‘s.w& 9).’ Ao

WA Gl Volad JoSte oo (pimgy — (pale aclilad

81515 5 Gl U5 53 (o gl 4y Canglie g (oalowoMWy oo 3oyl o (ol Bl oy poi il

T oslo olie NS 4l (el ply

ol cMoe wMome sl oMol Bl5T oKl ¢ 1559 pole 09,3 ( Sludl pole By lutily Y

Il e Mors (S More 5Ty oMl ST SRS ¢ 1555 pols 09,5 ¢ il pole BASEIS syl wlid S ggeiil Y
o S ST o815 3555 £35I5588 055 csding pole BaSily oledih Y

WAS/F/F 1ol do)b WADNY/YFical ) o)

LRVCE
ortped Do B sl sl dalllas o S e Jlesl |y Blats (sblpe ol 00 slaiiny 4 il S grle Sy el oo

ool (b 39 SHIS 5 Bl (U5 5 s G 5 dgesl 4 Conglio cop ] lowdly ey Silen

O 9 @il ) S5kS YYIE s 835 &li L) Bla 05VY oseil i 9ol ol b rSides ddllas (ol 5 1 pRg ) g Slge
heligls) Wadiges 1 50,8 &8y (o YOIy 5 qupoyialpySolS Yo/t ks 535 doled L) a9 b 33 WY 5 (Jl YV/
celo A Bl 5l e i el Jued ) gy b Sd90j] (c5len S cdlad  brme ienS] jSlas (6pSojlul jl am b 8] S
Eonss 9 el SIS cnzenl gl (503l (gl BT Clld Iy ol S g alolidly (S (g3 iges da dgej] il
WA dodads 355 5,86 (6503l b sl Juloo O?‘}] 51 onlatwl b aedls o Lg”ié,g? S

Dy by Bl U5 & Cusd b 0jg b b5 (P=+/+0) Jgymals=HDL 5 (p=+/-1) tpjpl Jlaie il aw 5> sl
S 2y b 039 b 5 Gl 05 o ibie ol g f(D=F) il (I U359 5l am ol (alawdly (0]
Bl 065 > g 4251 1l alS (359 il dx dbolB (P=2/0¥) il @ Cuglie 5 (P=4/Y) g5 S5 (P=+/YY)
(P=+1-Y) 352 yuiar b 039 b QU & S

039 b 5 Gl b5 gl & Caglin 5 (s (805 il palie dge cage el By duly S 36 S don
D9d oo (b

(B (SIplie slaals fopppl ol 5559 10519005

E.mail: a-saremi@araku.ac.ir :Jgiue ol g3t

VAAY



JoSo b

Oygods GGl g3 Jlie 3 LS Mg 4 sl
Sl 5 cpppl 0,5, e ((F) sl o ATP
e Ogosp il & Cuwl cpl poliel (olile)S
osSas byl cpjunl polie 930 2 8355 SialS
Jecplt (Y) 2 odewd] 4 Cuglie 5 (Bl L
2 ofgt bl 3 cuiapl blo)l 5,50 3 ole 28l

)13 3929 (Sl ey 9 6 K
Sipl Az Gl dawlga glate 13555 colld 4 5]
Jolgs GRS el oy (gmolienST 3900 9 @S 9
B3 o Bl 098 0 lag)lon 5 (ol (s55ka3
paetiel Gloxen «hjyg 5l (86 3l Auje (38!
Gl inped Sl 2 8L g s (A) ol
~ Ik gjle Lol 0sd gylae (Sibiay oS conl g0
5 posios ddlls 5o el sy o o o] JgSUse
0F ol oRIPI L Gy el oS uS asde Ko
FNDC5 1555 il el walis 5 PGC-la
s2pp o (F) d93ie il s iy el
Mgty Lol el dgaze ilalllas oyl 5 Juols cleMb
chile w2 hB Gl el by o5 od
Sldlas o am 4 gloj ol 51 (3) 2gbe il
@l 4 A5 oy (igergn cnl 2 GBisg AL (s290me
sidlyd )en g gigelio ¢ Jlo (sl tcusl LaBlze
2 el gol GRIBl cel Jedy o) 2 g &
o)l Ts] &8 Jo 3 (1) dgon VLS50 g llse
oinl G905 5 ok QUL Uiy 45 W8
09Rlisy oilBl 4 arg b onlpls (V) Cuns oo
(B Dicslon 2 il Cuenl g jeablsl 5 Sl
SS90 > gl Clllae ol 4
9 Bl e 9 xXdy (g Culld il
(Jl s 3L 5 (sl S bam) o BT g5k
Sl slate 93 5l (hjye 4 (Sglie (sl jpne Gy
(O3l SO) 2l Gl g (SaagY5k Sl yei)
ol (Slalaxd) (ST )BT g0 caly)> g ol (o) B
Slallas iy )0 g 0 e ol (o)l 4 &S

YA

-

dosdo
P e e Ko S lpea pjelal 5 (Sl
Foba Gl i5u g Gl oad aBlS Gl ol
oAl Sl oWl g Ky (JS pS ) ajedS
Liye clacglon o Sl goms ljlgeds .ol o 5as)38
Jlsj 9 ooy B9yl lacslon 13 slady
6 sl 01 031 5l Uyt o 3 55 Jie
s Bl @ Mol g G by pasls G L
S5 9> 4 gy <8l (V) Bhies QRIS S e
Sy Byze clubaw eI calb .))b 3929 5109.@5 9 Lt
Sl 0,533 (g5l ol mie 9 o (0y3 B398 Bles
Bl Casl @l A olol> (glogad (o2 b qgw
odiiCas  piigpn b ol dawleds (gloged e
OB 2bySshe Vb w81y ozen 5 (UCP)
el VL 835 (V) WS e ik 2lile)S ) 1y (oot
ol 9 (Sglie Sasslon (B2 L Slogd 2y
cab u‘)**" PLEW u.u)‘js (Y') Caol ol yo ¥ g9 culd
bls)l Slo o5 cal gl gl 231 ) slosed (a2
Slod g 22 2o b slgd (a2 il ple (oS
dae Gl Jolw sl slaJlo o (F) cal 0 8oy
ol sl 018 gbjg0 B B35 5 Sl
5 o% oy mS ) ey i (Jels
Jolsi cpl ool S (o Wl (Sglie slas)lon
5 lile)S Rl g slogd 4 b (22 <l s
ol Gkl iy el bl 5 dpae 55yl
03 Awgas cusanl osersn (0) gdie Pl iyl
o (FNDCS) 0 5)las (iSgpd gyals (gl
VY Jlo 3 ogepse ol 205 . <l (PGC-1a)
b oLl pypug (i 098 Alwgds (>N
o G084 by 5 Mg 5l e oeinl osian
b o Bl o ) 355 8,8 4 Jlail b

L’).).‘ ..\.:5@ JJA..; L;|o9.e‘§ e cdb @ |) <l L’).).‘



her 5 sule plye

o 3 elisl S 505 530

A Bl 5l g pod dude 3 Lo gngasl by ST
Gb) o3y oy b il e (sl csle
wals plool Sulely 5 (Siwd as b (Cazadl S5
Saturn Jw. hp/Cosmuse oslazuls,ge  Jued
alspo V' oyes daby ol ((VY) 292 ool yeiS il
VIV ol Casg Vol Jeody s Jol dlsye j3 9
Aoyo > g ol 4B ¥ ] Gdo g ol p jioghS
2 gk WIA 4 ol ceps V0T 4 ol o ptin
el o oyl ey o 4B Y 4 ol Gle g cel
Qb B (lys D plnl oo AdS> AN b VY
olee (bl p pyed 1 L8 g coliwl clls s o8l
Obps oAb awlbxe (HRMAX=220- ) 9,8
N gwpbys 5l oslitel b onyed Job 3 o180 8
s I 390l A &b > &8 (WS 508 cilus)
odblie Juody o Givleiasas (g5, 9 29 ol

b S b e
Sl JRbl el by aw (agefl sl cnyed g
IV YL ge5] Bpes conS wled dolsl cgs 548
IV B lbps ity g Sy s S ulde
3 osidl byd aw jl byd > JBls 299 HRMaAX
lodiged e (AU 59 9ol Qb Ujiear (o503l
3, 25 B> Ve o obiyy slapsell g9pd jl U
oSl Sy gl gogel plos &Sl 4y a2l
Gios @Sy bl (Bas slie gy g 2dg 4l
ploi copgejl ! 5l U8 celo YY1 el L5
G JuS ot g ab Sy (bl e (glaossy
ool 5B Sl pSsle Cap opien 8B
S (S Gl g gloj 2 Jwed 5 9 3l 33N g
@909 Jeody 4 Jate & bl Al I oyl
@ aids 5,5, s oolil dg odd oy Ul &5YL
poiine oo 12,8 Bldl (p 5 SegS L &S 39 (5920

28 (o iBgie |y Jred5

! Ellestad

YA

d253)90 Ubiyg Dejld BT ccninl 3550 3 erplox]
ol (gwyp oS «big 4 pppl Bl gl g edg
0o S b gy p2lo timgy o oyl
O3 il daw g Kol clopadls p sln
el b B39 sl g Bl

99, 9 3190

g Sl )5 g (apSaes ol Limgh o Sagesl
S ST oy i35 bgmeiily 1y ol (oplol dols
5 ol mdaw 0 (Sluyedbl = diged Ll
Meddn JSbd —( SS9 698 Aljiuy eSS
G0 4y 3959 (sbdjlixe a5 45 VY slawd L0l Gl
YL G B35 asls (golaw 4550 & Ml pas)
P Sy pae g aLiSS oo £ S cullad pas -
Sl 3l 09,5 plpisar Wil 1) (R (uyed dobiy
Foe gy plo g 09 BB slag)ls Bpae niad
O Byae i olo £ 55 g s b o4 (202 2
N o Mo Glsieay Ol Mt 3929 9 JSI
S b io b i odjlgy 1 485 5y adllas
B 09)5 b (shjyy clled > CS S pas g (o il
Geb g Wdg il 0,8l i Cbl wivgy Ren
Al clld 3 S S Gl e (oges Sy S
pole oBtlojl 4y laiogoil p3¥ (Sinlon plosl 5l g
Sl celw YA &5 0d duogs 9 00,8 anlye )9
g gl byl aule ) b)) Auds 9> 5 plaS e
Pl dude 4 5 Bpae (5] iShs g0l ploxd
Oies 55559 Cllad 2565 1 1 (jluwiloly (5559 905]
Lds a8 ws amwlgs U1 51 Il jd s (gybsgs
s3> S gl 5s g Blaal b gl s
b b dsbculs) pyp eSS 5l an aggail il
S5 g iy B ol 5 Kud Ll oy e plox]
Ju) Sl pilaelyn oy b Gl Gy
P b epSoilnl (age 8,5 cale Olympiay/y
Jwo5 gy M pas (3emS] 1> aule (ren



JoSo b

Cap S i o)l 5 g 2 plol S g Sl
MG eolawl Mla 6&;)...:...9 ubu.su )
SPSS J5élp 5 5l eslisl b closloxs plos ulowigay 325
P</+0 lgygo)] gyl sine g 1 plool YY s
wazsl

odd 2y ) Byled Jodo ) o Sdgejl (63,8 Slasuie
e soliiol (p el duds SOl e Db L s Ll
S5y (P=el)) Alalbdh 3l g5 55 o5 S
Candy oped b ials (P=+/+1) o] Cdleie colo
9 (P=+141) Aol (b ()5 09,5 S 3590 5
woMedy .cuibly 3939 (P=+/Y) Ldj9 jl dn cel S
o oS 09,5 55 3 S St Slin gl
(P=2102) 3,85 3959 (55 dize B 09,5 43 il puuss
@ Conglie ¢ sialiil (el sl G5l G e
Sl Ko 6 5 (D=+1+F) Aol Bl 05,5 15 gud
D Candy omed il galS (P=-/-Y) o] Céle
ol (anb (g 095 Odgu] 4 Caglie )90
dg (P=+/-Y) Ubjys j 4 cols S g (P=+/-Y)
93 3 pdowdl 4 Cuoglie (1Sl BMB! )y il
BB 09,5 > gl 4 Cuoglie ialS Al (i 095
Sud O Sbpiie 3y90 53 (P=4/4Y) ol yidn
2 SNy Sl ped Al S Blate 5>
.(p>*/'&) S odalie aog,S ?‘A{G"&’

b5 50 il Ol b daw 3 45 dasMo Bk
FoS e s (b (jg b ob5 4 Cund Bl
oo dwds Sl e wgMeay (P=4/4Y) Cul
(P=/-Y) aboledy 3> 05,5 1> el liwe (ol
e 8l il (P=+/+F) o Gl el S b
olodly o (359 09,5 il aw 250 50 Cundg
Sy (P=+/+0) bjys j am colo S5 (P=2/-Y)
uLMJ 09; 93 ‘JJ).J)J] O&LA GBS ey bl
i Loy 09,8 93 ym 53 hiyg & cwienl Gl o

(P>+10) 585 3939 LT o (o)l ime BB 5 Canol

AR

S el yo s )3 650 ol T g o s Sged
SG 5 4holdd g (g0jl i) cyed duds 5 S cela
Celo Ve B A Gl 5 oped duds §) e el

Loadd> V- Loy aiged 55 5>

ool slowdly (siluliz 5 83 Sk 5l Yoo -TPM

e gl

LA (6 leSS a8 ol sy —Ar led o g A plodl
D59y b g aised b pmdlS (55 9 U JgyidS S5
o9l nl €S el b el (eSS
eSSy gy 4 ol Joytals ~HDL i (s
w5 e (Bahlingen, Germani) gaitue o jl
Slwlre gy 5 ozl L 55 ol Jgyds -LDL 4
LDL-C= Total cholesterol-TG/5-) Wlgw
Sy exSeilul cuwlus MG s ((HDL-C)
“HDL ;05 2w 3 5 e ¥ ol Jg s
pedlS 65 Sl g2 03 )3 25 (e N (g S
S e B 5SS Ly 5 39 g 5 oS e )
colpialpsly gy 4 Wl gl gy il
cops i pSejlnl (Monobind Inc, USA)
3 S gl sl 903l (29SS o 5 0190 Sl
Swgan byl Jae B9y b gl @ Cuoglin 55 YU
— ool & Coglie adls lgica- (HOMA-IR)
15 Al 5 Jga)8 L

sl (UMY x sl $s5 (mg/dl™) /5.0
HOMA-IR = kb

4 lodly cuippl o (6 Soilul ciagh ul 5
sy ghb e 5l eolanl b) 1Y modleo o9
(sbls 98" csle Diaanostic Biochem Inc
8 S0l D9y Cawlurs § Olyputi o pd A (:bu‘
3y 0lbe dbre dlyy (rog LT 5l ylel g,
loodls (e s o lp Shgmomld o0l
Sloj gblis 53 oy, 5Sle duglie .0 odlitul

b ad,bog> pilly Jelos cpgesl 51 oolitiol b gu) )5



her 5 sule plye

o 3 elisl S 505 530

SYsb & sl spas ol 9,5 o b
) b 0oy s pyw sladiges dlasl 590 05
Clysd zol &5 M odde oyl g léie S p
(oo €IS | g sl oy Sl Ly el o ]
Sl Sy 5 elolidly 5 S eiges pilo imsi
BMB] A asuie L ya b pldl b el 1
o g npes I dm Aol il om Sl
oSl osd 5155 g 513l 3gmg 5l el
8395 Ll (g Jhisne (Al pfih (Silga )y
o o3l b Sk o 2o s G
womedl bYs dlenil el e Job (V) 3l
cpl 4 sl oad pMel (op il b dy90 53 Slillas
Rl & joxie Baipyed 8)90 (g FSYsb & g
3Pl Cadgime 9 (hhg 4 cupnl Eel g Comles
s 1y e Oldllas (o (g)lon slacuS Golds g 0
rol oS b @i ople Jolse el g
2 ol e Spojleel Sl el
b ooslilsyge slacodb sl Lisly Jdd 4 olllhas

(MA) el 23,3390 «polaidlys slacysn
e i Sl dlae ded o bl Seled ¢ s
S Cald g 0yl s S ol 4 Coglie Dbl o
Cowlas 5 (22 G5 pudglic 90 4 Mg
9 wrge (Silgn (pyed 4SSy alxily (Sgud
G il o dpedl Caglin 5 idgdd Sl
rob hngh sloadl @i (ol b guos (A) 3900
So il o gl & Cueglie 5 (o 39S 0> (LS 5
2 oials el andl il o el elatwl oy el duds
GV e s 4 Yol o 5g e Gl oS
alos 5l el 3131 cpl 3wl maw 3 HOMA asls
ool 4 Cwglie (aslls Eals 1 sdes (gla,lSg5le
OSan ol ORI 4 Gl o Jl b
dlac o L;:Lo.u:% slie o O] Jlsw‘ 9 GLUT4
ol 3 9,8 okl AMPK gilo Jlé 5 )b 5 Sl

YA

GPirg ey o amd e (LB Sl agl @l
Cge Odgudl 4 Cuoglie (Ll L plojen (talita]
Dgbie Jubnd U5 0 pnl oion e dewe
Ol & ol dlae Sl asdie gy S il
Olpeds 9 3, (Sglie ©IUKIe 5 (o o0 > 1S
allas o) @l (F) ool s pe oy in S
S 3l aalllaod g0 09,5 93 )3 el e Ol
Pine gl nl g Bboo GlBl S5l (2 yeT s
5 o5 Adlas s b ieggy cpl laabl o
28 (pgmen (V) hlSen 5 s 5 (VW) ofySen
poswg 9 (VF) Lo g Lagus claaidl L« Jlie 3
9 Oy o dhae CLALEL sl guen (7)) S0
ilodlil Gaalel LY 5l S s AMP gl s
b goor (V0) ol 0ud (Byme (yed 5l o i
o g 23l LlSen g Lagd (ol Bidd
Solite @0 93 b o3 59y 09> J o il
Gl dizpm b Gl VOomax A< 5 ¥/

o (VF) el it Ssdy pyed 4 ey il

Ay ol ol duds S 5D o > 45— (53 dalllas
Sy pl ey il Clagle nyed atin
o 0 pastie =39 0dd gy €638 (p pe5 el s>
Sogcdaw il g SMac ATP zals clul, p»
st glewdly (wppl ke ol clé e
iyl g S Jleys b e il (labas Mo L5
logor (Bl i (9 c(yeje (pyed Wiin A 4 Gy
2 s jlugcian 3 uipl S8 4 ey LY
il on 8 Canl o leitiy ol nyed 4 Gl
ol Sen g 3,0 dg3g bl abae ATP 4 LM
Ob59 s A Bl il yusipss slacds 5l (S
(V8) 2ol atly (sMae ATP siiple &
win V8 5l wppn b e 5 punsSa wpMed
235 edalie plox S8 3 (5)8 5 (il o yel

I8 4 s ooy Sl pliSe )3 sl ol



JoSo b

S35 ol cpienl @ Bl el 186 g pes )
S pol ddlas (slacydgize Sl S0 (o S 098
Cowd & 5555 s Ylaisl o] 3539 Sygo g &
fLﬁ;@Sgb aS Wi odaliwe )«5t> axlllao 20 29w j‘.AA]LSO
dudy S CBlate sdd g Sl g la e |
boguon a8l cpl @lyy WS G (npe
Coms 9o sl dmd o i &S (V) Cuwl ganlgd
g Cwl Sl Gaejlyy (Lbjye Slaped 4 g S
i3l dde BT Jles) gy pils ddllae y3 Vi
by sy Ol 0B S 2 o
ol 553,50

S 35 o

dude Sy o b Gl Bl gk s (S)gba,
g oinl e oRIB cel ol sl ol
bl g 3l 065 2 gl 4 Cunglie g (lojen
Sl 38 > Sl pl i pp Dedie (b 0
leMbl g basl, > @ opl 2930l cunl Jdiwe
Gl hEl > by g opl BT (aBlie § dgdxe
ol > i Olados ol (598 g G oabab
D9 ploxl S5 (g il gyl Dged w2 b e
103 g ST

Jlo 3 a8 ol )5 8y95 Aabipbl Jobs dlis oyl
Glogh lgieds ¢ VeoYVF-FAVYLY. 4 L VYA¥
S gl adlas ) pwiran cusl Jsl Briwy
sl b bl IRCT YA $YEYYAYN2
o Gl a5 Ko Cus w la S3g0jl den

Db o (6155 ol (A5 7 )b

VAY

cel g o)l s sbdole S5 4 S5 s
5 ek G ) (W) 2900 gl Bpae Jipes
oS Aisls ) 800 Sy 5l an &5 WD e S
4 Cuoglia 5 95 3915 VOomax 007 i b b))
guod Lo (gl (glaadl b o5 Wb 9 dge]
bl wls oldlas Sy 0 dzp (V) cwl
s gles Jlas! LYo dles I (YY) cusl oads (j5)l55
0298 3 (36 ol 5 (Sd Jll U 4 ol
4 Cwglie jasll 5 S5 Gl Bl p wad
YL @b 5 Clld 893 (1392 0UgS (imen 5 (g
I o 0905 sl ey 2 o)l by yes
b8 gie BALICEY Ouign 0 Ole ORIFl Go)b
Coleyd g olgmd] 4 Coglio d9y g0 (UCPD)
@55 POCL-0 293 oo dhs (02 8L (03 (sloged
S g Fwsn 3 5 w3 GRIEL ) cunnl
¥) Lz 29 1) 951008 pudplio g A8 0 2810
Wl l) oge i (pdguil & Cuoglie ;> (g a8 gie (VY
cel PGCL-00 5Sles b ol 5 2S5 48
ool (YY) 2980 Cabd g gl 4 Cuoglie dloxy]
s il ORI L plejen ek ol slaazily
LS cplply il (alS gl 4 Cuoglie jadl
3 am g Sl 90 sa) g5l 5 Jle 5l (S
5 Pges Sl baye (uinl g SRIBl 4 (b))
bcnyes B3 (gl Canglia padld d9m0 ¢y Sen
53,8 3y 1y gl Canglia 5 cponl o bl 5 2B
i b9y &5 3 zusgS Fges 4 Clor )3 pg ey
2 WS pl dg2g sl (> Gy |y Jones glite
ol Smog 0> il Ol (VF) cudly (tmg
Oe oo g G0 b | Jlelse b 39,8 s o
o has sloldl gp Jll 8t uizes
POl gy lacadgine Sl aagi BB (e
PGC-la 3 FNDC5 45 oo b pis s

dor gl oy 50 Aujr g plojse g8 LSS

ab v 3 o Sageil (63,8 sl S (V) 85lesd Joa



her 5 sule plye

o 3 elisl S 505 530

al ghw > o Sageil (69,8 sl Shg (Vo )lads Joi>

b 09 3l 295
YO/FEY/A YY/0£Y/A (Jbs) o
VEENVEF/A \SAIFEV/Y (o s5lw) A5
BYINEY/D AV /FLENY (p,59%5) wis
YAAEVE  YYRVEY)) (@yeie | p55kS) BMI
Y- NEV/Y YSIALYID 3 Mo
YE/AEY] YWARYIS  (p)SekS/ aads /) Le) VO2peak

asllaod jgo (sloog)S )3 b oy ped 4 (Sglio by e Fuwly (V) Bl Jgao

ok; P value

alolBM,

St pSle M el S o oloj 09,5 e
o[\ —\Y/A as/ots/Y 0/0EAY ARAE=7% LS S5
AN -\#l5 AYIOEAIY MINEYY QAR b 0 (mg/dl)
AR o[-¥ -[-¥ AN 09,5 P value
-Iv¥ o[+ AEAY VAt /¥ R=1 sl olgeas]
AN —/-¥ NAVENA NANEN V£ IY b s (nu/ly
Nirs -IYY AR -IfA 09,5 P value
ofex" A Y/IAE- /Y \laE22 O\ /A LS HOMA
o[ ¥ —+/A\ \SE0 A EA Y MAE AN PSRN
o[-Y AN -[-¥ AL 05,5 P value
AL -\o/ VY/SEFY/N WYAEYS/- AEY/EEV/E s yeelS g5
-I¥A bIv Aa/0+/2 Qe /+EYF/A /ALY b 09 kY
/N oy oo ooy 05,5 P value (mg/dl)
-IvY e VFA/ALVA/S WEAEVA/Y  VOV/SESEIY Gk Joyids’
N oo VFY/VEov/s VFAEYSE  OAYAVEYA . ab o) (mg/dl)
-/ -I\Y -[-¥ ofe¥ 09,5 P value
A% a/a VWANEVE/Y WUAEYE/S VWYY sl LDL
-I¥5 Y/ VeV/YEYD/E VAVEAD VTRV ek oy (ME/D)
AL AN AR 05,5 P value
-[oF Y FY/oLoly AATAESAl TNV S HDL
/o) VIV b+ /VEY/A FA/ALY/0 fa/-£¥/f b 03, (Mg/dI)
-1y AN -1+ 05,5 P value
255 (5 S e3ll L 4bylogd il g o (90l
allansyge (slmog,S 53 oy pe5 duly S 4 cp o pl Gl (V) 5)led Jouo
Pvalue Sk iweele S alolsM, s oloj 09,5 e
ol &l i
o[y Vel OFIYEFIY BA/OEF/Y \TZAE=TAY sl gl
ofo¥* £I¥ AY/oEV/Y ADIYESIY YANES/s b oy (ng/ml)
-IYY -1-¥ -1-¥ of) 09,5 P value

VAAY

3550 501 b o> by s 5ol



A il (Y lo)Vo o & 09 JRASA
References:

1. Salari A, Shakiba M, Mahdavi- Overview of Evidence. Journal of

Roshan M, Gholipour M, Cell and Texture. 2011;20: 171-

Naghshbandi M, Rajabi R. The
association  between  various
indices of obesity and severity of
atherosclerosis in adults in the
north of Iran.  Medicine.
2016;95(50):5670-6.

. Pandzi¢ Jak$i¢ V, Grizelj D.

Under the surface of
subcutaneous  adipose  tissue
biology. Acta

dermatovenerologica  Croatica.
2016; 24(4): 250-260.
. Wankhade UD, Shen M, Yadav

H, Thakali KM. Novel Browning

Agents, Mechanisms, and
Therapeutic Potentials of Brown
Adipose Tissue. BioMed
Research International.

2016;(20)16: 2365609-616.

. Franssens BT, Hoogduin H,
Leiner T, Graaf Y, Visseren FL.
Relation between brown adipose
tissue and measures of obesity
and metabolic dysfunction in
patients  with  cardiovascular
disease. Journal of Magnetic
Resonance Imaging. 2017; 1: 4-9.
. Hofmann T, Elbelt U, Stengel A.
Irisin  as a muscle-derived
hormone stimulating
thermogenesis-a critical update.
Peptides. 2014; 54:89-100.

. Bostrém P, Wu J, Jedrychowski
MP, Korde A, Ye L. A PGCla-
dependent myokine that drives
brown-fat-like development of
white fat and thermogenesis.
Nature. 2012; 481(7382): 463-8.
. Gamas L, Matafome P, Seica R.
Irisin and myonectin regulation
in the insulin resistant muscle:
implications to adipose tissue:
muscle crosstalk. J Diabetes Res.
2015; 20(1): 359159-65.

. Saremi A. Sports Exercise and
Diabetes Mellitus Type Il: An

VAY

181.[Persian]

9. Qiu S, Cai X, Sun Z, Schumann

10.

11.

12.

13.

14.

U, Zigel M, Steinacker JM.
Chronic exercise training and
circulating irisin in adults: a
meta-analysis. Sports medicine.
2015;45(11):1577-88.
Miyamoto-Mikami E, Sato K,
Kurihara T, Hasegawa N, Fujie
S, Fujita S, et al. Endurance
training-induced  increase in
circulating  irisin ~ levels is
associated with reduction of
abdominal visceral fat in middle-
aged and older adults. PloS one.
2015;10(3): 120354-60.
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
medicine. 2013;11(1):235.
Ellestad MH, Allen W, Wan MC,
Kemp GL. Maximal treadmill
stress testing for cardiovascular
evaluation.  Circulation. 1969;
39(4):517-22.

Hakimi M, Attarzade Hosseini S.
The changes of irisin serum
levels and lipid profile of
overweight male students after
eight weeks of aerobic training.

Journal of Shahid Sadoughi
University of Medical Sciences.
2016; 23(12): 1189-201.
[Persian]

Tsuchiya Y, Ando D, Goto K,
Kiuchi M, Yamakita M, Koyama
K. High-intensity exercise causes
greater irisin response compared
with low-intensity exercise under
similar energy consumption. The
Tohoku journal of experimental
medicine. 2014;233(2):135-40.



her 5 sule plye

15.

16.

17.

18.

19.

Huh JY, Mougios V, Kabasakalis
A, Fatouros I, Siopi A,
Douroudos 1I, et al. Exercise-
induced irisin  secretion s
independent of age or fitness
level and increased irisin may

directly modulate muscle
metabolism  through AMPK
activation. The Journal of
Clinical Endocrinology &
Metabolism. 2014;99(11):2154-
E61.

Huh JY, Panagiotou G, Mougios

V, Brinkoetter M, Vamvini MT,
Schneider BE, et al. FNDC5 and
irisin in humans: I. Predictors of
circulating  concentrations in
serum and plasma and Il. mMRNA
expression  and  circulating
concentrations in response to
weight loss and  exercise.
Metabolism. 2012;61(12):1725-
38.

Tsuchiya Y, Mizuno S, Morii I,
Goto K. Irisin Response To
Down-hill Running Exercise In
Humans. Medicine and science in
sports and exercise. 2016;48(5
Suppl 1):10209.

Lu Y, Li H, Shen S-W, Shen Z-
H, Xu M, Yang C-J, et al.
Swimming exercise increases
serum irisin level and reduces
body fat mass in high-fat-diet fed
Wistar rats. Lipids in health and
disease. 2016;15(1):93.

Sanz C, Gautier J-F, Hanaire H.
Physical  exercise for the
prevention and treatment of type

YA

20.

21.

22.

23.

24,

o 3 olizsl S 505 553G

2 diabetes. Diabetes &
metabolism. 2010;36(5):346-51.

Philippe M, Krismann PJ, Mersa
L, Eder E, Gatterer H, Melmer A,
et al. Acute effects of concentric
and eccentric exercise on glucose
metabolism and interleukin-6
concentration in healthy males.
Biology of sport. 2016;33(2):153.
Philippe M, Junker G, Gatterer
H, Melmer A. Acute effects of
concentric and eccentric exercise
matched for energy expenditure
on glucose metabolism in healthy
females: a randomized crossover
trial. Springerplus. 2016;
5(1):1455.

Kurdiova T, Balaz M, Vician M,
Maderova D, Vicek M, Valkovic
L, et al. Effects of obesity,
diabetes and exercise on Fndc5
gene expression and irisin release
in human skeletal muscle and
adipose tissue: in vivo and in
vitro studies. The Journal of
physiology. 2014;592(5):1091-
107.

Patti ME, Butte AJ, Crunkhorn S,
Cusi K, Berria R, Kashyap S, et
al. Coordinated reduction of
genes of oxidative metabolism in
humans with insulin resistance
and diabetes: Potential role of
PGCL1 and NRF1. Proceedings of
the  National Academy of
Sciences. 2003;100(14):8466-71.
Timmons JA, Baar K, Davidsen
PK, Atherton PJ. Is irisin a
human exercise gene? Nature.
2012;488(7413):9-10.



Original Article

Acute effect of endurance exercise on plasma Irisin and insulin resistance in
obese / over weight women

Abedi B*, Akhlaghi R*, Saremi A**

1. Department of Sport Sciences, Faculty of Humanities Sciences, Mahallat Branch Islamic Azad University,
Mahallat, Iran.

2. Student Master degree ,Faculty of Humanities Sciences, Mahallat Branch Islamic Azad University, Mahallat, Iran.

3. Department of Exercise Physiology, Faculty of Sport Sciences, Arak University, Arak, Iran.

Received: 11 March, 2017 :Accepted: 25 June, 2017

Abstract

Introduction: Irisin is a myokine that has been proposed to exert anti-obesity benefits. The
purpose of this study was to evaluate the effects of acute aerobic exercise on plasma lIrisin
level, insulin resistance and lipid profile in obese and normal weight women.

Methods: In this semi-experimental study with pretest—posttest design, 12 obese women
(BMI: 32.4 kg.m* age: 27.5 yr) and 12 normal weight women (BMI: 20.9 kg.m? age: 25.4 yr)
participated. After measuring the maximal uptake oxygen of participants, they did acute
endurance exercises using treadmill. After at least 8-hour-fasting, blood samples including
before, immediately and one hour after activity samples were collected to measure the levels
of irisin, glucose, insulin and lipid profile. Data analyzed using repeated measures ANOVA.
Results: At baseline, irisin (p=0.01) and HDL (p=0.05) level was greater in normal-
weight than obese women. Plasma irisin increased above baseline immediately after exercise
(p=0.03) with no differences between obese and normal weight women (p=0.23). Blood
glucose (p=0.01) and insulin resistance (p=0.04) decreased immediately after exercise, while
insulin resistance improvement was greater in obese than in normal-weight women (p=0.02).
Conclusions: A single bout of endurance exercise induces improvements in circulating irisin
concentrations and insulin resistance in obese and normal weight women.
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