253 poke 5 (S Ly Slalllae
Online ISSN: YYV7- #AF¥

Brint ISSN: YAYALS +YX VWA5 s o) o lad oY 090

www.irijournals.com O -00 Slxaw

J""Q'c CS'&)'? N Cud pad o‘l}:’.)‘.’,‘ G:ﬁhl.éﬁ ‘5}'9‘“ ‘.‘z' 200 O{.)‘D‘; OB S )*.s.l:’.
039 4Ll slylo (U 5o (Bgye (ol (o) ybs

r)-e-’.d) iz, Y..;W-’ o] luae ‘%‘GM@T OB 5o

(Usimme 00iam35) 02l 31l )l pozr dagdh olStils ¢ S 5 0aStils )l i 15
- P . - .- o s - . a4 < - ¥
L)l)"l ‘)l}Q‘ ul,@} S oKl (PN Y cuSiisls ()29 L5)9J5“)"3 05; bl

P e . - - . e A

SS90 o syl Jelse 5 ca rpenl SRy (S3l9n CStie 1 peT atin i 5B oy polo aalllas I aa
Sgs 3948l glls by e

£ SshS ¥V BMI (o Silo 5 Jlo 081 EVIA s 0:5h0) 03588l Ll 05 Vo ey dogs asllae ol 4o
5 S (5 10) sl 5 G5 V) S 09,5 50 4y ol pob ¢y 5 in,S 5,8 Allgls b & (epn e
Obype TA B0 Gald b (aud> 2 0 as B0 PO L Fr ciin o anl> F) alde 1l Oow 4 (g3lep o (i daliy
P s s 0y90 £85I (Boye (ol gliykas sloyeS g i nl o gl el)o 1zl 4y 0 8
el (9051 5l 5 e yeaiin (29,5 (19,0 IS (s Sz anly (I 5ol gl 5wl S o3l a3 090 L
w005 ool Buiows slaog S BT (o) S il )lgsS

9 ol oo chale aSl o by las |y VLDL LDL TG TC slocdl S e HualS (guass glbaidl
(P <0.05) sls olas 1y gylo sme il ]S 09,5 b anlie ;0 o yed 05,5 HDL

B sl 6oy g o rinl polie n lliMe BB ST Wlgi oo (sl e Dl yed deyo0 &
Al anils y59a8lal glils Uy o Bgye

coss8lal ( Bose B ol ks Jalgs wsilsn i oS e nl 1gaalS s 639

Yo



9339 pole 5 (Soian i Slalllae

FO -00 Slxio AYAF s o) o,lad oY o0

doddio

WS (oo i 1) Sl (ool Dj90 42 45 39500 Hled 4 050 g Ce (58 (S poiS OIS 51 (S0 (598l g (Sl
@ Pl slaglb 5l (pan (o> Ladn F g8 Subd ( Bge (B o lon alex 5l s lons 5l (6l slodins;
dloz 5ol Gl 4 o) anmgs Sl 53 slajstS s oy & plez wialle Somaz (V0P S0 5) 39,000 e
G ol atle Bgye = (B OIS Lag)T ol 0 5 (Bgsem ol slagslon satalle g0 SIS
oelS (S5 S landl 2el &5 ) oz po baaed (b i @oa 9 (Bose (B slags Lo Sdlage Sl Glojl
b olo,5iS 50 ol 5l ot dioye o5 wits oz 50 s S e (ol ale 20,5 o B 0500 alae 4y (5 b >
Gl o ot ol b ol S e (Yoo ¥l wiml o Gl U5 5o o 5l e 5 dawgie 5 oS o
S (3528Ll sls sl s B slais el 5L jeesS e 4z 5 A4S (6eb 4 S e T il o o
ol ran 55 oo BIL (Lol 651 iz ez alse Bk Al Gie 5 Bla (VY ) ailioe
Sl (Sg) iyl Jelse 5 (Sl Cllad alS o yzr (ioluST (alS ((Se55 ane) cily pad e mla (0392
S o1y 3 Sloged oz Sl g drher gz S8 gl e £55 99 4 o7 3L (Ve Y ) 005 e
sz Sl S0 e Sl WS 65 003S il et 4l g apladl jo ppr 8L svee 5w 5 bl
(VoY ELd) oyls 2 ol olyg 5 SmeS Sl laling 3 o35 4 alile,S o a5 Canl olais] ae sloge3

Ol 0 e S i 5l (So el i85 plonl wlo (AE G (39 50 &S ey SS bl 9590 50 SllE Glacd iy
S9dse g5 orinl U d (Sl alae 5l (Sgeyep inped 150 a5 wles S S e ool (T 5ey58 A
Peroxisome proliferator-activated receptor-) PGCl-o Lug pSsle onl (V25 JoLKen 5 YL5)
PPAR-Y gy, ;9551 oausS b Jele 5 PGCL-0 095 o s 25 (gamma coactivator (PGC)-lalpha
Sl padglio o 1) 895 Soselan Ol 6 lew a5 el Peroxisome proliferator-activated receptor))
2 S hle g ols i LS adgs )3 lostd (7 995 o0 Slogd (27 4 b (27 oS G 9 S (oo Jlee!
Senrs peelplie (5550 2153 20331 5 395 (39 8 s Wlgiioe el bl (V) il oo Bl
L oS 50 Sdglie SYNST 40 duny oo Ll 4 g Cenl s Sl Sl slacs low sly crnl oo Lialidl 1,
sk 51 oboms 3 1) slonnST pudilie 5 (600 g Figm 1y sl ansls (glalavly (2& ol oo S9m A3)9
2 PGCL-0) py5nSsn Sl Bsb 51 1) crinnl Gl S g5ke (859 codlad (V1Y Moy ) WS o S8
S 4 e ol g0 a5 euds alae o (FNDCD) (S yd alie (nmign Gl of Jlio 4 5 (SIS alae
Y5 95850 o]

Sgle pgyins ggud g ablin lp 4S5 canlio J>oly Sau cdled o ioli8l a5 Wleols las ool Slalas
Bl 5 el S 03 £33 Ll 3l 39 SLaialis] ol Gy Sullad cocanl L alad ) 53 4z STV Y g500) e
Sl 225 sleodls ulpl (Ve o F L) e (505, 59 e lomz bl drgi gz S Sollad o3V e

! Greenberg
2 Hackam

% Nissen

4 Blaak

% Gesta

® Gibala et al.
" Seale

8 Bostrom

° Roca

1 Moreno
11 Blair

\s



9339 pole 5 (Soian i Slalllae

FO -00 Slxio AYAF s o) o,lad oY o0

B9, B sl laysS 5 oz woyd G eag (aSLE (LI Cel (Sa apl e po (el 4 aas o
5 S Slalllas 5y catied slite upnl » wbhys Sallid 51 0j50 5o Slalllas (Y+10 < Joaw) casly bl o
APPSO RENSC S N A BV TR SO | S SN ONG) IS R VOW [ 3 R S N
O ole a5 s S (5155 b e g b Bl o8l 6o, slasdlas o (YY) o) 4 Moreno leazsl (Y- ¥
Ol @l eizeen Sl (el (s S (izmen 5 3lr S8 0 alisl g oSS igalz n ez SLFNDCS
4 Cuoglie 5 Grnl gobe g 30 9975 LUl alz 5 oz SSLUCPL oLy s FNDCS (5 by gne a5 01
2l s FNDC5 (5 o gealy (V- V) oy l5an 5 VIS, (V2 VY 15,500,000 0529 (siie  Kamad (3l o3l (ylgu
re® e Saglie g (ol (p el S5 g (elil (silse el S Sl 3 NS ey e 0 ) (so
55 Lo L ENDCS 5 ] oo bl 5 50,55 saslice apm sl s PGCL-g ENDC5 s (s isline
Jelse g cmpnl om bLs)l cwyp @ adllae ;o (YY) oL Ken g L ais osps  Sglie YS! § (459 adlal
4 Cuglie 5 (Splie SloygSl (w005 (a3li 5 unnl om & b Gl @S wSlyy Fgse (B ik
M8559 5 Oloye 5 5555 oy 59, a5 laddllae ;5 (V410) (L)Sen 5 wllo o)l d92rg (e (Kion (el
M8559 09,5 59 N peelS 65 5 0395 AL (il e gl (g LU aST W) aze U (pl 4y 2ol pladll
ars b (VN0 o) 952 80555 e 09,5 5l it 80555 05,5 )0 B2 (eignsedd 9 el ook 5 3,1 S92
@l 9 o)l 0929 (o8 DlMb (i E o b LU g (i pl o o (G Sodlad 150 0))0 a5 plonil Slalllas &
S glsre a4 s Faes g mpp! e Bl jee ol plail Gl of e ol asline Sldlas 5l oasl cuvs 4
Tobe » B B (sliylas alse 5 (o ployo ln Wl (g plsie 4 (3555 Sl rizer 5 (Slabie DS
Tob 2 Silgn 5 D Vb Sl yed oy 4 S Dliyei oSl 5 AT W s (e jin corw (]
opdle By ol (oli ks gla, Sl 0guas 5 (39 2l L o] B3l g i ()2 S8l (0 slosed 5 im0 9e
iy Grizpen 5 oBl silsp nyed aliy ST CSLS )0 e o8 Wi oo ainl D300 S Tgjle yiinr Sy
b yol> i g, ol 5l ailyl (Bgpe (B iyl elge d5me 5 03s Rl Sz o 1) a5 5 loye oyl
sl 0bs 52 Bge ol slies else 5 il gore SBE 2 (s3lsn ciiie el atin £l o)l Sae
O3 md Ero 5 o il ol (3l Dl ped 0)90 S LT AT 058 (st b canl i S plnl () 5a8L0]

e Lol 650 oj9alal (sl

gy 9 dlgo
A Oplal hls b 51 T Jels o gogasl gy oseslim = O3l Tk b (0 des g9 5l S0l g
P SRS N Ghyy 4 45 W3 @pe e p pSekS TVl iy (G 0098 a3l g Jlo £0 B0 (S atslo b slsal
Oaa opl g0 E8 b e |y 0g ;ouT (g L 0 6 e abculs) 68 LSS L g LS Sls g aildlsgls
5 Slowr ol 5 55lS i Boe D lacs )l Ml e Sl og Sile el & 35y Ll wisg 00,8 el
pll Sllgy g Jlo £o-00 gow asals addS Jlo V b o85,9 phate codled idlas (Slilbs B pas pas (g
el aeliyy axz8 S 1B G5 Vo) S 5 R V) (028 0g)S 90 50 (olai jsb 4y Lo oges] (e )5 Colled
o yod aaliy (YY) 0l plowl 4280 PO U Fe ad> ;2 5 alin (o aud> T (g pl) (9590 Silsp (e ain £ Jolis

! Basil

2 Timmons

* Kurdiova
4 Pekkala

v



9339 pole 5 (Soian i Slalllae

FO -00 Slxio AYAF s o) o,lad oY o0

Jold aiBo Ve Dae 4 (535 )5 Al e 39 (9,5 3w g ol Sl Al e (05 )5 S 4w ol and> e o
L ol ain )0 a5 09 Siagpl 390 S > a3 FO LV Joldh Bl s (Lol alopo 05 p 5 (90 5 (o525 OIS >
oy B ) (ol Sl el ol 03938l (g ped ud N0 abe ja pid wis Ll B g 0p3s CbB LS T00-0-
5 iSOl > aids Ve Jold 35 0,5 Sy dloye () o)lad J3az) o2 <o VY Jald oz 2 a5 a4l
Lonred oo B 0lpd g ol ool (VYo — () (398 Jgoy® 5l 0 a8 ClB (byd (rend 6l w090 podle slasin
J992) WSl (o855 Collad igFae Sae tnl )3 G S5 09,5l reeni 9 5SS 959515 Gl el eslil

0 olads

SHlep (hol (i adl p Dae g Lol =Y ojlels Jgo
ot ) Pk Py~ £9° Js! )
£ ¥ ¥o Y. YO v. (4535) S
YO -A- Yo -Yb O -Y- Fe—F0 NN O =00 LB b s) ool

(OJ—:’.'S

S o8l Sauian 3 eaSiiils olfiale;] 1o o Vo B A Slelw 10 (el 5l w9 Gl 50 o059 layge;! (soled
2z 2oy 5 o ooy (a3ld) G S g (W85 059) (Sayensytl slepasly L8 Syse lsal ez
olagslgn olSiws b lagogejl o)z wops (285 B omis 9590 oBaslejl jo andr sl £y8 5l RS (o)
Srae O3Sl M rizen b ySoilal (@i oS pslr <SS YT Ll Jao) (BIA) S Sl
05 e85 gl S5 g yedS adgl s (el sl (S esil D581 5051 L o bagesT (VO2max)
ot 9 Sl yed 555 5l Gy dadosesl ey siianl s S0 Gesnse) & sl o J82 0 (e {JB
o 258 5n ool Fyalews 5l s il e 8 e B 5)5] gez 9P digel il el VY sgam ulaS |
95550 )3 9 Sllaz 95 ey ABS  5e0 Tee e Lg aldo Ve e 4 Gaudy il Sl ey b 485 o A B A Slels
CaS) 1RV gy 5l eoliil b gy cn i pl zoliw ad (6,15 az )0 Ve ite sles )3 5 a4y, ogase slocgs
S0l S 3l oolitd b loaia pomd 5 Wooyz 605 o)l b (g pSejlail (ol ~CUSADIO (3] (ol
(e S o9y 9 2l oo 5o e e ¥ Comles b QLIS )92 (S90S 58 cale) JBs n 059500
Sl 655 (Sl 3T o9y 2l (o 00 25 e ¥ Sl b Glnl )5S gesl o)k <8550 e L) g S
e se) oS 5 (G sy 5y o0 50 p S e V3l S Cales L (lnl 5588 gesl oyl 2550 el
s plonil (S o8 gy 5 i) (oud 50 o8 s ) Sl b lnl 5588 (503T Gyl <558 e L) Bz oS
3zl YA 51 ey (55lsm (el alie il CBliie  gliardisn slo i 5 (G S 5 4 bgrye slag Sl S
Ls o )0 B A Clela ;s s slo w3l 03T sl 1 JLaio 51 55k (sl ol )5
25 3 5ilop 5,90 VY asSPSS S8le 5 SaS 4y cimghy slaosls a5 .50 5lul lom sl el VY Sdl>
51 ooliiwl b aools #5365 (109 camelo 0 ool hiogs jlal 51 SauSTy g 655 0 (il S slagaslo ools olis ey
el 5 o (5 9e3] 3l daog)S 35 (e g (e Sl Oliabl Sl ey 2855 518 sy )90 5Shis 95mls 505
5 orizmen b oolitul (29,8 (e Sl 5 oe3lm a4 3elobe S (2950950 Dl (o) ly il )lssS
0.05 sy s5lel slogygasl s loline grhans s ool b yuiio er bLiy| ooy S gy (Shmrad (365
Ay 5P

A



9339 pole 5 (Soian i Slalllae

FO -00 Slxiv AYAF s ) o)l oY 0,90

> azsl
ol 00 0051 b 3905T (3o S 5 5 (Seilsesed «Suens il slbatly 4 bgype slaaidly Y oojled Jsux ;0
0.04 £=2.38 ) o oo ales £1=12.38).P=0.000) ;5 slo als oSl a5 conl 1 51 Sl Jgo opl @l
eS| jiSTas g Jlobiae zalS o5 03,5 0 gejlme U i 51 (P =0.002 £ =4.18 ) o oy> woy (P =
(Y o)les Jgoz) ol a8l (g, lobire 2ol381 (P=0.003 1=4.04 ) 5 s

V) S5 G V) el 09,8 sl sogal (Sudslsied 5 (S S o Saress sl sloasli -V oled Jyur

(&
*os03lom * ose3lie 05,5 Lo
(M+SD) (M+SD)
oa/sEY/A 0o/sEY/A e () e
OFFEY/A OFFEYIA Jys
VOA/- VI VOA/- VI e (o) 0
VOAIVES/7 VOAV LS8 Jyus
YY/fYY Veats e (,5555) 38
Vo/s ¥y VoY EY/A s
YA/FEYY AR A e O 0oy ayles
kg/m?)
Yoy LYy YooYy Jys
folo1vie ARSI e (1) o oy Sy
\RAnt foYTYY s
YA/ veIvEY/f e Sy ST iSTas
(ml/kg/min)
YEIY LY veIvEY)Y Jys

Wload nla e Bzl £ . Sile & g0 4y Slael *

O5lom B Gy 5l enl oo cbale oS3l (slse e (el atin £ aS s LS Gaiod @l (izen

Onzeed 2 (il p ] e cdale atiiley (63len Cdtie (g ped &S dae ol 4 el alBls (510 pxe gl

Y o)les Jgoz) (P=0.001 £=22.76) col o0ls (yLis (il (g0 clale 1o (5 0bime iul38l 55 295 o ol
JreS 09,5 5 (2075 09,5 15 iy 3l 9 S8 Beiod o jiite =T 0)lels oo

o 29509 Toseilom Fosesl G 09,5 e
295 (MEsSD)  (M1SD)
P F P t
Fefeed YYNS #elee)  —0PF AYYENYA VSRR s g
ng/dl)

¥



9339 pole 5 (Soian i Slalllae

FO -00 Slxio AYAF s o) o,lad oY o0

AR VIAY VOVIVEYYIA \SY[oxYYs S
Teofee YV/20 #Heloo OINY VA-IVEAE  VADIAEAIY 2 TC
mg/dl)
AN “VIVY VAAMYEQ/A VASFEAY Js
Tofee fe/-A #Heloo \YIVY VEENEEID AV /VEE) e TG
mg/dl)
-\ Viai VVeISEDA \FAYED/S Js
Tofee YY/04 #Heloo /a8 /Y EAA V- O/AEA e LDL
mg/dl)
-NY -\/84 VYS/YEAY VYNV EAP Js
Tole) 7t #el-v0 I8V FEIALE)\ FE/YEO/Y =S HDL
(mg/dl)
-Ive -/20 \AVAZA I & AE A 704 Js
Tefee YAY #Heloo o/Ys YVOEVO  YY/EENO e VLDL
(mg/dl)
SAYs V. \EZREAIL YOIVEY Y Jyas

andllas 8,90 09,5 98 o (P <0.09) Slobine cglas Ty yoi atin i 5l o g L8 oo (P <0.05) Jlobine oglas #
Cod SVLDL (82 5 es nsnd=HDL 18z o5 (etg sl =LDL 10y 50l 6 5=TG 16l J5ds =TC
I8 5 e s & JsrndS

Bl S8z esnme) 4 JorelS o (JBa0S Gefisnged eSS JordS slo a3l s )b
Joaz) wsls (Las 1 (s ol [l Bl S8 uSg pond 5 jlobine (2alS (s bl Ll 5l (s5len (o859 o o5 dtin i

A oo

S8 S 5 g ledan Glagazly Sl b injpl Ol G bLS)I-F ojleds Jga

vVLDL HDL LDL TG TC BF  BMI 039

N JEY S OY VY —efSA —fY e[S SR s

O Ol
tele teled el tefeeN tefeeN Fefeet tele0d teloe) o lolins

(P <0.05) lslise LL3 It

BB il Jalse (B g oo nnnl Tolie 2 65lsn e pes At b 3l gy ol aslllae | Ban
Gl 0jealal slils (B )3 (silge (pped wthe (D Gl e Ghagl (nl ) e il s by s (B
Slsen (Vo)) LKen o L aslllae aily b Jol> zmls ol sdnlice oy (o 2oy (s 0355 (asli 1o 5, lobine
, yols addllas 10 S0 oS 5 slb it ghaw 35egs 350 gvad (YY) O 0n 5 | gm0y anlllae aseii b 5 cadls

!Lira
2 Pederson



9339 pole 5 (Soian i Slalllae

FO -00 Slxio AYAF s o) o,lad oY o0

s 6551 Byan b laasls ool glaw (alS o bl 5l ol (olats] g5lg Sl el ez S35l (50 4 Oy oo

il oo logdll ST slls abaly ol ;5 (s5len (i 4 bg e Sl e W el ol o
4 S (ol 03,5 )0 095 pae Sz 2 g il gl Jloliae Gl (S ol ey (Lol glaatily
o9 Sl b g 53,8 515 lea Sluped 5l 1) 09 Sz e 6ol Slalllae Sy ]S 09,5
2k 065 o) RBon 2 G5lee (n s aan VY b on @ sladlle )3 OYAY) L)es 5 (cow ooz pol>
JoradS S 5 S80S (9 pomd o ynnalS 6 5 e undS ol Sl o3 5l (g 45 0l (LAS gl aiB o ¥ g9
AEOYAD) e 5 cizse delo izen (VY (gorm) damme) b (g line 2ol 2 g 50
Olie 50 )lolime WS ols (las gl aisls S8 (s 090 1) JUd et Bla (1) o] Eped 2 1) Silee clad
S 555 05,5 p0 a5 J jo <l S5z Ggail i 5 0seslom S80S 0esnse) 5 SrmeelS S5 s yiedS
cobin galm (VVF) olKan 5 Sl cuypr 50 il oo guod ol Giod mls L a5 ais odnlie 5 lolins
o 3l g Leodly (i sl a8 ol ()l laandly vy el Jlad loz o381 3o 0yl Galidl s sly o o]
(VoY) e 5 poytng (6,500 addllas ;023,58 o (s ptien (RIB) S Tao (o yed )b 5o Gal8l cpl a8 b a4l
5 @il anie SRl 4 e rizmen 5 S8l (R e hge 10 Sgnl uyed alie Yl ae cnjpl &5 wsls olas
"o Lo S lanlllan ,o il ke el Sl nly oy 398 0 e A (g 8IS g S Jan Sgmte
] s ity Cellad dudr Sy plowl ) 4o Yol Ly 980 o 3Lk gl el 00y0,8 ool (Vo1 E) ) Kam
2 Saglin o ped ol 3B s 50 (VYA GhiSen 5 gty 28l (2al33) (s loline ysbo @ JUad T 550 VY o
Wy 4z ol 4 5 @lee Glogbse oz <8l UCPL 5 (Mlae FNDCS (logs le 5 oinl oeisn ol
"0 s Ol Olies orizren S8l (5 ol Gl (laglie (i ped dder S 5l ey LoDy el e e &S
(YY) o2 5 pgws sloadl gaame 0 .28l (g lobme Linlpdl Ol ped 51w 55 UCP1 g FNDCS (sla
Wb oo iol38l Sl alae ;0 PGC-1al oy o3 1 )0 a5 amo o (yLid (YY) ()82 g 52 (Y F) (], Ke 5 Dl
@S s pole G @l Ssdos cninl S5 4 e oS ead alas s FNDCS olad cnsign (il czse s
Colled a gely 50 il Sy S & ggezme ;3 e geed (aiapl ity (ped SISO Sen 5 ey sy
21 6ilsm s A0 crpnl Gl Yo wb Vlaiol .l 5T sl (2o 3l9n e 5 Wbin I o859
Yl ws,85 PGC-1a g5l Jled comgo aislys o a5 alge oplplis 0,5 goins PGC-10l soisS Jad slo JUSw
S gl (VN GlSo 5 T rat o8 s 45 gy 5o indh (oo (2 <l oipnd yonid Sl L] ey
Y g ol ol (nped 5l ey aloldl (il Jlaie a5 05 nl Sl beaidl, il plxil i nl 2 (ege g ol o yel
b G JLd s ploye by (5508 5 (Selitul (nyed atie VYl ey Grizres (8L 281 (e ) e el
(e 85 Wl 00)S SIS b haghy Sl (B el geaals jolo Good il LS c8 L el ey (il ook
Oalple (VN E ual) asl adls 36 G pl GelS b Gl e 55 2 Wl o0 b (Soses] Sz 5wl
S5 55 Sali ol o0 s G 3wl Lol 4385 5 G o Gogej] Stz Wlgise (352 geanls BV aloz ]
Len 5 metygi dallae ;5 Condls Slssanls e 1) bayT (y0sr diasgas b rgline Cong iy yad Sooko 5 Sk epa o
oaislid Lald b gjlan Dloyei 5l ol asllas (o aSi g0 10 04 oad oolawl (5,08 ¢ celiiwl oS 5 Sl el )

eiZre 33 )5 on u-’)‘)j Ol Gl coge (s ped ol Gl Gliass S alo b Gillae 15 ccan] oals oolaiul

! Stella
2Huh
3 Norhim

o)



9339 pole 5 (Soian i Slalllae

FO -00 Slxio AYAF s o) o,lad oY o0

OS5 039 Tl B ouge 5l pil (052 e agh )3 (Bla ) S slaygS s Koo b (Sesy Jelse J 1S
il S5 s Jelse ol Sl

C I8z oeBsnse ¢ JB2eS esnse) WS (Jo el (il Tobe e olobine LSl il o
G0 sk 4 e (Fgpe ol slih slayeSh o unnl 1B ad S8l S8z e 4 JoyelS Cond
3TN GLas 5 S h o] guasds (T VF) 50 5 Sl 5aioss ol byl Bakods doess ansl ok 4l
3L g el on 5 Ol L @l sl (Bge (B sl ks Jelse g niunl Gm Bl gy 4 (sl aalllas
addllae )3 55 (V10) e g o w30 092y (st (Stmed Gl gl 4 Cnglie 5 (SIlin sl )95 (o 0353
i) m §ololime it Ll oS Wagwy 4l 4 il pladl 8555 8 Glose g K555 Gl 5y 4
8555 0955 30 Sz 5 oeSanseed 9 il ook 5 0,00 v9zy K555 09,5 )0 W pedS 6 5 s 035 a3l
O 5 92 yol> Badon @l L gued Grizred ol guon (5l agh @bl b oS 09 K055 8 09)5 5l i
oline Gl s (318 I8 n oeSgnsed 5 rnpl ol om | )bliae 5 ghie (Sieen (Y0NY)
09,5 30 S8z » (eBgnged 4 JgyulS S 5 JBa0S eignsed b S5 loline alS 5 JBa 0 (g 05
Olsie & Grizen 5 9Bl G w0 )5Sl S lsie & il S ane Sl Wlsioe il SR Lol e 0 ye8
FNDC5 5 PGC-1al pl » ode (YN0 o) 0,05 )13 a>g 0y50 Bgye old slas low sasSedaslze
358 lls (ol ohless 51 i YU s5lse 0 Shos Il (Bgye (8 llot p0 w5k (oo rianl Lo i &5 (Dlae
OSas Ol el dan (Bgse 8 lile 08kes 5 28yl b e sl 4 FNDCS (5 (ls o2 0y slse
B ik Jelse (ralidl 5 (Bose 8 llon s5lse 0,es (1alS bl ysb 4 FNDCS (5 ol 2als” e
@ 09SL Jslee g e bL5 )| gud 990 Sladllas 4 4z g5 b 3539 cnl L (Y)Y oS0y wtl axsls olyon 4y 1, Sg e
s a5 ams e Lt ol 4 ails Glon) 5 el Ay 50 dszge Dlallle )y 5 jsb 4 Ceol oa i LS
ol sl oais g (g5 4 il (855 slacilad 13T a5 nl0%g 4 )l 352 Gl (3 5yl Sla L
9 0 (el diej cnl o iy Dliiod ploxil g3

S S Ao

"5 oS5 e ppenalS (S 5 JiaelS LS g0 g oo Vel (5l5 (a5 athe 0l o gl 4 4z L
sl b5 5o S8 oeSansmd 5 crinl o Bl Iy JBa s Gelonsnd & JsiedS Cond ¢ S8
4 bl 29900 S Erod St 5 S 0058 (AL (jg RalS sl g uinl gk GIBIL g 00k ()j5a8lal
Al ke By (o8 slas e 4 MLl 5 (Sl 5l 6 2 Kay 50 Wi oo (nyeT £ (nl 4T ey 0 S

Gi‘é).\ﬁ 9 ’LMJ:‘ 3y
sl Soge;l oled 5l aliwy s ol Slenl ol ax aupd olSiils jo Ggan ol wlids IS sl Ll 5l 48,5y allie oyl
Ded oo (519,08 dilogos wilaiily 6, Sen Lol uagh sl jo a5 g0l 8l sled g iegh cpl jo yol>

! Lecker

oy



11.

12.

13.

14.

15.

16.

17.

9339 pole 5 (Soian i Slalllae

FO -00 Slxio AYAF s o) o,lad oY o0

&b S 3
Association AD. Standards of medical care in diabetes—2013. Diabetes care.
2013;36..
Aydin S, Aydin S, Kuloglu T, Yilmaz M, Kalayci M, Sahin I, et al. Alterations of
irisin concentrations in saliva and serum of obese and normal-weight subjects, before
and after 45min of a Turkish bath or running. Peptides. 2013; 50: 8-13.
Aydin S, Cardiac, skeletal muscle and serum irisin responses to with or withoutwater
exercise in young and old male rats: Cardiac muscle producesmore irisin than skeletal
muscle, Peptides 52 (2014) 68— 73.
Basil O. Saleh, Maysaa J. Majeed,Ghassan M. Oreaby, Irisin Peptide is Myokine,
Anti-Obesity and Anti-Lipidemic Factor, AJRC, 2015.
Blaak. EE, Van. B. Impaired oxidation of plasma - derived fatty acid in type 2 diabetic
during moderate - intensity exercise. Diabetes 49, 2102-2107.
Blair S N, LaMonte M J, Nichaman M Z. The evolution of physical activity
recommendations: How much is enough? . Am J Clin Nutr. 2004; 79(5): 913-20.
Bostrom P, Wu J, Jedrychowski M P, Korde A, Ye L, Lo J C, et al. A PGC1-[agr]-
dependent myokine that drives brown-fat-like development of white fat and
thermogenesis. Nature.2012; 481(7382): 463-8.
Brenmoehl J, Albrecht E, Komolka K, Schering L, Langhammer M, Hoeflich A, et al.
Irisin is elevated in skeletal muscle and serum of mice immediately after acute
exercise. IntJ Biol Sci 2014;10(3):338.
Enerback S. Human brown adipose tissue. Cell Metab. 2010; 11(4): 248-52.

. Gesta S, Tseng YH, Kahn CR. Develop mental origin of fat: tracking obesity to its

source. Cell 2007; 131: 242- 56.

Gibala M J, Little J P, Van Essen M, Wilkin G P, Burgomaster K A, Safdar A, et al.

Short-term sprint interval versus traditional endurance training: Similar initial
adaptations in human skeletal muscle and exercise performance. J Physiol. 2006;

575(3): 901-11.

Greenberg AS, Obin MS. Obesity and the role of adipose tissue in inflammation and
metabolism. Am J Clin Nutr 2006;83(2):461.

Gustafson, B, Adipose tissue, inflammation and atherosclerosis. J Atheroscler
Thromb, 2010. 17 (4): p. 332-341.

Hackam DG, Anand SS. Emerging risk factors for atherosclerotic vascular disease: a
critical review of the evidence. JAMA 2003; 290(7):932-40.

Huh JY, Panagiotou G, Mougios V, Brinkoetter M, Vamvini MT, Schneider BE, et al.
FNDCS5 and irisin in humans: I. Predictors of circulating concentrations in serum and
plasma and 1. mMRNA expression and circulating concentrations in response to weight
loss and exercise. Metab. 2012;61(12):1725-38.

Kurdiova T, Balaz M, Vician M, Maderova D, Vlicek 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. J Physiol.
2014:;592(5):1091-107.

Kyung Hee Park, Lesya Zaichenko, Mary Brinkoetter, Bindiya Thakkar, Circulating
Irisin in Relation to Insulin Resistance and the Metabolic Syndrome, J Clin Endocrinol
Metab, 2013, 98(12):4899-4907

oY



18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

9339 pole 5 (Soian i Slalllae

FO -00 Slxio AYAF s o) o,lad oY o0

Lecker SH, Zavin A, Cao P, Arena R, Allsup K, Daniels KM, Joseph J, et al.
Expression of the irisin precursor fndc5 in skeletal muscle correlates with aerobic
exercise performance in patients with heart failure. Circ Heart Fail 2012; 5: 812-

Lira, V.A, et al, PGC1-a regulation by exercise training and its influences on muscle
function and insulin sensitivity. Am J Physiol-Endocrinol & Metab, 2010. 299(2).
Mohamad rahimi Gh, Attarzadeh Hosseini R. The effect of aerobic training and diet
on lipid profile and liver enzymes in obese women with type Il diabetes, Sci-Res J
Shahed Uni, 2014. (in Persian)

Moreno-Navarrete J M, Ortega F, Serrano M, Guerra E, Pardo G, Tinahones F, et al.
Irisin is expressed and produced by human muscle and adipose tissue in association
with obesity and insulin resistance. Clin Endocrinol & Metab. 2013; 98(4): 769-78.
Nissen, SE, Schoenhagen P. An Examination of Novel Risk Factors. Lipid
Management 2002; 6(4):56-62.

Norheim F, Langleite TM, Hjorth M, Holen T, Kielland A, Stadheim HK, et al. The
effects of acute and chronic exercise on PGC-1aq, irisin and browning of subcutaneous
adipose tissue in humans. FEBS Journal. 2014;281(3):739-49.

Pederson, B.K, A muscular twist on the fate of fat. N Engl J Med, 2012. 366(16).
Pekkala S, Wiklund P K, Hulmi J J, Ahtiainen J P, Horttanainen M, Pollanen E, et al.
Are skeletal muscle FNDC5 gene expression and irisin release regulated by exercise
and related to health? J Physiol. 2013; 591(21): 5393-400.

Reisi J, Rajabi H, Ghaedi K. Effect of Acute Resistance Training on Plasma Irisin
Protein Level and Expression of Muscle FNDC5 and Adipose Tissue UCP1 Genes in
Male Rats, 1.M.U.S,2013; 31. [Farsi]

Roca-Rivada A, Castelao C, Senin LL, Landrove MO, Baltar J, Belen Crujeiras A, et
al. FNDC5/irisin is not only a myokine but also an adipokine. PloS one.
2013;8(4):e60563.

Saedmocheshi, Saber; Almori, Mohammad Reza; Saedmocheshi, Lotfolah, Interactive
Effect Of Grape Seed Extract Along With Aerobic Activity On Lipid Profile In
Inactive Obese Women Aged Over 60 Years Sanandaj, IJEM, 2015, VVol.14. [Farsi]
Sanchis-Gomar F, Alis R, Pareja-Galeano H, Romagnoli M, Perez-Quilis C.
Inconsistency in circulating irisin levels: what is really happening. Horm Metab Res.
2014:46:1-6.

Seale P, Conroe H M, Estall J, Kajimura S, Frontini A, Ishibashi J, et al. Prdm16
determines the thermogenic program of subcutaneous white adipose tissue in mice. J
Clin Invest. 2011; 121(1): 96-105.

Seo DY, Kwak HB, Lee SR, Cho YS, Song I-S, Kim N, et al. Effects of aged garlic
extract and endurance exercise on skeletal muscle FNDC-5 and circulating irisin in
high-fat-diet rat models. Nutr Res Prac. 2014;8(2):177-82.

Stella S Daskalopoulo, Alexandra B Cookel, Yessica-Haydee Gomez, et al. Plasma
irisin levels progressively increase in response to increasing exercise workloads in
young, healthy, active subjects. Eur J Endocrin, 2014.

Timmons JA, Baar K, Davidsen PK, Atherton PJ. Is irisin a human exercise gene?
Nature. 2012;488(7413):E9-E10.

O¥



9339 pole 5 (Soian i Slalllae

FO -00 Slxio AYAF s o) o,lad oY o0

The effect of 6 weeks elected aerobic exercise on serum
concentration of irisn and cardiovascular risk factors in
overweight women

Aghamohammadi M*", Habibi AH?, Ranjbar RA®

! M.A in Exercise Physiology, Department of Physical Education and Sport Sciences, university of Shahid Chamran, Ahvaz, Iran.
(Corresponding Author)
2 professor, Department of Physical Education and Sport Sciences, university of Shahid Chamran, Ahvaz, Iran.
3 Assistant Professor, Department of Physical Education and Sport Sciences, university of Shahid Chamran, Ahvaz, Iran.

Abstract

The aim of this study was to determine the effect of 6 weeks aerobic exercise on serum concentration of irisn and
cardiovascular risk factors in overweight women.

In this quasi-experimental study, 20 overweight women (mean age 56.0+2.89 years and BMI 30.2+2.5 kg/m?)

volunteered to participate in this study and were randomly divided into training (h=10) and control group (n=10).
Aerobic exercise training was performed during 6 weeks (4 sessions per week, 40-65 min per session with 50-80
%HR max). Serum concentration of irisin and cardiovascular risk factors were measured at baseline and at the
end of study. Within-group data were analyzed with the paired t test, and between-group effects were analyzed
with the ANCOVA test.

The results showed significant decrease in TC, TG, LDL, VLDL and significant increase in serum irisin levels
and HDL compared to the control group (p<0.05).

It seems that aerobic exercise training can be considerable effect on weight loss, serum irisin levels and blood
lipids in overweight women.

Keywords: Irisin, aerobic exercise, Cardiovascular risk factors, Overweight
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