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i - Fibronectin type III domain-containing protein 5 (FNDCS5)
(FNDCS)

ii - Peroxisome proliferator-activated receptor gamma
coactivator 1-alpha

iii - Uncoupling protein (UCP)


http://ijem.sbmu.ac.ir/article-1-2064-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-03 ]

1190 ObT— go oF (soslad ipalens (cous0 iyl puuploptia g jay9s3 22 iGalzn YVY

Tl Gl YU Sad b ag S L ey LB (L s

OeoaT a3 Gy el Y8) 3483 ano s gLl o
o gt 5o (5l B ad sl i fabs gl 5 (GB35 deuda
wliie 30 dla yo opl 5o Bpd yala o&aule3T 5o G se)]
IS (mhsal dale sl 5 (P38 sad (Jl s o
W

3 0351 Gl s Bl 5 (el 2L e
5 el Jrae o 5580 A Bnl Ll 5a 50T o
SBBY Sue d 5 BB 5y g Ve e b Lk
5 B 5 e 5Tl ol S Sl 4a 50 0 o)l a0 e
o s L LS Sl 05 50 (sl aitie (S0l (sl
SIS WIS (Bl day9 =V 308 Il 5a (o se)]
308 3) Gy sl ilisg oSl S35 2 3Y May
oble o 85158 ool s e sladige oS
S eoliiwl L sl T 4 JLEDI 51 Gy ol (o
sl bl oS58 oS 5 (aessbe £55) 1 (o
da o a5 -Se 3kl (15, saS (Cusabio Biotech)
o 5 (ol e 0 S $L) IV ol S sl
o Hsom Bsdl s 5 (CV) Gsedl os ol
goe Job s om0 Ve 5l A g aum 0 A 5l S s 5
Ll b 5 Sa slaad p ol s Sle sl g0
3 (Ol ealw Loyl oS5 ) ala b 55T 5l
oS lenn) w55 sl 5l Dl slacas
308 o8 s sl e ssla S e Ve Bo s
a5 JoilS s o Ve g0 Bl iS5 4 (S
=B s Sl e safa S0 s B0l e cuilis)
—HDL (as 0 V¢ 50 51 ,5aS (S 5 40 (Suom 5 S0
/oSl Voo LB sl e el ) J 550
Von 0 Ol SRS S S s (Puom s Puos aBs s sil gl
Vor LBy sl oS cnnlia) Yy 5ieulS-LDL 5 (aim 50
S e (S 5 oS S8 5 sl e wee/a S e
S ol 5S3agadY ad abio) (ae,u WY g0 ) i
bl 55 5a0l8e an s 51 J 553w -VLDL 0l
Psel s 5 0 sae 5 (S e ws/a S Lie)

Stata (¢ ,Lal s 513t 5 51 Lasols 5 sTpman 31 s
Jalas e (LS 0l wales Stata CORP LP) VY A
5 XS0 Ol S saulie 14 (gl 4ol suliiul
Sl ssTom e lote Slhail 5 (Sae (SaSl

sloaild— unla o sedl ) ad sulitel 38a3 Aus g3

9 Suala il Jol (3laS Jalre 4fS 5o ol SO
Gl Onnps ad cule ) (uagly Ho BT (shaS ol ks
sol—ad (8 95 5 BIA) S S gm0 a5y ok
wa L Al Vel -1

s el Lo L5 s Gl sa La S ga)T 3 upa
PR A e (G5 e 5 (Sum S S geaSl
stobiculin; A Bl s 69,8 Lo Glaye ol 5 5 sl
oo Ol Gl o JAT ST £l 0 (g, Saa (gl (IS
oo s—ad 3 (b sLa AlLST (38a3 Slolee Jal e
S i a5 S Glalb gls o 3-8a3 Jal e aladl (S5 Ss
VE) samos Ol o sudhie Ve alalas 51 Gl (lalla gl
S 3 g a8 S (e dalae ) Gy caels
Jas) O oS53 a5 33 oS b Galbosls S
i s S5l (LS yol 5 58 @Al Omron-BF oy
@Iae el Voo gaelighun s O (2138 el JOES o
o9t saliied 558 S, s g S des b 3L,
b3 Clbsls 5o (e (5auS) Sk Hislie e
¥ I3l ol yan (shESS dn sl yo k) (s 0sel]
Olal3d) 5 BBy e o ) sy it 4 gm0
s d=leofo g0 X/8 /o AV sl 3 4u sl e yen
Med S 518 oboo) as e (sele

Wl a3 slass S o Bolal ;5 sb 4 ol L8l
DY ouea b 0us omly oad L (B30 slasy S)
SN JSaie uly oad L (o 0505 i S 518 (wals
0r sl Bt b LB 1) (s smallas & o s sulil
b s sus (S8 l) i L8 Gl wm e 1
Sae 4 (w8 588 Al T-31 Juo 5 ghew oLiss
b 9 43ia o dla V) gl (B35 (4308 ) 1) deuda Y-
05500 895 Sl pe alad) (@88 0 MV a4 duuds
1 iosmmllad 45 ada g (gl 8l 5 JSiie YU ad
Gy B8 Gload s su A IV sl San b s
4388 5o dda Y) aglae (B350 (4088 V) s Ve oae 4
855 aiuly o aladl (dBs g0 MY se @ il 58
pladl ) (iios ollad 45 wu g gul8) 5 JSaie wals
3o b oulite Gia Hlgn 5 ol SO0 a )Y iols gad
Sad s ae 0 0 Jilaa cplb gls (g3 5a (Salal u
pas Gaa LL o colg 5o B ad dlal g5l slagtsoy
N R D A R I CR U NEN PR S RPN E o TRV

.A_‘.c‘)d"\'l_"\/\’ JJ.A.AL}J&[%CJ@Q&&;JA%


http://ijem.sbmu.ac.ir/article-1-2064-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-03 ]

Al P BRAT 2 G G2 S DA ay lia

L)/J@_}&J)«VJZVJ/{)

Iy a5 du 5o Sl 4 b 50 ANOVA (403 «S
A EGIPRY R Y] L,GISF_,L\LU.A;SUA 4_3“.[;.0‘&&(5‘9‘,
OB (por eud salie Hlabne Al 5 (Sla il
£/1V) ass aald o5 S 4 cud Guly cad b GBHos 098
9 by @lsmad weay ol b .(CI = Y/¢A £V /Y B
slasine eolel Llal @ 658 x by @lyuas Oippd
(P> /- 0) w9
o3 slass S guad bl ohuis V Jaus
8555 Oiapd o Wb Sud b Gasd 5 onl oad b GBo
el s 5 oluil (e sad Ho aas e ol | aals
Vo/ot s WAV LualS Sl mls Gla slas se)l
855 5 omb ©ud b (505 855 Lo S8 4 saa)s
S (A8 G o (s s Vb ad b (B30
obel Blad @ o5 8 x gle)y limis haps 5 b
JorialS olhuil (o gad Ho (P>+/+0) W Hlodae
S 4 e,y AYE 5 E/VE JualS (ly Gaalb gl A6
o oad b (Bhos 0o 5 oml oad b (BHos esS oo
9 Pled Sl (a5 S G ohais s wd saalie
Saiae gobel Blad 4 sy 8 x gle)y @lmid uigas
JssiwlS — HDL olyuis posmd 5a (p>0/-0) wass
a3 VE[HY 5 VA0 il Sl i (3la Cpaalls gl
b o000 e00S 5 Omly oad b (3000 6508 b9 oSS @
9 Sled Slhmis (a8 G obudd s s Vb cul
Sline olel Blad & 858 x pley oluis (piaas
Oxesl S by Gl 4 owsas ol b (p>e/h0) Wagn
ma oo s es S w5 slaySile 4Lk 50 ANOVA
Jilad 5 3a3 S Al 1, UK F il B wS e dialae
oad b By oo e S slanSile 5 s Side
olod) ssay Sl Vb ad b Gihs 0sS 5 ok
Q\,.aﬂuhﬁ‘,:ullalgm.ello_,.: JssicaS — HDL s sas
— LDL 5,50 50 (p=2/-Y\ 5 P=+/-*1 @S85 @) as
WV 5 YIM GualS wsas b3l pualbsls JsiulS
055 5 omb ©ud b (505 855 Lo GBS 4 saa s
9 Pled ShmiS (8508 Gms ol b sas b (B
Saae gobel Blad 4 sy 8 x gle)y @lmid uigas
(a0 Vo[ 8 s VVV aal sea s L (P>-/-0) wo e
Onb oad b (B, 098 Lo i @ JssiwK -VLDL
Sloads (258 O lhmis b ol b (Bios esS

obel Blal @ a5 8 x glo) almis a5 Sl

208 03 Jbo s (s S oS5 0 ol Gse)]
S Gl (oS sl s 58 Guss (Kaa s s Lasals
9 ANOVA (5051 3o solii ) S88a3 gladdalas
Oly) Ol (B S i slac sl 5T o b
soliicul Gla)y X 05,8 JolEis 531 5 (05T G — G500]
sealie 188 ks 40 5 SAS oLLT SI8lass (oinan ad
slaas gtaculas (gl o /00 Ll a5 /A sl V- B
oo o suliil (g)ls e J uan o Sl o) 50 s
g EoSpranal dalis Glsie 4 /0 5 S (gl gine

b 4388 Ll 5o Ladas 3 5o

sty

oalS Sl da gt sedT (S e s 50T (slasals Julas

(P=+/-Y4) 0 dalllas 5550 slass S G 055 Llasiae
onl oad b Gidos ssS €l Glas Sdw o
AVIVEVA G 5a5T a5 a S5l A0/ ¥EV0 (s3] i)
058 L dwlie o Hluane 55 GRS G jade (4SS
3 p RS A0/ EV/0 G gadT () Yo mud b a0,
VYT B = /VA) o (a SHLS AY/YEVIV 53T
L Gbios 65,8 € wia 58 Jla opl L (CL = —o/Ys2Y/- ¢
OB305 898 5 eSS VTY (el 4 jake uly o
O 000 09 =SS VA GRalK 4 sae by caa b
x ol Slmis Gniged 5 Slod Slonis wd Gulbgl
Ofiaed (P>e/0) Buss Hlaiae golel Llad 4 s S
O Y O a8 shlad Hlabne st (alS Sl mln
3 YAMEV/E G505l i) Omb oad b Gilos slasy S
YYEY e Gsed) Gin) YU oad g (YAARN GsedT Gu
© s ol bp=2/-aY) wse (YAVEY/T 50T Gy
o ,a sSilie 4yl 50 ANOVA (5031 4 Jida oyl
WS G, JKF e 5 0 go daculae ad 555 15 855
o955 sles yalie Lo sae (ualS 5 Sla i Julas
s aald o5 8 4 ot Vb cad b Gidus 09SO
clyuis weay ol b (Cl= V/ £ /6T /-VA G V/AY)
obel Blad @ a5 S x glo) alumis iaps 5 Sl
ol Sl mls e dle & (p>e/00) Wugd Ll pae
L ooy slaes S Gm Lo 0m (oo s Dlafas e
Osesl om s Ye/Yoro/ss Gsadl (ha) ub ol
om 9 YMOEY/T se3] L) YU sk 5 (YA/VIEo/o

Jada ool o odla ool Bo(p=+/+AY) ags (YVAVEY/0 (yge)]


http://ijem.sbmu.ac.ir/article-1-2064-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-03 ]

149 oL - e <f d"Ju ‘/'-‘”J’v” 02”2 Ol puglgslio 9 juyii9)3 326 galao YV¥

(P=+/++4) 2 3050 Gy 5a0lie b deanlie 50 s ol
© omb oad b (30,0 es 8 6l e Gl S s o
S Llu e eolel Blad @ gum,a VY8 LRal Aty
X oles SlondS a5 A58 O Slowis (p=+/-V1)

P>/ 0) g Hlo e solel Blad 4 s <

— LDL sy Hluae (2al€ (p>+/0) woss Lo dae
dalee sia Ve 5 G JosiwlS— HDL & Jy 0K
i saaliie pa3T Gy L alie 5o plile (355
U300 0908 oS uly plas i Llas 5 4 5a5 (p=+/- YY)

29 ol ((gao 50 YE/+8) (ualS 4 i YU caa b

1Y) saldiog S o (08 1Y) Yl i b (559 0905 (05 VY) Ol ©adi b (8559 0555 Bl (hye Sl Jslig p - Jgaa

=039 sdalao dada Y . _}lwg@a:\;\‘,d(u-t

< olas < ]
s x 09,8 rloes obe) o 09,8 Jalye _ .
. Sl . . ~ - 09,5 ueald
sohbas  (F)gly s laans (F) Syl (F) 0903 09057 Ll
Vo4V oAV WA ATl cas Sl s
A NEL -/VYe AR -/Yoo AR VAV/YEY/A YYA/VE VY)Y YU cas ao/a S L)
YYY/otVo\ /A4 Y-g/ot Vo144 aals (sl lee
ARRVAAZ VR S S VAT S VAR NP R PRV Al JoialS
-/¢44 VY - /YN -/Veo IVN- SJ¥ee Y. /a£Yo/V YYANEYYN YL s so [a S ske)
Ye8/-t04/.¥ \AV/VE £VA aals (ol b
Foy/vE/A §V/oE o/AA Ol oad JssiuK-HDL
-JENY < JAAA Y Y/Vo /YA AV Fos/YEN /8N EV/OVE N+ /¥ YU cod seo /o S sle)
£V/8oA/EA EV/YUE VV/AA aals [ IS
VVo/VEY/A WAAEYANY  ul sud
. Jssiw&-LDL
- /YAA LYY FAYN VY -/¢Ae - /VYY MY/ VY)Y WA SENAY YL sas (i o)
]
A ETEES VAL ARRVERC R RYIY aals e S
YV/AENY/V ARVARCREF ool oa Jssi&~VLDL
-/ovA LR -[VYe AR +[Yeo AAR YA/AEN - /€N Lo/VEYEN PFRURYA wa/p S lis)
£V VEY /Y HRYLE AVH sl (ol shee
Y/VaE-/sV Y/ok +[YA PO S
o= & LDL cucs
“[<AY Y/ed Falevy /Y4 “[¢o <IA-V FYNAE- N Y/AVE -0 YL sud
Jssiw HDL
AARCVAN Y/YE -V Joxs
Y/AAE- /Ao YIME /g0 Ombs sad )
W sl (6 53
NEL <JoNo AT VA AR Y/Yés AVAL-ESVAY EIMEY/EE YU sad
HDL «
o/ YEY/¥ SIME YL aali

—Y/A0 B =/ AL) o wald a5 S L dwwlis Hu Gub
soolie w4 Jla ol b (CI= —yV/oY /v
peo 4 AL oad b o 058 5o SYL Hlas el
Ol s ol e aue Jole cond ol o Hu il (ualS
o o Crleoal Slasds V losad (V Joun) adb sy S
L Gioos ol oad b (oo slass S Gla Gulbls 5o
Giuld) Sl i aas o Glas wald 65 8 5 YL cul
slaes S (s 53 PGCL-0 4 sy (S salo Slo e st
Sl bl oS 56 AEVE VT 55T i) oasly St

Dlare sl Sl T ad 438 S s 5o o pae P<o/i0 %

— HDL ¢ w65 cand olouds as5e 59

YOIY 5 YAVA (ualS ugay b Gla Gulbsls JysiwlS
858 5 omly oad b (o5 058 5o S G e
9 Pled oS (a8 G ol b oad b (B
Sagns @bl Blal @ sy 8 x gloy @lmas (xigps
G55l S s Gl 4 wsay el b (p>e/h0) wass
p 50 1 058 s slaSilie @il 0 ANOVA
St Jalas S @) 1, UK F e 6 S e 4salas
oad b GBHos es S L9 cud Gol Ll (rals Sil


http://ijem.sbmu.ac.ir/article-1-2064-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-03 ]

Vo P BRAT 2 G G2 S DA ay lia

L)/J@_}dJ)wJ[@JJ.L(J

SL A (p=e/e0)) W Sladas golel Blad & o 5a3
o8 sLSibe sk 5 ANOVA (5e3] S s (ol @
Ayl 1y JKF e 5 0K e dunlae o 555 1) 85,5 4
85X «S ol glas Marginal Sl s idi Jalas o
(aess YVAY) Giulssl @ sade Guly ol b (o0
Oe5) G 5a0lie b aawlie Lo S sale cnl 5o solasns
L oBoos 89S lo ol (ol € Jla Ho (p=+/--0) u
© Rl Gl Lo sae ;0 YVA Gl az; 0 YL ool
Ole) Slymias &lpuas (P=+/+A) a5 Ll se s bl Llad
() Slasad )(P=+/VEN) 0 Lladas s lel Llad 4 sy S x

YU sad s (Gl le/a S 56 AV YA/VWVERY /0 & s03T Ly 5
O5e5) Gup 5 sl e/ a S5l AVAENE/0N (a3 i)
O b= ATY) s (ORlbe/a Sl VY 0ak¢
Gk 50 ANOVA se3] € s ol @ wsay
Dliie B i€ o dasulae aa (595 15 855 4w 5o sla:Sibis
Dl Grolydl 5l Sla jides Jalas S wlyl 1, K F
© St Gl oad b GBlss 08 (e Gedenl sl
o) (CI=YA/EYENE /A o [0s 15 oAIYY) sgs aals o8
aals 05,8 & s Y mad b (3055 89S 5o Sl

slaes S (Pled Sliuid Oxigpa (P=1/TYY) w s Hla e

£ . -
Yo Y \O \ o
Bl Ay Ops)l

(dislas/p S 930) ()T (a3 9 g (o0 s geloen

w9 % Gla GaIa9e3T a5l (oo rlons 53 YL 9 Gl a9 (3 a3 sl selilas 1Y jlagad
D (o898 (1959 9 RIS i Ol il () 3 i B QP00 o 438l (5 yla e pelas

@ aorais 5 Sl Gu (P>1/-0) wd saaliie 23555
ol 5aslEe b Jy S ~VLDL 5 J, 5. — HDL
saaliio oy dalas 5 Gy (ol Se 5 aaline LS )
Dlaiae LLE,H Gl <€ (p=1/-V¢ 5 P=-/-) @S5 ©) ad
SP=NY QS5 @) el ssay (o dalae ) Gy
chle e Om @olapne 5 paliws LS, (p=-/A
adalas 5 Ghay Cmllagls Gu on wass 5 O (s0a s
LS, cpl S (P=+/-+Y yP=r/+ ) S5 4) ad saaline
o9 dalae Gaa Ve ) uy (RS a4 Olo S
(P=+/++V 5 P=+/-+V @S5 ©) ol agay Oliaes

(Y dous)

Croslia 5 il (porm pobis Gn (Siwsaa ¥ Jgun

509 sladalie S w5 o Bla Oalbgls (Sl g
5 oesSae LS, s Sl B aase glas
GBS 53 ol Ol s VO2max Gm sliias i
LU, o oS (P=2/V1) s (o505 dalae 51 Gy G5
95 olaresae (lined 5 aliiue Lih, dalas 51 Gy
S ot el 5w Gl om (p=+/YYY)
s saaliie (olypae 5 ol LLS)) pa55, il
Slagaine L, (pl Lagisos aladl 5 Guy < (p=+/+\¢)
O Gl ne 5 ousSae LLS,1 (p=+/Ae) s

ilas 3 Guy 5 Gl 59 ] Oloee s JyieS -HDL


http://ijem.sbmu.ac.ir/article-1-2064-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-03 ]

1190 ObT— go oF (soslad ipalens (cous0 iyl puuploptia g jay9s3 22 iGalzn \\Za

309 Sladlalus 3 s g Gl Bla Gasllo gls (Sl gead) Cao glio § (3 ja T (o0 pu T gl (a3 (Shewsad - Jgaa

o8 o TG 4 LDL - B
BMI VLDL j : LDL HDL ali Jg yiculs & sl 5 VO2max ks Solel o903
=R HDL HDL
000 sladalae Sl Gy RS
-[EAE -[ogY -/ra < IYAA NAYLY -/eYE —/\AS o -/ —- XYY r
AYRRA ARYERES METARY MEWRAR < /¥VA vy - IYV NE AT MRV AN Gols e placs
B30 sladlalas 5l Gy o)
“foNg Jort NA /vy /\eo -/ - /Ay /oY S/XE AN r
YRR VAR <A -y </yoN Ao - YYY - JAVY - /Ao - /YYY olasins s

el il GRS 4 et (SVae slacan] s
€ a wsdee Sl pa5,s callad b uld o
29 el Gl slrea 4 5 CK @il (al3dl ¢ sla
YT 0k saaliie callad g5 (ol
aly Gils8l Sl (Boss g s oad S B e
Silgslie asuinn ol W81 5o Ged (S L9 el
S eesde & M aal Gl sl yan 4l swilsd el (Sas
Gl e OBOos oad p dalas g 3 pac (glaallas
OV Do b Slsalis asui ol W3 o Gl ]
£ 3 Jie (ol oy Ko osbe & T Gl
58 5 (Sillie asuin syl alydl 5o e tss Sud
el (S5slsad cle oIl 5 cd LS o o
2l 5o s el bl 1A el LSy ol o
Sl a3 G 55 3la S8 s DA Guos L el
st Gl sl (et o (Gl (2las oo AT )
Slslie o SR WIS oo (o500 G2 S Sal
Cobis 5a S (ambs 5o (bl Jae ook 31 (GBly sl
or 28l o OIS danuly 4 (sand Blissy 5 XK
o5 sala 3aiad ol dad VT aa Ll dlae b
85,5 59 52 53 Bla Calbsls (sand by s s Sl
B3 i Bl aad 5o w e WL 5 b o b G500
ol G eolabne 5 adfias LLI) asa Sk
s VLDL s HDL « TG s wyenlig 5
95 eiios dalas 51 Gl Bla Gabeshs G (p0r ey
sl Lo (OlalS at) @) G por eus x4 S
Eolsine L, pdd,s dalee €388 Ve 51 Gy Lassiis
O Golpaesnd 5 pusSae LU, (g as ads saaline
3la omboshs Gsa GBaS 9 el 5 JssiwdS — HDL
s dalie 3 iy 59 @l ol 3wl saalie
Sla wlydl Ho il ceslie ) s Sl wbl S e
o il Gaaa slagy3 b sl Lo JMEa) ) Slha oS wab

a8 Kl o Hlasee P<o /o

Eaag

-

© Gl Gles aly sl Glsie @ Gl

S € el sud (a2 dliae 3l sad e PGCl-a
(Sl 0525 L (Salplie asmics SYIEA) basd Ho ol
s iios N odla gaalllas 5o Masl wals G
oo A BV 5 Boe L;LA:JA.‘.ZL;UA‘,“L',:\‘}:\JJJ:\
AR Loyl wose Gl Galbsls Lo dade OB GLs
G Ghe,s YV sgaa Sl tae Gl Sl mls s S
Gae,a YV gas Gl 5 omly oad b B, Jlos
o8l Sl el b u e Wb wa b 895 53 Llo e sl
el 5 A 2l V= B saslEe (38 S ks s 5 SAS LT
el 3L it Gl gl L 0 slaad & Yiaal /0 gl
seolie s YU s b (33 458 Ve b | s lobias 311G
Vo oS uls oliS 38a3 b S saalie oy Cnden]
Gadis Q8 (L wes Ve sy oad b Ghho Gaa
3la 93 o Gadaonl saolie Lo i (Rl sels
o b (qdidos cnllad Gl Bl (B, e e s bad
ol Gl ghalllas b e Aty Jole S ol sie 4 i35
(el (pih5s cullad & 5 Feslie phidsy callad &
gk Dlaare (I8l 4 saae Y 5 b gt slacad b
wolie Jla ol b Cusdge 0ed K s edenl
Ve 5o siesSol b LIS dids g0 b |y Lagial il 51 ol
30 o5 callad S5 5 @is d- 5 VOZmax s o
0 "0 S saalie VO2max ws o\ cud b Jaes s
slagnsas O 5 cuas @ 5 il cullad s e Sl
L VO2max wsjo Ve M cad b ool a550
ool bl slpen Gsa GBS 59 sl Llaias Gl
oo dda Ko 50 Ll 05 50 gaalllas Sl s Jls
olsds b pala 3ada3 4 gl asend g sad alsal

‘)]él‘i_.i sg;s.o\sl:&a LF‘:B-}JJ CA:L‘L’j ua&.ué; BL) el b‘)A.A


http://ijem.sbmu.ac.ir/article-1-2064-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-03 ]

YW P BRAT 2 G G2 S DA ay lia

L)/J@j&Jﬁd[@J/{)

alsdl 5o sala dallbs goud S lajuaie G i 3
Sl (Gla omlbsls 655 ) Sdslie asdin ol
2SS e 4 Ol ol Giad glacyagane les
el Las g S bl a1 Gu S usls aae s S 5o Gulb gl
slas S

ala é"“L:’ Lﬁ’lf:)v)‘ ‘su\.ﬁ ‘bJ)LC ‘L} .J‘)S b_}L&jJ‘ L;;.:b:)‘)J

Oigad 5 amb 5y bl oo se]

L dmlio pue 5 sl ol (B3 Sad psd 99 4 el
Gadad slacusgane Koo Ol wad ol Ld5, (oo
B ala
a0l wad b (B350 99 58 de oo SIS 4 el o
S 9 05 OB L9 edenl Oliee Sl Wik
Lowal il gslbe 51 Gle Olb gl gaanl Bl
Sad g i3l Sl sl 383 mlD wsas O
Ol oo i OB Lo wspe e (Jdloe (a5,
OF Wl iios el dwpee OB 4ol Gulls gl

Al cpalls gy ol 5o sad anl i gl e glie o e

sl 1, S LS

References

Ogden CL, Yanovski SZ, Carroll MD, Flegal KM. The
epidemiology of obesity. Gastroenterology 2007; 132:
2087-102.

Fakhouri TH, Statistics NCfH. Prevalence of obesity
among older adults in the United States, 2007-2010: US
Department of Health and Human Services, Centers for
Disease Control and Prevention, National Center for
Health Statistics; 2012.

McAllister EJ, Dhurandhar NV, Keith SW, Aronne LJ,
Barger J, Baskin M, et al. Ten putative contributors to
the obesity epidemic. Crit Rev Food Sci Nutr 2009; 49:
868-913.

Helmchen LA, Henderson RM. Changes in the distri-
bution of body mass index of white US men, 1890-2000.
Ann Hum Biol 2004; 31: 174-81.

Hammond RA, Levine R. The economic impact of
obesity in the United States. Diabetes Metab Syndr Obes
2010; 3: 285-95.

Flegal KM, Carroll MD, Ogden CL, Curtin LR.
Prevalence and trends in obesity among US adults,
1999-2008. JAMA 2010; 303: 235-41.

Colberg SR, Sigal RJ, Fernhall B, Regensteiner JG,
Blissmer BJ, Rubin RR, et al. Exercise and type 2
diabetes the American College of Sports Medicine and
the American Diabetes Association: joint position stat-
ement. Diabetes Care 2010; 33: €147-¢67,

Sigal RJ, Kenny GP, Wasserman DH, Castaneda-Sceppa
C, White RD. Physical activity/exercise and Type 2
diabetes A consensus statement from the American
Diabetes Association. Diabetes Care 2006; 29: 1433-8.

10.

11.

12.

13.

14.

15.

16.

17.

alla €l sad Gl eala 38a3 @ L 3Is
saalice b Syl golie ajuinn (sl5ls 01581 5o Gl e sl
ool 5 on e sl G Hlagns 5 e bl
W el sad anl L3l ol A GRS Lo
slie o pwsSas b, usay ) olealie sl

L) cdly Lo s i cpol ol s VO2max

Ol awl o

el i cunlua 5 (Sla saite g0 Gal Gn e
L) 4liie 45 55 o slaals aliie Y0 e b 51 2l
“w . we WD
385 s

G083 el Om e BLES ssay Sk 0 sals
Ol 5 Lol el (g s o slo VO2Zmax 5 ¢ 55
aolie Gkl saaliie i, dalas Gaa V- 1 G Sls
3 Omllagls onl Gsa GBS 5a Gl SYL ol Ko
O die bl slasl 4 saie Souly VO2Zmax juolis

.C_u.u‘ ‘IL'6 b;ﬂ\’ ‘L} ‘LQOilSJ:lLA ‘)fLu.l Oﬁ

J‘-;Aj):}‘)J dilae 4iaa V- :)‘uu%‘ts.h.:b M*.« 99 L.):"
sdiie glasals) VOZmax glyse o Llosae Sl
Sepeo S 4 wsay Gl b ok aaliine LS, ol (sads

K] @.’u.u Jot:sz‘)‘ ua\y.a; BE (5‘)3-:‘:%:‘ (SL&J‘S © :)t:‘:‘

Egan B, Zierath JR. Exercise metabolism and the
molecular regulation of skeletal muscle adaptation. Cell
Metabolism 2013; 17: 162-84.

Pedersen BK, Febbraio MA. Muscles, exercise and
obesity: skeletal muscle as a secretory organ. Nature
Reviews Endocrinology 2012; 8: 457-65.

Bostréom P, Wu J, Jedrychowski MP, Korde A, Ye L, Lo
JC, et al. A PGCl1-[agr]-dependent myokine that drives
brown-fat-like development of white fat and thermog-
enesis. Nature 2012; 481: 463-8.

Qian S-W, Tang Y, Li X, Liu Y, Zhang Y-Y, Huang H-
Y, et al. BMP4-mediated brown fat-like changes in
white adipose tissue alter glucose and energy home-
ostasis. Proc Natl Acad Sci U S A 2013; 110: E798-
E807.

Cypess AM, Lehman S, Williams G, Tal I, Rodman D,
Goldfine AB, et al. Identification and importance of
brown adipose tissue in adult humans. N Engl J Med
2009; 360: 1509-17.

van Marken Lichtenbelt WD, Vanhommerig JW, Smu-
Iders NM, Drossaerts JM, Kemerink GJ, Bouvy ND, et
al. Cold-activated brown adipose tissue in healthy men.
N Engl J Med 2009; 360: 1500-8.

Bartelt A, Heeren J. Adipose tissue browning and meta-
bolic health. Nat Rev Endocrinol 2014; 10: 24-36.
Harms M, Seale P. Brown and beige fat: development,
function and therapeutic potential. Nat Med 2013; 19:
1252-63.

Huh JY, Mougios V, Kabasakalis A, Fatouros I, Siopi
A, Douroudos II, et al. Exercise-induced irisin secretion
is independent of age or fitness level and increased irisin
may directly modulate muscle metabolism through


http://ijem.sbmu.ac.ir/article-1-2064-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-03 ]

1190 ObT— go oF (soslad ipadens (cou50 iyl puuploptia g jay9s3 22 iGalzn YVA

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

AMPK activation. J Clin Endocrinol Metab 2014; 99:
E2154-E61.

Huh JY, Panagiotou G, Mougios V, Brinkoetter M,
Vamvini MT, Schneider BE, et al. FNDC5 and irisin in
humans: 1. Predictors of circulating concentrations in
serum and plasma and II. mRNA expression and circu-
lating concentrations in response to weight loss and
exercise. Metabolism 2012; 61: 1725-38.

Kraemer RR, Shockett P, Webb ND, Shah U, Castra-
cane VD. A transient elevated irisin blood concentration
in response to prolonged, moderate aerobic exercise in
young men and women. Horm Metab Res 2014; 46:
150-4.

Norheim F, Langleite TM, Hjorth M, Holen T, Kielland
A, Stadheim HK, et al. The effects of acute and chronic
exercise on PGC-lo, irisin and browning of subc-
utaneous adipose tissue in humans. FEBS J 2014; 281:
739-49.

Timmons JA, Baar K, Davidsen PK, Atherton PJ. Is
irisin a human exercise gene? Nature 2012; 488: E9-10.
Kurdiova T, Balaz M, Vician M, Maderova D, Vicek M,
Valkovic L, et al. Effects of obesity, diabetes and exer-
cise on Fndc5 gene expression and irisin release in
human skeletal muscle and adipose tissue: in vivo and in
vitro studies. J Physiol 2014; 592: 1091-107.
Hecksteden A, Wegmann M, Steffen A, Kraushaar J,
Morsch A, Ruppenthal S, et al. Irisin and exercise
training in humans-results from a randomized controlled
training trial. BMC Med 2013; 11: 235.

Pekkala S, Wiklund PK, Hulmi JJ, Ahtiainen JP, Hortt-
anainen M, Poélldnen E, et al. Are skeletal muscle
FNDCS gene expression and irisin release regulated by
exercise and related to health? J Physiol 2013; 591:
5393-400.

Raschke S, Elsen M, Gassenhuber H, Sommerfeld M,
Schwahn U, Brockmann B, et al. Evidence against a
beneficial effect of irisin in humans. PloS One 2013; 8:
€73680.

Lopez-Jimenez F, Cortes-Bergoderi M. Update: syste-
mic diseases and the cardiovascular system (i): obesity
and the heart. Rev Esp Cardiol 2011 Feb; 64: 140-9.
Kim H, Lee H, So B, Son J, Yoon D, Song W. Effect of
aerobic training and resistance training on circulating
irisin level and their association with change of body
composition in overweight/obese adults: a pilot study.
Physiol Res 2016; 65: 271-9.

Khodadadi H, Rajabi H, Attarzadeh SR, Reza S,
Abbasian S. The Effect of High Intensity Interval Tra-
ining (HIIT) and Pilates on Levels of Irisin and Insulin
Resistance in Overweight Women. Iranian Journal of
Endocrinology and Metabolism 2014; 16: 190-6. [Farsi]

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Soori R, Ravasi A, Hazrati Molaee S. Comparing the
Effects of High Intensity Endurance Training and
Resistance Training on Irisin Levels and Insulin Resi-
stance in Rats. Iranian Journal of Endocrinology and
Metabolism 2015; 17: 224-9. [Farsi]

Baecke J, Burema J, Frijters J. A short questionnaire for
the measurement of habitual physical activity in epide-
miological studies. Am J Clin Nutr 1982; 36: 936-42.
Kannel WB, Sorlie P. Some health benefits of physical
activity: the Framingham Study. Arch Intern Med 1979;
139: 857-61.

Potischman N, Carroll RJ, Iturria SJ, Mittl B, Curtin J,
Thompson FE, et al. Comparison of the 60-and 100-item
NCI-block questionnaires with validation data. Nutr
Cancer 1999; 34: 70-5.

Ciolac EG, Brech GC, Greve JM. Age does not affect
exercise intensity progression among women. J Strength
Cond Res 2010; 24: 3023-31.

Tanaka H, Monahan KD, Seals DR. Age-predicted m-
aximal heart rate revisited. J] Am Coll Cardiol 2001; 37:
153-6.

Huh JY, Siopi A, Mougios V, Park KH, Mantzoros CS.
Irisin in response to exercise in humans with and wit-
hout metabolic syndrome. J Clin Endocrinol Metab
2015; 100: E453-7.

Huh JY, Mougios V, Skraparlis A, Kabasakalis A,
Mantzoros CS. Irisin in response to acute and chronic
whole-body vibration exercise in humans. Metabolism
2014; 63: 918-21.

Huh J, Dincer F, Mesfum E, Mantzoros C. Irisin stimul-
ates muscle growth-related genes and regulates adipoc-
yte differentiation and metabolism in humans. Int J Obes
2014; 38: 1538-44.

Zhang Y, Li R, Meng Y, Li S, Donelan W, Zhao Y, et
al. Irisin stimulates browning of white adipocytes thr-
ough mitogen-activated protein kinase p38 MAP kinase
and ERK MAP kinase signaling. Diabetes 2014; 63:
514-25.

Vaughan R, Gannon N, Barberena M, Garcia-Smith R,
Bisoffi M, Mermier C, et al. Characterization of the
metabolic effects of irisin on skeletal muscle in vitro.
Diabetes Obes Metab 2014; 16: 711-8.

Hee Park K, Zaichenko L, Brinkoetter M, Thakkar B,
Sahin-Efe A, Joung KE, et al. Circulating irisin in relat-
ion to insulin resistance and the metabolic syndrome. J
Clin Endocrinol Metab 2013; 98: 4899-907.

Fischer CP. Interleukin-6 in acute exercise and training:
what is the biological relevance. Exerc Immunol Rev
2006; 12: 6-33.


http://ijem.sbmu.ac.ir/article-1-2064-en.html

319/Iranian Journal of Endocrinology amd Metabolism Vol 18 No.4 Oct-Nov 2016

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-03 ]

Original Article

Comparison of the effects of Regular Aerobic Training Irisin
Serum Changes in Sedentary Obese Men

Soori R, Asad MR2, Khosravi M2, Abbasian S*

'Faculty of Physical Education and Sport Sciences, University of Tehran, 2University of Payamenoor, Alborz
Province- branch of Karaj, Tehran, |.R. Iran

e-mail: Soorirahman@ut.ac.ir

Received: 06/03/2016 Accepted: 12/07/2016

Abstract

Introduction: The aim of current study was to compare on the effects of regular aerobic training
intensities on PGC1-a- dependent myokine serum changes and to evaluate lipid profile changes in
sedentary obese men. Materials and Methods: Thirty-nine obese men with BMI > 27 were selected
and were divided into three groups; group | carried out exercise training with 50-60% of maximum
heart rate (Low intensity), group Il with 70-80% of maximum heart rate (High intensity), and group Ill
do not carried out exercise training (control group). All training groups carried out exercise
training for 30 continuous sessions (3 sessions/per-week for 30 to 45 min per session). After initial
assessments anthropometrical, VO2max and blood sampling), followed by 10 weeks of exercise
training, post-intervention assessments were completed 24 hours after the last training session.
Results: Findings were clarified that Irisin was significantly increased in the low intensity group
(p=0.005), and increased by twenty-seven percent in high intensity group, difference however not
statistically significant (p=0.08). Also, HDL-cholesterol significantly increased significantly in both
groups (p<0.05), LDL to HDL-cholesterol ratio decreased significantly (p<0.05). In addition, there
were significant relationships between some of the lipid and anthropometrical indices with Irisin
(p<0.05). Conclusion: Both of the training interventions had a good effect on of Irisin changes and
improvement of lipid profiles in obese subjects. Nevertheless, compared to other intensities, the
effectiveness of low intensity training in these subjects was better. In addition, it seems that
exercise training can ameliorate Irisin resistance.
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