ٿٱ ٮٟبدپس ٢بٸؿٽ دادٶ
٢ٿ٫ٵ٦س٬ ثس ٮتس ٮسثّ( ا٪ٟب ؾدٶ ثب زضپ٭ ٖراپٽ پب تٯسپٱ،  4/1تب  0/1

. ثٷ يٵزټ ٢ٷ تٗٿٿس (91 ٴ 90)پبثٳد غًٵح ٦س٪ٿٱ ٲبؾتبپٽ اٚصاپؽ ٮٽ
، ٦BMIس٪ٿٱ دز دٴزٶ ٮداخ٫ٷ ٮًب٪ٓبت، دازاټ ازتجبو ٮٳٛٽ ثب تٗٿٿس 

. اٮب دز پ١ ٮًب٪ٓٷ، ٴٞتٽ (86 ٴ 79)ٮٟبدپس چسثٽ ٴ ٴشٰ ثدٰ اغت 
٢بٸؽ ٴشٰ ثب تٯسپٱ دز تس٢ٿت ثب زضپ٭ ٮحدٴدپت اٲسضټ ا٪ٟب ؾد 
)زضپ٭ پس ٢سثٵٸٿدزات(، ٮٟبدپس٦س٪ٿٱ ثدٴٰ تٗٿٿس ثبٞٽ ٮبٲد. پ١ د٪ٿ٩ 
ثساټ اپٱ تٵرٿٷ آٰ اغت ٢ٷ غبختبز زضپ٭ پ١ ْبٮ٩ تٓدپ٩ ٢ٳٳدٶ 

اټ اش ؾٵاٸد ثٷ اٚصاپؽ . ثٷ قٵزت ٫٢ٽ، ثخؽ ْٯدٶ(92)اغت 
٢ٳٳد. غًٵح ٦س٪ٿٱ ٲبؾتبپٽ ثب ٢بٸؽ ٴشٰ ٲبؾٽ اش تٯسپٱ اؾبزٶ ٮٽ

 دٸٳد ٢ٷ ٢بٸؽ ٴشٰ ٮتبحس اش تٯسپٱ دز يجٿٓٽ اپٱ ٲتبپذ ٲؿبٰ ٮٽ

                                                 
5 Wagner et al., 
6 Markofski et al., 
7 Letizia et al., 

 ي َمکبران مبًُت مقدم

 91                                                                                                                  11 -1(: 1) 1؛ 1311تحقیقبت در علًم يرسشی ي گیبَبن داريیی. 



 90 ،86)غبشټ غًٵح ٦س٪ٿٱ ٲبؾتبپٽ اٚساد ٮجتلا ثٷ چبٞٽ ٲٟؽ دازد 
. ٮ٣بٲٿص٬ تٳُٿ٭ ٢بٸؽ ٴشٰ ثٷ دٲجب٨ تٯسپٱ ؾدپد غجت تٳُٿ٭ (91 ٴ

ٸبټ حػ٧سټ ٮٵاد ٮٗرټ . ٮ٣بٲٿص٬(93 ٴ 92)ؾٵد غًٵح ٦س٪ٿٱ ٮٽ
. (94)اٲسضټ اغت  دز ٸٿپٵتبلاٮٵظ ٞبدز ثٷ دزپبٚت تٗٿٿسات دز ٮٵاشٲٷ
ٸبټ ٲٵزٴاٲدٴ٢سپٱ، دز ٲتٿزٷ اپٱ احتٯب٨ ٴرٵد دازد ٢ٷ ثب ٮ٣بٲٿص٬

٦سدد. ٫ُٖت ٦س٪ٿٱ ٲبؾتبپٽ دز پبغخ ثٷ تٗٿٿسات اٲسضټ، تٳُٿ٭ 
ٸٯچٳٿٱ، تٓدادټ اش ٮًب٪ٓبت ثٷ ٸٯجػت٧ٽ ٮٳٛٽ ثٿٱ غًٵح ٦س٪ٿٱ ٴ 

اٲد ٢ٷ تٗٿٿسات اپٱ ٪پتٿٱ پب اٲػٵ٪ٿٱ اؾبزٶ ٢سدٲد ٴ ٲؿبٰ دادٶ
 .(96 ٴ 95 ،47)ٸب اش ٪حبٌ ٮ٣بٲٿ٣ٽ ثب ٸ٭ دز ازتجبيٳد غٿ٧ٳب٨

 

 وتیجٍ گیزی

HIIT  .دز حب٨ تجدپ٩ ؾدٰ ثٷ پ١ اثصاز ٮحجٵة ٲصد ٮحٟٟبٰ اغت
دٸد اپٱ تٯسپٳبت ثٷ ٫ْت حز٭ پبپٿٱ ٴ شٮبٰ ٢ٵتبٶ ؾٵاٸد ٲؿبٰ ٮٽ

تٵاٲد پ١ دازاټ ثػٿبزټ اش ٮصاپبټ ثب٪ٟٵٶ دز غلاٮت اغت ٢ٷ ٮٽ
ٴٰ ثٷ قسٚٷ دز ٢ٳتس٨ ٴشٰ ثدٰ دز اٚساد چبٜ ٴ زٴؼ تٯسپٳٽ ٮٟس

ٞسپت ثٷ اتٛبٜ ٮًب٪ٓبت دازاټ انبٚٷ ٴشٰ ٮٵزد اغتٛبدٶ ٞساز ٦ٿسد. 
اؾتٹبپٽ شٴد٦رز ، ثب اپزبد پ١ ٴنٓٿت ثٽHIITدٸٳد ٢ٷ ٲؿبٰ ٮٽ

ثساټ ٮدت ٢ٯٽ پع اش ٚٓب٪ٿت ٴزشؾٽ احػبظ ٦سغٳ٧ٽ زا ثٷ تٓٵپٝ 
ټ ٦سغٳ٧ٽ ٴ اؾتٹبپٽ ٴ ٸباٲداختٷ ٴ اش يسپٝ تٗٿٿس دز غٿ٧ٳب٨

ٸبټ ٢ٵتبٶ تب ث٫ٳد ٮدت ٸٯچٳٿٱ پپتٿدٸبټ تٳُٿٯٽ دز غًٵح غٿ٧ٳب٨

ثب اغتٛبدٶ اش  HIITثٳبثساپٱ، يساحٽ ٴ اٲتخبة پسٴت٩٣ ٲٟؽ دازد. 
اش يسپٝ احس٦رازټ ثس اٲسضټ ٴ تٳُٿ٭ اؾتٹب ٸبټ ٫ْٯٽ ٴ ٴزشؾٽ زٴؼ

تٵاٲد ثٷ ٹ٭ ٮٽاپٱ ٮ تٵاٲد ثس ٮٓبد٪ٷ ٮٵاشٲٷ اٲسضټ تبحٿس٦راز ثبؾد.ٮٽ
ْٳٵاٰ پ١ رٳجٷ ٞبث٩ تٵرٷ دز پٿؿ٧ٿسټ اٴ٪ٿٷ ٴ ٮدپسپت چبٞٽ ٴ 

 ازتٟبء غلاٮت ربٮٓٷ، حبئص اٸٯٿت ثبؾد.

 

 حبمی مبلی
 .ٸصپٳٷ ٸبټ ٮًب٪ٓٷ حبنس تٵغى ٲٵپػٳد٦بٰ ٮٟب٪ٷ تبٮٿٱ ؾد

 

 مشبرکت وًیسىدگبن
ٲٵپػٳد٦بٰ ٮؿبز٢ت پ٣ػبٰ دز ٲ٧بزؼ ٴ ٴپساغتبزټ ٮٟب٪ٷ حبنس 

 .داؾتٳد
 

 عبرض مىبفعت
ثٳبثس اَٹبز ٲٵپػٳد٦بٰ ٮٟب٪ٷ حبنس ٚبٞد ٸس٦ٵٲٷ تٓبزل ٮٳبّٚ ثٵدٶ 

 اغت.
 

 

References 
1. Han JC, Lawlor DA, and Kimm SYS. 

Childhood obesity. The Lancet. 2010; 
375 (9727): 1737- 1748. 
[DOI:10.1016/S0140-6736(10)60171-
7] [PMID:20451244] 

2. Mandlik M, Oetzel J, Kadirov D. Obesity 
and healthcare interventions: 
Substantiating a multi-modal challenge 
through the lens of grounded theory. 
Health Promot J Austr. 2020. Online 
ahead of print. [DOI:10.1002/hpja.347] 
[PMID:32304614] 

3. Faienza MF, Chiarito M, Molina-Molina 
E, Shanmugam H, Lammert F, Krawczyk 
M, et al. Childhood obesity, 
cardiovascular and liver health: a 
growing epidemic with age. World J 
Pediatr. 2020; 16 (5): 438- 445. 
[DOI:10.1007/s12519-020-00341-9] 
[PMID:32020441] 

4. Mushtaq MU, Gull S, Abdullah HM, 
Shahid U, Shad MA, Akram J. Waist 
circumference, waist-hip ratio and 
waist-height ratio percentiles and 
central obesity among Pakistani 
children aged five to twelve years. BMC 
Pediatr. 2011; 11: 105. 

[DOI:10.1186/1471-2431-11-105] 
[PMID:22104025] 

5. Lung T, Baur LA, Hayes A. Can reducing 
childhood obesity solve the obesity 
crisis in australia?. Obesity (Silver 
Spring). 2020; 28 (5): 857- 859. 
[DOI:10.1002/oby.22711] 

6. Woods SC, D'Alessio DA. Central control 
of body weight and appetite. J Clin 
Endocrinol Metab. 2008; 93 (11 Suppl 
1): S37- 50. [DOI:10.1210/jc.2008-
1630] [PMID:18987269] 

7. Schwarz NA, Rigby BR, Bounty PL, 
Shelmadine B, Bowden RJ. A review of 
weight control strategies and their 
effects on the regulation of hormonal 
balance. J Nut Metab. 2011; 237932: 1- 
15. [DOI:10.1155/2011/237932] 

8. Varela L, Horvath TL. Leptin and insulin 
pathways in POMC and AgRP neurons 
that modulate energy balance and 
glucose homeostasis. EMBO Rep. 2012; 
13 (12): 1079- 86. 
[DOI:10.1038/embor.2012.174] [PMID: 
23146889] 

9. Prado WL, Balagopal PB, Lofrano-Prado 
MC, Oyama LM, Tenório TR, Botero JP, 
et al. Effect of aerobic exercise on 

 َبی مزتبط بب چبقینمزيری بز اثزات تمزیه تىبيبی بب شدت ببلا بز ًَرمً

 11-1(: 1) 1؛ 1311تحقیقبت در علًم يرسشی ي گیبَبن داريیی.                                                                                                                   99

https://doi.org/10.1016/s0140-6736(10)60171-7
https://doi.org/10.1016/s0140-6736(10)60171-7
https://doi.org/10.1002/hpja.347
https://doi.org/10.1002/oby.22711


hunger feelings and satiety regulating 
hormones in obese teenage girls. 
Pediatr Exerc Sci. 2014; 26 (4): 463- 9. 
[DOI:10.1123/pes.2013-0200] 
[PMID:25372381] 

10. Finlayson G, Bryant E, Blundell JE, King 
NA. Acute compensatory eating 
following exercise is associated with 
implicit hedonic wanting for food. 
Physiol Behav. 2009; 97 (1): 62- 7. 
[DOI:10.1016/j.physbeh.2009.02.002] 
[PMID:19419671] 

11. King NA, Caudwell P, Hopkins M, Byrne 
NM, Colley R, Hills AP, et al. Metabolic 
and behavioral compensatory 
responses to exercise interventions: 
barriers to weight loss. Obesity (Silver 
Spring). 2007; 15 (6): 1373- 83. 
[DOI:10.1038/oby.2007.164] 
[PMID:17557973] 

12. Moore MS, Dodd CJ, Welsman JR, 
Armstrong N. Short-term appetite and 
energy intake following imposed 
exercise in 9- to 10-year-old girls. 
Appetite. 2004; 43 (2): 127- 34. 
[DOI:10.1016/j.appet.2004.02.008] 
[PMID:15458799] 

13. Dodd CJ, Welsman JR, Armstrong N. 
Energy intake and appetite following 
exercise in lean and overweight girls. 
Appetite. 2008; 51 (3): 482- 8. 
[DOI:10.1016/j.appet.2008.03.009] 

14. Thivel D, Isacco L, Montaurier C, Boirie 
Y, Duché P, Morio B. The 24-h energy 
intake of obese adolescents is 
spontaneously reduced after intensive 
exercise: a randomized controlled trial 
in calorimetric chambers. PLoS One. 
2012; 7 (1): e29840. 
[DOI:10.1371/journal.pone.0029840] 
[PMID:22272251] 
[PMCID:PMC3260158] 

15. Hill JO, Wyatt HR, Peters JC. Energy 
balance and obesity. Circulation. 2012; 
126 (1): 126- 32. 
[DOI:10.1161/CIRCULATIONAHA.111.0
87213] 

16. Russell RD, Willis K, Ravussin E. Effects 
of endurance running and dietary fat on 
circulating ghrelin and peptide YY. J 
Sports Sci Med. 2009; 8 (4): 574– 583. 
[PMID:21927572] 
[PMCID:PMC3172724] 

17. Martins C, Morgan L, Truby H. A review 
of the effects of exercise on appetite 
regulation: an obesity perspective. Int J 
Obes (Lond). 2008; 32 (9): 1337- 47. 
[DOI:10.1038/ijo.2008.98] 
[PMID:18607378] 

18. Jürimäe J, Jürimäe T. Ghrelin responses 
to acute exercise and training. in: 
Constantini N., Hackney A. (eds) 
endocrinology of physical activity and 
sport. Contemporary Endocrinology. 
Humana Press, Totowa, NJ, 2013: 207- 
219. 
https://link.springer.com/chapter/10.1
007/978-1-62703-314-5_12 

19. Blundell JE, Levin F, King NA, Barkeling 
B, Gustafsson T, Hellstrom PM, et al. 
Overconsumption and obesity: peptides 
and susceptibility to weight gain. Regul 
Pept. 2008; 149 (1-3): 32- 8. 
[DOI:10.1016/j.regpep.2007.10.009] 
[PMID:18534696] 

20. Flint A, Gregersen NT, Gluud LL, Møller 
BK, Raben A, Tetens I, et al. Associations 
between postprandial insulin and blood 
glucose responses, appetite sensations 
and energy intake in normal weight and 
overweight individuals: a meta-analysis 
of test meal studies. Br J Nutr. 2007; 98 
(1): 17- 25. 
[DOI:10.1017/S000711450768297X] 
[PMID:17524176] 

21. Bouassida A, Chamari K, Zaouali M, Feki 
Y, Zbidi A, Tabka Z. Review on leptin 
and adiponectin responses and 
adaptations to acute and chronic 
exercise. Br J Sports Med. 2010; 44 (9): 
620- 30. 
[DOI:10.1136/bjsm.2008.046151] 
[PMID:18927166] 

22. Corte de Araujo AC, Roschel H, Picanço 
AR, do Prado DM, Villares SM, de Sá 
Pinto AL, et al. Similar health benefits of 
endurance and high-intensity interval 
training in obese children. PLoS One. 
2012; 7 (8): e42747. 
[DOI:10.1371/journal.pone.0042747] 
[PMID:22880097] 
[PMCID:PMC3412799] 

23. Frithioff-Bøjsøe C, Lund MAV, Lausten-
Thomsen U, Hedley PL, Pedersen O, 
Christiansen M, et al. Leptin, 
adiponectin, and their ratio as markers 
of insulin resistance and 

 ي َمکبران مبًُت مقدم

 91                                                                                                                  11 -1(: 1) 1؛ 1311تحقیقبت در علًم يرسشی ي گیبَبن داريیی. 

https://doi.org/10.1016/j.appet.2008.03.009
https://doi.org/10.1161/CIRCULATIONAHA.111.087213
https://doi.org/10.1161/CIRCULATIONAHA.111.087213
https://www.ncbi.nlm.nih.gov/pubmed/21927572


cardiometabolic risk in childhood 
obesity. Pediatr Diabetes. 2020; 21 (2): 
194- 202. [DOI:10.1111/pedi.12964] 
[PMID:31845423] 

24. De Feo P. Is high-intensity exercise 
better than moderate-intensity exercise 
for weight loss?. Nutr Metab Cardiovasc 
Dis. 2013; 23 (11): 1037- 42. 
[DOI:10.1016/j.numecd.2013.06.002] 
[PMID:24119988] 

25. Shalitin S, Phillip M. Role of obesity and 
leptin in the pubertal process and 
pubertal growth--a review. Int J Obes 
Relat Metab Disord. 2003; 27 (8): 869- 
74. [DOI:10.1038/sj.ijo.0802328] 
[PMID:12861226] 

26. Ghaedian MM, Nazari Jaz A, Momeni M, 
Ghaedian T, Samiei N. Plasma leptin 
level is positively associated with blood 
pressure measures independent of 
gender and BMI. Clin Exp Hypertens. 
2020; 42 (1): 31- 35. 
[DOI:10.1080/10641963.2018.1557684
] [PMID:30582364] 

27. Ceddia RB, Somwar R, Maida A, Fang X, 
Bikopoulos G, Sweeney G. Globular 
adiponectin increases GLUT4 
translocation and glucose uptake but 
reduces glycogen synthesis in rat 
skeletal muscle cells. Diabetologia. 
2005; 48 (1): 132- 9. 
[DOI:10.1007/s00125-004-1609-y] 
[PMID:15619075] 

28. Engelbregt MJ, van Weissenbruch MM, 
Popp-Snijders C, Lips P, Delemarre-van 
de Waal HA. Body mass index, body 
composition, and leptin at onset of 
puberty in male and female rats after 
intrauterine growth retardation and 
after early postnatal food restriction. 
Pediatr Res. 2001; 50 (4): 474- 8. 
[DOI:10.1203/00006450-200110000-
00009] [PMID:11568290] 

29. Rocha VDS, Claudio ERG, da Silva VL, 
Cordeiro JP, Domingos LF, da Cunha 
MRH, et al. High- fat diet- induced 
obesity model does not promote 
endothelial dysfunction via increasing 
leptin/Akt/eNOS signaling. Front 
Physiol. 2019; 10: 268. 
[DOI:10.3389/fphys.2019.00268] 
[PMID:30949067] 
[PMCID:PMC6435481] 

30. Janovská A, Hatzinikolas G, Staikopoulos 
V, McInerney J, Mano M, Wittert GA. 
AMPK and ACC phosphorylation: effect 
of leptin, muscle fibre type and obesity. 
Mol Cell Endocrinol. 2008; 284 (1-2): 1- 
10. [DOI:10.1016/j.mce.2007.12.013] 
[PMID:18255222] 

31. Steinberg GR, Rush JW, Dyck DJ. AMPK 
expression and phosphorylation are 
increased in rodent muscle after chronic 
leptin treatment. Am J Physiol 
Endocrinol Metab. 2003; 284 (3): E648- 
54. [DOI:10.1152/ajpendo.00318.2002] 
[PMID:12441311] 

32. Tsuchida A, Yamauchi T, Ito Y, Hada Y, 
Maki T, Takekawa S, et al. Insulin/Foxo1 
pathway regulates expression levels of 
adiponectin receptors and adiponectin 
sensitivity. J Biol Chem. 2004; 279 (29): 
30817- 22. 
[DOI:10.1074/jbc.M402367200] 
[PMID:15123605] 

33. Karra E, Chandarana K, Batterham RL. 
The role of peptide YY in appetite 
regulation and obesity. J Physiol. 2009; 
587 (1): 19- 25. 
[DOI:10.1113/jphysiol.2008.164269] 
[PMID:19064614] 
[PMCID:PMC2670018] 

34. Cummings DE, Overduin J. 
Gastrointestinal regulation of food 
intake. J Clin Invest. 2007; 117 (1): 13- 
23. [DOI:10.1172/JCI30227] 
[PMID:17200702] 
[PMCID:PMC1716217] 

35. Pilichiewicz AN, Chaikomin R, Brennan 
IM, Wishart JM, Rayner CK, Jones KL, et 
al. Load-dependent effects of duodenal 
glucose on glycemia, gastrointestinal 
hormones, antropyloroduodenal 
motility, and energy intake in healthy 
men. Am J Physiol Endocrinol Metab. 
2007; 293 (3): E743- 53. 
[DOI:10.1152/ajpendo.00159.2007] 
[PMID:17609258] 

36. Leibowitz SF, Wortley KE. Hypothalamic 
control of energy balance: different 
peptides, different functions. Peptides. 
2004; 25 (3): 473- 504. 
[DOI:10.1016/j.peptides.2004.02.006] 
[PMID:15134868] 

37. Soriano-Guillén L, Barrios V, Chowen JA, 
Sánchez I, Vila S, Quero J, et al. Ghrelin 
levels from fetal life through early 

 11 -1(: 1) 1؛ 1311تحقیقبت در علًم يرسشی ي گیبَبن داريیی.                                                                                                                   99

 َبی مزتبط بب چبقیمزيری بز اثزات تمزیه تىبيبی بب شدت ببلا بز ًَرمًن



adulthood: relationship with endocrine 
and metabolic and anthropometric 
measures. J Pediatr. 2004; 144 (1): 30- 
5. [DOI:10.1016/j.jpeds.2003.08.050] 
[PMID:14722515] 

38. Wilasco MI, Goldani HA, Dornelles CT, 
Maurer RL, Kieling CO, Porowski M, et 
al. Ghrelin, leptin and insulin in healthy 
children: Relationship with 
anthropometry, gender, and age 
distribution. Regul Pept. 2012; 173 (1-
3): 21- 6. 
[DOI:10.1016/j.regpep.2011.08.013] 
[PMID:21906630] 

39. Reinehr T, Enriori PJ, Harz K, Cowley 
MA, Roth CL. Pancreatic polypeptide in 
obese children before and after weight 
loss. Int J Obes (Lond). 2006; 30 (10): 
1476- 81. [DOI:10.1038/sj.ijo.0803393] 
[PMID:16702998] 

40. Reinehr T, de Sousa G, Roth CL. Fasting 
glucagon-like peptide-1 and its relation 
to insulin in obese children before and 
after weight loss. J Pediatr 
Gastroenterol Nutr. 2007; 44 (5): 608- 
12. 
[DOI:10.1097/MPG.0b013e3180406a24
] [PMID:17460495] 

41. Roth CL, Bongiovanni KD, Gohlke B, 
Woelfle J. Changes in dynamic insulin 
and gastrointestinal hormone secretion 
in obese children. J Pediatr Endocrinol 
Metab. 2010; 23 (12): 1299- 309. 
[DOI:10.1515/jpem.2010.204] 
[PMID:21714464] 

42. Patel BP, Anderson GH, Vien S, 
Bellissimo N, McCrindle BW, Hamilton 
JK. Obesity, sex and pubertal status 
affect appetite hormone responses to a 
mixed glucose and whey protein drink 
in adolescents. Clin Endocrinol (Oxf). 
2014; 81 (1): 63- 70. 
[DOI:10.1111/cen.12403] 
[PMID:24400946] 

43. Lau PWC, Kong Z, Chio C, Yu CC, Chan 
DFY, Sung RYT, et al. Effects of short- 
term resistance training on serum leptin 
levels in obese adolescents. J Exer Sci 
Fitness. 2010; 8 (1): 54- 60. 
[DOI:10.1016/S1728-869X(10)60008-
1] 

44. Sam AH, Troke RC, Tan TM, Bewick GA. 
The role of the gut/brain axis in 
modulating food intake. 

Neuropharmacol. 2012; 63 (1): 46- 56. 
[DOI:10.1016/j.neuropharm.2011.10.00
8] [PMID:22037149] 

45. Velásquez-Mieyer PA, Cowan PA, Pérez-
Faustinelli S, Nieto-Martínez R, Villegas-
Barreto C, Tolley EA, et al. Racial 
disparity in glucagon-like peptide 1 and 
inflammation markers among severely 
obese adolescents. Diabetes Care. 2008; 
31 (4): 770- 5. [DOI:10.2337/dc07-
1525] [PMID:18184905] 

46. Beglinger S, Meyer-Gerspach AC, Graf S, 
Zumsteg U, Drewe J, Beglinger C, et al. 
Effect of a test meal on meal responses 
of satiation hormones and their 
association to insulin resistance in 
obese adolescents. Obesity (Silver 
Spring). 2014; 22 (9): 2047- 52. 
[DOI:10.1002/oby.20805] 
[PMID:24930697] 

47. Bacha F, Arslanian SA. Ghrelin 
suppression in overweight children: a 
manifestation of insulin resistance? J 
Clin Endocrinol Metab. 2005; 90 (5): 
2725- 30. [DOI:10.1210/jc.2004-1582] 
[PMID:15728212] 

48. Misra M, Tsai PM, Mendes N, Miller KK, 
Klibanski A. Increased carbohydrate 
induced ghrelin secretion in obese vs. 
normal-weight adolescent girls. Obesity 
(Silver Spring). 2009; 17 (9): 1689- 95. 
[DOI:10.1038/oby.2009.86] 
[PMID:19325538] 
[PMCID:PMC3687036] 

49. Lomenick JP, Clasey JL, Anderson JW. 
Meal-related changes in ghrelin, peptide 
YY, and appetite in normal weight and 
overweight children. Obesity (Silver 
Spring). 2008; 16 (3): 547- 52. 
[DOI:10.1038/oby.2007.129] 
[PMID:18239577] 

50. Sysko R, Devlin MJ, Schebendach J, 
Tanofsky-Kraff M, Zimmerli E, Korner J, 
et al. Hormonal responses and test meal 
intake among obese teenagers before 
and after laparoscopic adjustable 
gastric banding. Am J Clin Nutr. 2013; 
98 (5): 1151- 61. 
[DOI:10.3945/ajcn.113.061762] 
[PMID:23985807] 
[PMCID:PMC3798074] 

51. Beglinger C, Degen L. Gastrointestinal 
satiety signals in humans--physiologic 
roles for GLP-1 and PYY?. Physiol Behav. 

 ي َمکبران مبًُت مقدم

 94                                                                                                                  11 -1(: 1) 1؛ 1311تحقیقبت در علًم يرسشی ي گیبَبن داريیی. 

https://doi.org/10.1016/S1728-869X(10)60008-1
https://doi.org/10.1016/S1728-869X(10)60008-1


2006; 89 (4): 460- 4. 
[DOI:10.1016/j.physbeh.2006.05.048] 
[PMID:16828127] 

52. Schneeberger M, Gomis R, Claret M. 
Hypothalamic and brainstem neuronal 
circuits controlling homeostatic energy 
balance. J Endocrinol. 2014; 220 (2): 
T25- 46. [DOI:10.1530/JOE-13-0398] 
[PMID:24222039] 

53. Marroquí L, Gonzalez A, Ñeco P, 
Caballero-Garrido E, Vieira E, Ripoll C, et 
al. Role of leptin in the pancreatic β-cell: 
effects and signaling pathways. J Mol 
Endocrinol. 2012; 49 (1): R9- 17. 
[DOI:10.1530/JME-12-0025] 
[PMID:22448029] 

54. Rahmani Ghobadi M, Rahmaninia F, 
Mirzaei B, Hedayati M. Effects of 8 
weeks of aerobic training on Agouti-
related peptide, appetite hormones and 
insulin resistance in overweight 
sedentary women. JMJ. 2016; 14 (2): 1- 
8. URL:http://jmj.jums.ac.ir/article-1-
666-en.html 

55. Krashes MJ, Shah BP, Koda S, Lowell BB. 
Rapid versus delayed stimulation of 
feeding by the endogenously released 
AgRP neuron mediators GABA, NPY, and 
AgRP. Cell Metab. 2013; 18 (4): 588- 95. 
[DOI:10.1016/j.cmet.2013.09.009] 
[PMID:24093681] 
[PMCID:PMC3822903]  

56. Shrestha YB, Wickwire K, Giraudo SQ. 
Role of AgRP on Ghrelin-induced 
feeding in the hypothalamic 
paraventricular nucleus. Regul Pept. 
2006; 133 (1-3): 68- 73. 
[DOI:10.1016/j.regpep.2005.09.021] 
[PMID:16226323] 

57. Markofski MM, Carrillo AE, Timmerman 
KL, Jennings K, Coen PM, Pence BD, et al. 
Exercise training modifies ghrelin and 
adiponectin concentrations and is 
related to inflammation in older adults. J 
Gerontol A Biol Sci Med Sci. 2014; 69 
(6): 675- 81. 
[DOI:10.1093/gerona/glt132] 
[PMID:24013674] 
[PMCID:PMC4111637] 

58. Horowitz JF. Fatty acid mobilization 
from adipose tissue during exercise. 
Trends Endocrinol Metab. 2003; 14 (8): 
386- 92. [DOI:10.1016/s1043-
2760(03)00143-7] [PMID:14516937] 

59. Ueno H, Shiiya T, Mizuta M, Mondal SM, 
Nakazato M. Plasma ghrelin 
concentrations in different clinical 
stages of diabetic complications and 
glycemic control in Japanese diabetics. 
Endocr J. 2007; 54 (6): 895- 902. 
[DOI:10.1507/endocrj.k07-007] 
[PMID:18025762] 

60. Tschöp M, Smiley DL, Heiman ML. 
Ghrelin induces adiposity in rodents. 
Nature. 2000; 407 (6806): 908- 13. 
[DOI:10.1038/35038090] 
[PMID:11057670] 

61. Cheng MH, Bushnell D, Cannon DT, Kern 
M. Appetite regulation via exercise prior 
or subsequent to high-fat meal 
consumption. Appetite. 2009; 52 (1): 
193- 8. 
[DOI:10.1016/j.appet.2008.09.015] 
[PMID:18926865] 

62. Hosoda H, Kojima M, Kangawa K. 
Ghrelin and the regulation of food 
intake and energy balance. Mol Interv. 
2002; 2 (8): 494- 503. 
[DOI:10.1124/mi.2.8.494] 
[PMID:14993401]  

63. Bailey DP, Smith LR, Chrismas BC, 
Taylor L, Stensel DJ, Deighton K, et al. 
Appetite and gut hormone responses to 
moderate-intensity continuous exercise 
versus high-intensity interval exercise, 
in normoxic and hypoxic conditions. 
Appetite. 2015; 89: 237- 45. 
[DOI:10.1016/j.appet.2015.02.019] 
[PMID:25700630] 

64. van der Lely AJ, Tschöp M, Heiman ML, 
Ghigo E. Biological, physiological, 
pathophysiological, and 
pharmacological aspects of ghrelin. 
Endocr Rev. 2004; 25 (3): 426- 57. 
[DOI:10.1210/er.2002-0029] 
[PMID:15180951] 

65. Bellone S, Prodam F, Savastio S, De 
Rienzo F, Demarchi I, Trovato L, et al. 
Acylated and unacylated ghrelin levels 
in normal weight and obese children: 
influence of puberty and relationship 
with insulin, leptin and adiponectin 
levels. J Endocrinol Invest. 2012; 35 (2): 
191- 7. [DOI:10.3275/7761] 
[PMID:21623149] 

66. Whatmore AJ, Hall CM, Jones J, 
Westwood M, Clayton PE. Ghrelin 
concentrations in healthy children and 

 11 -1(: 1) 1؛ 1311ت در علًم يرسشی ي گیبَبن داريیی. تحقیقب                                                                                                                  95

 َبی مزتبط بب چبقیمزيری بز اثزات تمزیه تىبيبی بب شدت ببلا بز ًَرمًن

http://jmj.jums.ac.ir/article-1-666-en.html
http://jmj.jums.ac.ir/article-1-666-en.html


adolescents. Clin Endocrinol (Oxf). 
2003; 59 (5): 649- 54. 
[DOI:10.1046/j.1365-
2265.2003.01903.x] [PMID:14616891] 

67. Lomenick JP, Melguizo MS, Mitchell SL, 
Summar ML, Anderson JW. Effects of 
meals high in carbohydrate, protein, 
and fat on ghrelin and peptide YY 
secretion in prepubertal children. J Clin 
Endocrinol Metab. 2009; 94 (11): 4463- 
71. [DOI:10.1210/jc.2009-0949] 
[PMID:19820013] 
[PMCID:PMC2775646] 

68. Gibala MJ, Little JP, Macdonald MJ, 
Hawley JA. Physiological adaptations to 
low-volume, high-intensity interval 
training in health and disease. J Physiol. 
2012; 590 (5): 1077- 84. 
[DOI:10.1113/jphysiol.2011.224725] 
[PMID:22289907] 
[PMCID:PMC3381816] 

69. Gladden LB. Lactate metabolism: a new 
paradigm for the third millennium. J 
Physiol. 2004; 558 (Pt 1): 5- 30. 
[DOI:10.1113/jphysiol.2003.058701] 
[PMID:15131240] 
[PMCID:PMC1664920] 

70. Gaeini AA, Rahnama N, Kordi MR, et al. 
The relationship between vLTP and 
vVO2max during an incremental test to 
exhaustion in professional endurance 
runners. Sport Sci Health. 2008; 3: 53. 
https://doi.org/10.1007/s11332-008-
0071-5 

71. Macpherson RE, Hazell TJ, Olver TD, 
Paterson DH, Lemon PW. Run sprint 
interval training improves aerobic 
performance but not maximal cardiac 
output. Med Sci Sports Exerc. 2011; 43 
(1): 115- 22. 
[DOI:10.1249/MSS.0b013e3181e5eacd] 
[PMID:20473222] 

72. Burgomaster KA, Howarth KR, Phillips 
SM, Rakobowchuk M, Macdonald MJ, 
McGee SL, et al. Similar metabolic 
adaptations during exercise after low 
volume sprint interval and traditional 
endurance training in humans. J Physiol. 
2008; 586 (1): 151- 60. 
[DOI:10.1113/jphysiol.2007.142109] 
[PMID:17991697] 
[PMCID:PMC2375551] 

73. Little JP, Safdar A, Wilkin GP, 
Tarnopolsky MA, Gibala MJ. A practical 

model of low-volume high-intensity 
interval training induces mitochondrial 
biogenesis in human skeletal muscle: 
potential mechanisms. J Physiol. 2010; 
588 (Pt 6): 1011- 22. 
[DOI:10.1113/jphysiol.2009.181743] 
[PMID:20100740] 
[PMCID:PMC2849965] 

74. Sandvei M, Jeppesen PB, Støen L, 
Litleskare S, Johansen E, Stensrud T, et 
al. Sprint interval running increases 
insulin sensitivity in young healthy 
subjects. Arch Physiol Biochem. 2012; 
118 (3): 139- 47. 
[DOI:10.3109/13813455.2012.677454] 
[PMID:22540332] 

75. Whyte LJ, Gill JM, Cathcart AJ. Effect of 2 
weeks of sprint interval training on 
health-related outcomes in sedentary 
overweight/obese men. Metabolism. 
2010; 59 (10): 1421- 8. 
[DOI:10.1016/j.metabol.2010.01.002] 
[PMID:20153487] 

76. Boutcher SH. High-intensity 
intermittent exercise and fat loss. J 
Obes. 2011; 2011: 868305. 
[DOI:10.1155/2011/868305] 
[PMID:21113312] 
[PMCID:PMC2991639] 

77. Slentz CA, Bateman LA, Willis LH, 
Shields AT, Tanner CJ, Piner LW, et al. 
Effects of aerobic vs. resistance training 
on visceral and liver fat stores, liver 
enzymes, and insulin resistance by 
HOMA in overweight adults from 
STRRIDE AT/RT. Am J Physiol 
Endocrinol Metab. 2011; 301 (5): 
E1033- 9. 
[DOI:10.1152/ajpendo.00291.2011] 
[PMID:21846904] 
[PMCID:PMC3214001] 

78. Hallsworth K, Avery L, Trenell MI. 
Targeting lifestyle behavior change in 
adults with NAFLD during a 20-min 
consultation: summary of the dietary 
and exercise literature. Curr 
Gastroenterol Rep. 2016; 18 (3): 11. 
[DOI:10.1007/s11894-016-0485-1] 
[PMID:26908279] 
[PMCID:PMC4764638] 

79. Gueugnon C, Mougin F, Nguyen NU, 
Bouhaddi M, Nicolet-Guénat M, 
Dumoulin G. Ghrelin and PYY levels in 
adolescents with severe obesity: effects 

 96                                                                                                                 11 -1(: 1) 1؛ 1311تحقیقبت در علًم يرسشی ي گیبَبن داريیی. 

 ي َمکبران مبًُت مقدم



of weight loss induced by long-term 
exercise training and modified food 
habits. Eur J Appl Physiol. 2012; 112 
(5): 1797- 805. [DOI:10.1007/s00421-
011-2154-2] [PMID:21909986] 

80. Prado WL, Lofrano-Prado MC, Oyama 
LM, Cardel M, Gomes PP, Andrade ML, et 
al. Effect of a 12- week low vs. high 
intensity aerobic exercise training on 
appetite- regulating hormones in obese 
adolescents: A randomized exercise 
intervention study. Pediatr Exerc Sci. 
2015; 27 (4): 510- 7. 
[DOI:10.1123/pes.2015-0018] 
[PMID:26680421] 

81. Prado WL, Oyama LM, Lofrano-Prado 
MC, de Piano A, Stella SG, Nascimento 
CM, et al. Alterations in downstream 
mediators involved in central control of 
eating behavior in obese adolescents 
submitted to a multidisciplinary 
therapy. J Adolesc Health. 2011; 49 (3): 
300- 5. 
[DOI:10.1016/j.jadohealth.2010.12.016] 
[PMID:21856523] 

82. Reinehr T, de Sousa G, Roth CL. 
Obestatin and ghrelin levels in obese 
children and adolescents before and 
after reduction of overweight. Clin 
Endocrinol (Oxf). 2008; 68 (2): 304- 10. 
[DOI:10.1111/j.1365-
2265.2007.03042.x] [PMID:17854392] 

83. Angelopoulos N, Goula A, Tolis G. 
Current knowledge in the 
neurophysiologic modulation of obesity. 
Metabolism. 2005; 54 (9): 1202- 17. 
[DOI:10.1016/j.metabol.2005.04.005] 
[PMID:16125532] 

84. Kelishadi R, Hashemipour M, 
Mohammadifard N, Alikhassy H, Adeli K. 
Short- and long-term relationships of 
serum ghrelin with changes in body 
composition and the metabolic 
syndrome in prepubescent obese 
children following two different weight 
loss programmes. Clin Endocrinol (Oxf). 
2008; 69 (5): 721- 9. 
[DOI:10.1111/j.1365-
2265.2008.03220.x] [PMID:18284632] 

85. Kim HJ, Lee S, Kim TW, Kim HH, Jeon TY, 
Yoon YS, et al. Effects of exercise-
induced weight loss on acylated and 
unacylated ghrelin in overweight 
children. Clin Endocrinol (Oxf). 2008; 68 

(3): 416- 22. [DOI:10.1111/j.1365-
2265.2007.03058.x] [PMID:17888020]  

86. Mackelvie KJ, Meneilly GS, Elahi D, 
Wong AC, Barr SI, Chanoine JP. 
Regulation of appetite in lean and obese 
adolescents after exercise: role of 
acylated and desacyl ghrelin. J Clin 
Endocrinol Metab. 2007; 92 (2): 648- 
54. [DOI:10.1210/jc.2006-1028] 
[PMID:17119003] 

87. Zou CC, Liang L, Wang CL, Fu JF, Zhao 
ZY. The change in ghrelin and obestatin 
levels in obese children after weight 
reduction. Acta Paediatr. 2009; 98 (1): 
159- 65. [DOI:10.1111/j.1651-
2227.2008.00997.x] [PMID:18710433] 

88. Letizia C, Petramala L, Di Gioia CR, 
Chiappetta C, Zinnamosca L, Marinelli C, 
et al. Leptin and adiponectin mRNA 
expression from the adipose tissue 
surrounding the adrenal neoplasia. J 
Clin Endocrinol Metab. 2015; 100 (1): 
E101- 4. [DOI:10.1210/jc.2014-2274] 
[PMID:25313911] 

89. Leidy HJ, Gardner JK, Frye BR, Snook 
ML, Schuchert MK, Richard EL, et al. 
Circulating ghrelin is sensitive to 
changes in body weight during a diet 
and exercise program in normal-weight 
young women. J Clin Endocrinol Metab. 
2004; 89 (6): 2659- 64. 
[DOI:10.1210/jc.2003-031471] 
[PMID:15181038] 

90. Balagopal PB, Gidding SS, Buckloh LM, 
Yarandi HN, Sylvester JE, George DE, et 
al. Changes in circulating satiety 
hormones in obese children: a 
randomized controlled physical activity-
based intervention study. Obesity 
(Silver Spring). 2010; 18 (9): 1747- 53. 
[DOI:10.1038/oby.2009.498] 
[PMID:20094040] 

91. Jones TE, Basilio JL, Brophy PM, 
McCammon MR, Hickner RC. Long-term 
exercise training in overweight 
adolescents improves plasma peptide 
YY and resistin. Obesity (Silver Spring). 
2009; 17 (6): 1189- 95. 
[DOI:10.1038/oby.2009.11] 
[PMID:19247279] 
[PMCID:PMC3845441] 

92. Horner K, Lee S. Appetite-related 
peptides in childhood and adolescence: 
role of ghrelin, PYY, and GLP-1. Appl 

 11 -1(: 1) 1؛ 1311تحقیقبت در علًم يرسشی ي گیبَبن داريیی.                                                                                                                   97

 َبی مزتبط بب چبقیز اثزات تمزیه تىبيبی بب شدت ببلا بز ًَرمًنمزيری ب



Physiol Nutr Metab. 2015; 40 (11): 
1089- 99. [DOI:10.1139/apnm-2015-
0050] [PMID:26466085] 

93. Yang L, Scott KA, Hyun J, Tamashiro KL, 
Tray N, Moran TH, et al. Role of 
dorsomedial hypothalamic 
neuropeptide Y in modulating food 
intake and energy balance. J Neurosci. 
2009; 29 (1): 179- 90. 
[DOI:10.1523/JNEUROSCI.4379-
08.2009] [PMID:19129396] 
[PMCID:PMC2742174] 

94. Scheid JL, De Souza MJ, Leidy HJ, 
Williams NI. Ghrelin but not peptide YY 
is related to change in body weight and 
energy availability. Med Sci Sports 
Exerc. 2011; 43 (11): 2063- 71. 
[DOI:10.1249/MSS.0b013e31821e52ab
] [PMID:21502892] 

95. Monti V, Carlson JJ, Hunt SC, Adams TD. 
Relationship of ghrelin and leptin 
hormones with body mass index and 
waist circumference in a random 
sample of adults. J Am Diet Assoc. 2006; 
106 (6): 822- 8. 
[DOI:10.1016/j.jada.2006.03.015] 
[PMID:16720123] 

96. Stylianou C, Galli-Tsinopoulou A, 
Farmakiotis D, Rousso I, Karamouzis M, 
Koliakos G, et al. Ghrelin and leptin 
levels in obese adolescents. 
Relationship with body fat and insulin 
resistance. Hormones (Athens). 2007; 6 
(4): 295- 303. 
[DOI:10.14310/horm.2002.1111025] 
[PMID:18055420] 

 

 

 

 98                                                                                                                  11 -1(: 1) 1؛ 1311تحقیقبت در علًم يرسشی ي گیبَبن داريیی. 

 ني َمکبرا مبًُت مقدم


