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Abstract  

Aim:      Irisin is a myokine that converts white adipose tissue into brown adipose tissue. 

This research aims to determine the effect of continuous and high-intense interval 

training at different temperatures on blood serum irisin in boxers. 

Method: This study selected 70 male boxers with at least two years of continuous 

training experience and sufficient mastery in breaststroke swimming with an average 

age (48.3±64.27) and body mass index (24.6±67.27). Active boxing athletes were 

selected, and after the pre-test, they were homogeneously divided (based on irisin 

levels) into five groups: intense interval training in a hot environment(33°), high-

intense interval training in a cold environment(7°), continuous training in hot 

water(25°), continuous training in cold water(13°-14°), and control were placed, and 

each group did their training for eight weeks and three times a week. Blood sampling 

was done before and after eight weeks of training, and the amount of serum irisin was 

measured using the ELISA method. Results were evaluated using the mixed ANOVA 

test and the Bonferroni post hoc test at the significance level of p˂0.05. 

Results: The serum level of irisin was significantly increased in all groups (P=0.000) 

compared to the control group, and the highest increase in irisin compared to the 

control group was observed in the interval cold (P=0.000) and continuous cold groups, 

respectively. P = 0.000). 

Conclusion: The present study shows that sports exercises increase irisin levels, and 

training in a cold environment can further increase them. 
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Extended abstract  

Background 

Adipose tissue can be divided into two main types: white adipose tissue and brown adipose tissue. Brown adipose 

tissue is a dedicated source that plays a role in the thermogenesis of body shivering and energy expenditure, especially 

in small mammals and infants. 

Irisin is a myokine that appears to convert white adipose tissue into brown adipose tissue. Irisin is a messenger protein 

produced by free skeletal muscles and then causes the expression of the UCP-1 gene in adipose tissue. Therefore, physical 

activity is one of the practical and low-cost ways to stimulate the release of irisin from the involved skeletal muscles into 

the plasma and subsequently improve cell metabolism. The purpose of this research is the effect of continuous training in 

water and interval high-intensity training at different temperatures on the amount of irisin in the blood of boxers. 

Methodology 

The current study is an experimental clinical trial, and its design is pre-test-post-test with a control group. The statistical 

population included boxers aged 20-35 with a history of at least two years of continuous training in this field and sufficient 

mastery of breaststroke swimming. Seventy-seven people were selected from the statistical population, and after filling 

out the questionnaire of personal characteristics and clinical examinations, 70 people were selected after the pre-test 

homogeneously (based on irisin levels) in five groups of high-intensity training in a warm environment, high-intensity 

training in a cold environment, continuous training in hot water, continuous training in cold water and control. The 

participants of each group trained according to their training protocol for eight weeks and three sessions per week. 

Each group's participants were sampled 48 hours after the last training session and after 10-12 hours of fasting. 

statistical method 

At first, the Kolmogorov-Smirnov test was used to determine the normality of the data distribution. Another precondition 

was the equality of variances in each group, which was examined with the Lune test. Due to the normality of the data 

distribution and the precondition of equality of variances, the Mixed ANOVA was used to determine the existence of 

differences between the average groups and to investigate the effect of time, type of training, and the interaction of time 

× type of training. 

Results 

The Mixed ANOVA (Table 2) related to irisin levels shows a significant difference between pre-test and post-test in irisin 

levels (P≥0.001, F=591.73) and about the main effect of group (0.001) (P≥0.001, F=14.14). A significant difference was 

also reported regarding the interaction effect of group × pre-test-post-test (P≥0.001, F=72.16). 

 

 

 

 

 

 

0

2

4

6

8

10

12

14

16

18

20

Control  Warm

continoues

Warm HIIT Cold Continoues Cold HIITb
l
o
o
d
 
s
e
r
u
m
 
i
r
i
s
i
n
 
l
e
v
e
l
s
 
(
Õ
g
/
m
l
)

pre test post test



JAHSSP                                                           http://jahssp.azaruniv.ac.ir/

                http://dx.doi.org/10.22049/jahssp.2024.29613.1645 

Abas lefteh and Zolfagari, Journal of Applied Health Studies in Sport Physiology, 2025; 12(2): 50-60.             *51 

 

  Copyright ©The authors                                                                 Publisher: Azarbaijan Shahid Madani University 

       

 

Bonferroni's post hoc test (Table 3) shows that irisin levels in cold continuous, warm continuous, cold interval high-

intensity training, and warm interval high-intensity training have increased significantly compared to the control group. 

Also, the irisin levels in the cold continuous group increased significantly compared to the cold continuous group, and 

this significant difference was also observed between the cold and warm interval high-intensity training groups, so the 

irisin levels in the cold periodic group increased significantly compared to the warm periodic group. With these results, 

it was found that, in general, interval high-intensity training is more efficient than continuous ones in increasing irisin 

levels. Also, training in cold environments can further increase irisin secretion in both continuous and interval training. 

Discussion and conclusion 

According to research literature, there is no difference between the type of sports activity and the secretion of irisin, and 

the intensity of exercise can affect irisin secretion. Therefore, the current study's researchers used different exercises for 

the aerobic and interval groups and believe this difference remains the same as the expected results.  The conversion of 

white adipose tissue to brown adipose tissue increases the energy consumption of the whole body, which results in more 

energy consumption, more oxidation of adipose tissue, and finally, an increase in physical fitness.  According to some 

research, water exercise, especially swimming, can increase the levels of anabolic hormones such as insulin-like growth 

hormone and irisin. This was especially true at higher exercise intensities. This case, similar to the present research results, 

shows that physical activity in the form of HIIT in a cold environment can further increase irisin secretion. It is also 

necessary to mention that persistence in doing exercises is a crucial word in increasing irisin levels and, as a result, the 

resulting benefits such as reducing body fat percentage. 

Keywords: high-intensity interval training, continuous training, Irisin 
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 Ă¤åwĉwă 

ûĀù¿j  ãÿ¾ñĀúöí(    Üĉ¿Ā£ Ăí ¹v¹ ûwÊý ãĀý¾ĊúÅv   Ăúă  Ĉù ĈÞĊ{Õ wă¾Ċâ¤ù
ºÉwz $+0*p≤#ćwĄýĀù¿j ¿v üĉv¾zwþz I   ć½wùj ¡w{Åw´ù ÷w¬ýv ćv¾z ìĉ¾¤ùv½w~

  wă Äýwĉ½vÿ Ĉþòúă ćv½v¹ wă ā¹v¹ ûĀõ ûĀù¿j ÃwÅv ¾z üĊþ°úă )ºÉ ā¹wæ¤Åv
Ĉù āÿ¾ñ ¾ă ½¹$ ºþÉwz+0*p≤# ½v¹Āúý )  $,#    ÃwÅv ¾z v½ ā¹v¹ ĈæĊÍĀ£ ĈÅ½¾z

āÿ¾ñ ¢í¾É  ćwă Ĉù  ûwÊý  āºþþí  )ºă¹  ûĀù¿j  ¢Ą«  ĈÕw{þ¤Åv  ½wùj  ¿v
 ĂĊÑ¾å ĈþÞù ĈÅ½¾z ÿ ¡wÝĒÕv ôĊö´£ ÿ ĂĉÀ¬£ ½ĀÚþù Ăz ÿ èĊê´£ ćwă  ½v¹

üĊòýwĊù ¡ÿwæ£ û¹Āz   āÿ¾ñ ćwă    )ºÉ ā¹wæ¤Åv ûĀù¿j Ä~ ÿ ûĀù¿j ÈĊ~ ½¹ wă
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  ÔĊ´ù ½¹ üĉ¾ú£ üĊþ°úă )ºþ¤Æă ¾£ ºùj½wí üĉÀĉ¾ĉj ±ĀÖÅ ÈĉvÀåv ½¹ Ĉùÿvº£
  ¡wþĉ¾ú£ ½¹ øă üĉÀĉ¾ĉj ²É¾£ ½¹ ¾¤ÊĊz ÈĉvÀåv Ăz ¾¬þù ºývĀ£ Ĉù ¹¾Å ćwă

 )¹ĀÉ Ĉzÿwþ£ øă ÿ Ĉùÿvº£ 
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$½v¹Āúý,  #ĂÆĉwêù ûĀù¿j Ä~ ÿ ûĀù¿j ÈĊ~ ½¹ wă āÿ¾ñ üĊòýwĊù   

 

$óÿº«-Ĉ{Ċí¾£ Äýwĉ½vÿ ôĊö´£ ûĀù¿j ªĉw¤ý # 

óÿº« $. Ĉýÿ¾æýĀz Ĉ{ĊêÞ£ ûĀù¿j ªĉw¤ý # 

̷

̹

͈

͊

̿

̸̷

̸̹

̸͈

̸͊

̸̿

̷̹

ЬϽϧзͭ      аϽ͵ ͼвмϜϹϦ   аϽ͵ ͼϠмϝзϦ      ϸϽЂ ͼвмϜϹϦϸϽЂ ͼϠмϝзϦ

#Õ
g
/
m
l

û
Ā
·
 
ü
ĉ
À
ĉ
¾
ĉ
j
 
Ĉ
ù
¾
Å
 
±
Ā
Ö
Å

$

днвϾϐ Ѕу͟днвϾϐ Ё͟



JAHSSP                                                        http://jahssp.azaruniv.ac.ir/                                                          

  http://dx.doi.org/10.22049/jahssp.2024.29613.1645 

 

 Ić½wêæõÿ» ÿ Ă¤æõ Ãw{Ý )Ç¿½ÿ ćÁĀõĀĉÀĊå ½¹ Ĉ¤Å½ºþ£ ć¹¾z½wí ¡wÞõwÖù,/+/ 5,- $-I#1+(0+ )    *                                01 

 

  Copyright ©The authors                                                         Publisher: Azarbaijan Shahid Madani University 

 

 

 

 

 

 ¦´z 

¿v Ä~ Ĉù¾Å üĉÀĉ¾ĉj ûvÀĊù J¾Ñw³ ĂÞõwÖù ćwă Ă¤åwĉ è{Õ    ¢Êă
üĉ¾ú£ Ă¤æă HIIT ÿ Ĉùÿvº£ ÈĉvÀåv ć½v¹ ĈþÞù ½ĀÕ Ăz   Ăz )¢åwĉ

¾Úý  Ĉù  ¡v¾ĊĊâ£ ÿ üĉÀĉ¾ĉj ²É¾£ ½¹ ć¾§Āù ôùwÝ Ĉýºz ¢ĊõwÞå ºÅ½
¢{¨ù    ¢Åv ćÁ¾ýv øÆĊõĀzw¤ù$,/#.    ÿ ÷ÿ¾¤ÅĀz ćv ĂÞõwÖù ½¹

$ ûv½wîúă-+,-  ºý¹v¹ ûwÊý #  ¿v Ä~,+   Ĉ¤ùwê¤Åv ¡wþĉ¾ú£ Ă¤æă

  ûwĊzFNDC5    ¡½ĀÍ ć¾£đwz ²ÖÅ ½¹ üĉÀĉ¾ĉj ¿wÅ ÈĊ~ ûvĀþÝ Ăz
¹ĀÉ ¾¬þù üĉÀĉ¾ĉj ¾¤ÊĊz ÈĉvÀåv Ăz ºývĀ£ Ĉù Ăí Ă¤å¾ñ  $,.#)    ¾z

  ¡wþĉ¾ú£ ½¹ üĉÀĉ¾ĉj ±ĀÖÅ üĊz Ĉ£ÿwæ£ ¡wêĊê´£ Ĉ·¾z ÃwÅv
HIIT    ¹½vºý ¹Ā«ÿ Ĉùÿvº£ ÿ$-0  '-1#  Ĉ·¾z ªĉw¤ý ÃwÅv ¾z )
  ¡wêĊê´£  ºÅ½ Ĉù ¾Úý Ăz  wz ÷ÿvºù ¡wþĉ¾ú£ ÿ óvÿ¾¤þĉv ¡wþĉ¾ú£ I

 ¹Ā{Ąz ÿ üĉÀĉ¾ĉj ²ÖÅ ÈĉvÀåv èĉ¾Õ ¿v ºývĀ£ Ĉù ÔÅĀ¤ù ¡ºÉ
  ¾§Āù Ĉéw¯ ÿ û¿ÿ ĂåwÑv ûwù½¹ ÿ ć¾ĊòÊĊ~ ½¹ üĊõĀÆýv Ăz ¢ùÿwêù

  ºÉwz$-1#  )ûÁ ûwĊz ûvÀĊù Ăí ºýv ā¹v¹ ûwÊý ¡wêĊê´£α-PGC1   ÿ
¾Ċñ½¹ ¡ĒÒÝ ÿ üĉ¾ú£ ¡ºÉ wz IüĉÀĉ¾ĉj Ĉù¾Å ¾ĉ¹wêù   ¢ĊõwÞå ½¹

 

1. Medial Continues Training 

  Iûv½wîúă  ÿ  ÄíĀí$  ºý½v¹  øĊê¤Æù  ĂÖzv½  IĈÉ¿½ÿ-+,1  )#
¡wþĉ¾ú£ ,MCT    #ÔÅĀ¤ù ¡ºÉ wz Ĉùÿvº£$ ćwă¾ĊÆù èĉ¾Õ ¿v

¡wæÆå Ăz Ă¤Æzvÿ    øĊÆöí ÿ(    ûwĊz ÈĉvÀåv y«Āù IüĊõÿ¹Āúõwí 

PGC1-α  ºý¹¾ñ Ĉùÿ HIIT ć¾Ċñ ā¾Ąz wz   ºþ£ ¡ĒÒÝ ¿v
I¾¤ÊĊz ĈýĒÒÝ ø¬³ ć¾Ċñ ½wîz ÿ Ïw{êýv    ć½v¼ñ ¾§v ºývĀ£ Ĉù

ô·v¹ Ăz üĉÀĉ¾ĉj Èĉwă½ ½¹ ć¾¤ÊĊz  ºÉwz Ă¤Év¹ ÷¾Å$-1 '-2# ) 

 üĉÀĉ¾ĉj ²É¾£ ÿ ĈÉ¿½ÿ ¢ĊõwÞå ÛĀý üĊz èĊê´£ ¡wĊz¹v ÃwÅv ¾z
  ²É¾£ ¾z ºývĀ£ Ĉù Ăí ¢Åv üĉ¾ú£ ¡ºÉ üĉv ÿ ¹½vºý ¹Ā«ÿ Ĉ£ÿwæ£

  ºÉwz ½v¼ñ ¾§v üĉÀĉ¾ĉj$-3#  ¿v ¾Ñw³ ĂÞõwÖù üĊêê´ù üĉv¾zwþz )
 ºý¹¾í ā¹wæ¤Åv óvÿ¾¤þĉv ÿ ć¿vĀă ćwĄăÿ¾ñ ćv¾z Ĉ£ÿwæ¤ù ¡wþĉ¾ú£

 Ĉúý ¹w¬ĉv ½wÚ¤ýv ¹½Āù ªĉw¤ý ½¹ ć¾ĊĊâ£ ¡ÿwæ£ üĉv ºýºê¤Þù ÿ )ºþí 

  IºÉ ûwĊz Ē{é Ăí ½ĀÖýwúă  Ĉĉwù¾ñ ćÁ¾ýv ½wÊ¤ýv ćv āĀĄé Ĉz¾¯ ¢åwz
  ¾z v½ ćÁ¾ýv ā¾Ċ·» ĂæĊÙÿ ºĊæÅ Ĉz¾¯ ¢åwz Ĉõÿ I¹½v¹ āºĄÝ ¾z v½
  ¦Ýwz ćv āĀĄé Ĉz¾¯ ¢åwz Ăz ºĊæÅ Ĉz¾¯ ¢åwz ôĉº{£ )¹½v¹ āºĄÝ
  ćÁ¾ýv ã¾Îù ûj Ă¬Ċ¤ý Ăí ¹ĀÉ Ĉù ûºz ôí ćÁ¾ýv ã¾Îù ÈĉvÀåv
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 Ĉñ¹wùj ÈĉvÀåv ā¾·đwz ÿ Ĉz¾¯ ¢åwz ¾¤ÊĊz ĀĊ£vºĊÆív I¾¤ÊĊz
 )¹ĀÉ Ĉù ĈýwúÆ«  ºývĀ£ Ĉù üĉÀĉ¾ĉj IĈúöÝ ćwă ÈăÿÂ~ ÃwÅv ¾z

IøĊê¤Æù ¾Ċá ÿ øĊê¤Æù ½ĀÕ Ăz    ½¹ )¹ĀÉ ºĉ¾ÆĊöñ ć¾£ Üú¬£ ¿v Üýwù
üĉÀĉ¾ĉj IĂþĊù¿ üĉv   ówÞå wæõj āºý¾Ċñ ĈýwÅ½ ÷wĊ~ ¾ĊÆù ¢Åv üîúù

¿v āºÉ  ÷ÿ¿ ĈÆíÿ¾~ ¾Ċ¨î£ èĉ¾Õ (PPAR-ɑ)  Ăí ºþí ôĉºÞ£ v½
ìĉ  ºývĀ¤Ċù  ÿ  ¢Åv  Ĉz¾¯  øÆĊõĀzw¤ù  ćºĊöí  āºþþí  øĊÚþ£ 

Ĉĉv¿wù¾ñ øÆĊýwîù ìĉ èĉ¾Õ ¿v v½ Ĉz¾¯ ûĀĊÅvºĊÆív  ºþí ðþăwúă
$,-#  )  ÿ Ĉz¾¯ ¢åwz Èăwí ¿v ôÍw³ ĈýwúÆ« Ĉñ¹wùj ÈĉvÀåv

Ĉù wă½ĀÆíĀz ĈöÍv ãvºăv ¿v ĈýwúÆ« Ĉñ¹wùj ÈĉvÀåv )ºÉwz 

 ¾¬þù ć¿vĀă ¡wþĉ¾ú£ ćv¾«v ¡wêĊê´£ Ĉ·¾z ½¹ Ăí ¹¾í ûwĊz ºĉwz
  ÔÅĀ£ Ăí ĈêĊê´£ ½¹ ów¨ù ûvĀþÝ Ăz )ºÊý üĉÀĉ¾ĉj ±ĀÖÅ ÈĉvÀåv Ăz

$ ûv½wîúă ÿ øĊí-+,1  Ä~ üĉÀĉ¾ĉj ±ĀÖÅ ºÉ ÷w¬ýv #  ćv¾«v ¿v
¢Êă ¡ºù Ăz IĂ¤æă ½¹ ¿ÿ½ ªþ~ Ić¿vĀă ¡wþĉ¾ú£    ¡ºÉ wz ÿ Ă¤æă

10    w£3+  Jyöé ûwz¾Ñ ¾¨ívº³ ºÍ½¹  ¹¾îý ć½v¹ ĈþÞù ¾ĊĊâ£.    ¾z
  üĊêê´ù ¾Úý ÃwÅv¤·v ôĊõ¹ Ēđwú¤³v wă Ă¤åwĉ ½¹ ã    ûwù¿ óĀÕ

$ ¾¤ÊĊz/+   $ ¾¤úí üĉ¾ú£ ¡ºÉ I#ĂêĊé¹2+    yöé ûwz¾Ñ ¾¨ívº³ ºÍ½¹
Ĉýºz ā¹Ā£ Ì·wÉ ÿ I#ĂþĊÊĊz    Ĉù ûwñºþþí ¢í¾É ½¹ ¾¤úí ĂĊõÿv

)ºÉwz  Ăö·vºù ôùvĀÝ ¿v Ĉ·¾zú£ ¡ºù ÿ ¡ºÉ IÛĀý ºþýwù ¾ñ  Iüĉ¾
¢í¾É üÅ ÿ ¢ĊÆþ« ĂöÍwå ÿ üùÀù ÿ ¹w³ ¡v¾§v Iûwñºþþí

ûĀ·  øÆĊýwîù  ûwĊz  ½¹  ºĉwz  Ĉþĉ¾ú£  ĂÆö«  üĉ¾·j  ¿v  ć¾Ċñ
  ¹¾Ċñ ½v¾é ¾Úý ºù üĉÀĉ¾ĉj ±ĀÖÅ ĈîĉÁĀõĀĉÀĊå$-4#  ªĉw¤ý Ăz Ă«Ā£ wz )

 āºăwÊù ÿ yÅwþù ¡ºÉ ÿ ¡ºù xw¸¤ýv IāºÉ ÷w¬ýv ćwă ÈăÿÂ~
 üĉ¾ú£ ¡ºÉ èĊé¹ ÿ yÅwþù ó¾¤þí üĊþ°úă ÿ ½wz Ĉ¬ĉ½º£ ÈĉvÀåv

 ÈĉvÀåv ć½wñ¿wÅ Ăz ¾¬þùIrisin  ¹ĀÉ Ĉù$.+# ) 
 

  üĉÀĉ¾ĉj ²É¾£ ćÿ½ ¾z wù¹ ¾§v wz Ô{£¾ù ¾Ñw³ èĊê´£ ćºÞz ¡wĊÑ¾å
  ½ĀÕ Ăz v½ wù¹ ¾§v ÿ Ĉýºz ¢ĊõwÞå ¡wêĊê´£ yöáv Ăí ĂýĀòýwúă ¹Āz

 ā¹v¹ ½v¾é ĈÅ½¾z ¹½Āù ûwùÀúă  üĉ¾ú£ ¡wêĊê´£ Ĉ·¾z ÃwÅv ¾z )ºýv
 ìĊõĀzwýj ćwă ûĀù½Āă ±ĀÖÅ ºývĀ£ Ĉù û¹¾í wþÉ āÂĉÿ Ăz ÿ xj ½¹
  Ăz ¹½Āù üĉv )¹¾{z đwz v½ üĉÀĉ¾ĉj ÿ üĊõĀÆýv Ă{É ºÉ½ ûĀù½Āă ¾ĊÚý
ôĉ½Āí$ ¹Āz ¾£ Ì¸Êù ¾£đwz Ĉþĉ¾ú£ ćwă ¡ºÉ ½¹  ËĀÎ·,   ÿ

  Iûv½wîúă-+--  ûwÊý ¾Ñw³ èĊê´£ ªĉw¤ý wz ĂzwÊù ¹½Āù üĉv )#
Ĉù  ¡½ĀÍ Ăz Ĉýºz ¢ĊõwÞå Ăí ºă¹HIIT   Ĉù ¹¾Å ÔĊ´ù ½¹  ºývĀ£

  ÀĊý ¾òĉ¹ ćv ĂÞõwÖù ½¹ )¹ĀÉ üĉÀĉ¾ĉj ²É¾£ ¾¤ÊĊz ÈĉvÀåv Ăz ¾¬þù

 

1. Curiel 
2. Lee 
3. zhang 

  ¡½ĀÍ Ăz wþÉ ¡wþĉ¾ú£ ¾§v ĂíHIIT    āºĊ¬þÅ üĉÀĉ¾ĉj ±ĀÖÅ ¾z v½
  ÈĉvÀåv Ăz ¾¬þù ºývĀ£ Ĉù ¡wþĉ¾ú£ üĉv Ăí ¹v¹ ûwÊý ªĉw¤ý ºý¹Āz

¹ĀÉ û¿ÿ Èăwí đwú¤³v ÿ üĉÀĉ¾ĉj ±ĀÖÅ  $.,# ¾Ċ§w£ Ĉöí ½ĀÕ Ăz )
 Ĉù ÷w¬ýv ĈÉ¿½ÿ ¢ĊõwÞå ûj ½¹ Ăí ĈÖĊ´ù ćwù¹ ÿ ÔĊ´ù ćwù¹  ¹ĀÉ
 āºÉ ûvĀþÝ üĉÀĉ¾ĉj ±ĀÖÅ ¾z ½v¼ñ ¾Ċ§w£ ôùvĀÝ ¿v Ĉîĉ ûvĀþÝ Ăz  ¢Åv

 Ĉõ$-    Iûv½wîúă ÿ-+-- ðýwĉÁ I.    Iûv½wîúă ÿ-+-- ªĉw¤ý wz ĀÆúă )#
 ½wþĊ~Āõj I¾Ñw³ ÈăÿÂ~/  $ ûv½wîúă ÿ-+-,  ¶Åw~ ĈÅ½¾z ãºă wz #
 üĊ~ÿ½¹j ÿ üĉÀĉ¾ĉj0    äö¤¸ù ćwăwù¹ ½¹ Ăí ¹Āz ĈúõwÅ ûvĀ« ¹v¾åv ½¹

 Ĉù ÷w¬ýv ć¿vĀă Ç¿½ÿ ĈÖĊ´ù  )ºý¹v¹ ÷w¬ýv v½ ćv ĂÞõwÖù Iºý¹v¹
  ¢í¾É )ºý¹¾í ¢í¾É ĂÞõwÖù üĉv ½¹ øõwÅ ÿ ûvĀ« ¹¾å ¢æă ÿ ¢ÆĊz

  ûwñºþþí/+    ĈÖĊ´ù ćwù¹ ½¹ v½ ûºĉÿ¹ ć¿vĀă üĉ¾ú£ ĂêĊé¹+ 
  I¹v¾ñ Ĉ¤ýwÅ Ă«½¹,-    ÿ ¹v¾ñ Ĉ¤ýwÅ Ă«½¹-/    ¹v¾ñ Ĉ¤ýwÅ Ă«½¹

É Ă¤å¾ñ Ç¿½ÿ ¿v ºÞz ÿ ô{é ćºĉ½ÿ ûĀ· ĂýĀúý )ºý¹v¹ ÷w¬ýv  ²ÖÅ )º
 ¢þz½ĀÅĀýĀúĉv Çÿ½ ¿v ā¹wæ¤Åv wz üĊ~ÿ½¹j ÿ üĉÀĉ¾ĉj1   øĉÀýj wz Ô{£¾ù

  ½¹ Ăí ¹v¹ ûwÊý ĈöÍv ćwă Ă¤åwĉ )¢å¾ñ ½v¾é ôĊö´£ ÿ ĂĉÀ¬£ ¹½Āù
 ćwù¹ ½¹ ć¿vĀă üĉ¾ú£ ÷w¬ýv ¿v Ä~ ÷¾Å üĉÀĉ¾ĉj ¢Úöá Ăí Ĉõw³

  ĈÖĊ´ù+    I¢åwĉ ÈĉvÀåv ĈĄ«Ā£ ôzwé ½ĀÕ Ăz ¹v¾ñ Ĉ¤ýwÅ Ă«½¹
  Ĉýºz ¢ĊõwÞå ćv¾z üĉ¾ú£ ¿v ºÞz ÿ ô{é ¢{§ üĊz ć½v¹ ĈþÞù ¡ÿwæ£

ºÉ ÷w¬ýv  ćwù¹ ½¹ ā,-    ÿ ¹v¾ñ Ĉ¤ýwÅ Ă«½¹-/    ¹v¾ñ Ĉ¤ýwÅ Ă«½¹
  üĉ¾ú£ ¿v ºÞz ÿ ô{é üĊz üĊ~ÿ½¹j ¢Úöá Iów³ üĉv wz ) )¢Évºý ¹Ā«ÿ

  ćwù¹ ½¹+    I¹v¾ñ Ĉ¤ýwÅ Ă«½¹,-    ÿ ¹v¾ñ Ĉ¤ýwÅ Ă«½¹-/    Ă«½¹
 ½¹ üĉ¾ú£ Ăí ¢Åw¬þĉv yõw« )ºýwù Ĉéwz ¾ĊĊâ£ ûÿºz ¹v¾ñ Ĉ¤ýwÅ

  ćwù¹+  Àåv ¦Ýwz ¹v¾òĊ¤ýwÅ Ă«½¹$ üĊ~ÿ½¹j Èĉv,-)0   IºÉ #ºÍ½¹
  ćwă Ă¤åwĉ )¹Ā{ý Ĉåwí ½v¹ ĈþÞù ć½wùj Ă¬Ċ¤ý ìĉ ćv¾z ½vºêù üĉv wùv
  ¦Ýwz ¹¾Å ÔĊ´ù ½¹ ć¿vĀă Ç¿½ÿ Ăí ¢Åv ûj ¿v Ĉíw³ ĂÞõwÖù üĉv

Ĉù üĉÀĉ¾ĉj ¾¤ÊĊz ²É¾£  ¹ĀÉ$,4#  ºÉ ºĊíw£ IÜùw« ĈÅ½¾z ìĉ ½¹ )
üĊĊÞ£ ôùwÝ ìĉ øÚþù Ç¿½ÿ Ăí  ûwĊz ÈĉvÀåv ćv¾z ĈöÍv āºþþí

UCP-1    ¾§v üĉv IºýĀÉ yĊí¾£ Ç¿½ÿ ÿ wù¾Å ¾ñv wùv I¢ÆĊý
Ĉù ºzwĉ ÈĉvÀåv ºývĀ£$.-# ) 

    ¡wþĉ¾ú£ üùÀù ÿ ¹w³ ¡v¾§v ĈÅ½¾z ãºă wz I¾òĉ¹ ćv ĂÞõwÖù ½¹
  IüĉÀĉ¾ĉj ±ĀÖÅ ¾z óÀþù ¿v ©½w· ÿ ô·v¹ ½¹ āºÉ ÷w¬ýv ć¿vĀă
  ÿ ĈÅ ûj ½¹ Ăí ºÉ ÷w¬ýv ĈÊăÿÂ~ ûw¤Æù¿ ½¹ óÿ¾¤Æöí ÿ üĊ~ÿ½¹j
  ÿ¹ Ăz ûwñºþþí ¢í¾É )ºý¹¾í ¢í¾É ĂÞõwÖù üĉv ½¹ øõwÅ ¹¾ù ÿ¹

ýÿ¾Ċz āÿ¾ñ 5ºýºÉ øĊÆê£ āÿ¾ñ$ Ĉ,1  $ Ĉö·v¹ āÿ¾ñ ÿ #¾æý,1    )#¾æý

4. Ulupinar 
5. adropin 

6. Immunosorbent 
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