SHlowdly Zokaw 9 (53190 (59 903 Ao ! 5T awslio
Sl g ol gl 4 Cuoglio o bl (i gelo
wiodlw (3 3 (5 k0999 T

TS Loy ¢ Bl Lo o
[RVICY

£33 93 Olos 3a8 plalil &) gud 4 48 Wiiead (a9 Gl 4 I SAS4 (53 90 il 53 1d0ARS
T (i g3 pmBla D2 95 ) BB 08 S o0 &) guo (uSe i b (F a8 g (Feliiul (el
g2 el Gl (Slacua 3 Slas gyl gl dy G0 glie adlidi (iS5 galo (alacsdly

I (5 jlass dlslos 43 S ad 4S allew V00 s diols b wialls (33 F+ I oW 9 (W9
= ola23) aldiital — 5 )b (4 = aha23) (53 58— Bolhual (53 55 0.9 8 ylg 43 (Aalud ) slods
W (s ($0u g8 Wil ascadl (4 =alual)J ;i3S 0 9,8 g (VY =alaad) o glad (5 yad — JelEiel ()
Ol get) 9 38 918 (S8 galo o0y (o glacs g (el 599 Ay HaS 99 S (a3 G995 AL
Sl Ia8A A (g 5a0 4ol g3 S 59 (2 440 (SLA0 9 S il (5 aSe jhanl (g el dels g3 ) g 9 S
JLaoals S AN Julah g daial Crga .ah0)S OS b diadu £ deula ja g 4582 o deuds duw
i ouldieal (il 9 oS Jadas

s jaaldle ju J S 09,5 L (531 90 (3 = (5100915 (s (5 lalins B3 LAY
SMEAS Ll akd saalaiio (P = +/FV) Lamesdly (yad gsasd! gedacs (D=1 /OF) Lameadly (23S0 gale
Lt 35918 melacs (P = +/+F) (Sas 0095 gadld (D =1/ ¥) Sas o088 jalls ju (5 la e
39 395 yaulie (i SMIAS acd sualutio (D = +/+ YA) Gl gmeatdl ds o gl g (P = +/++))
adis sualdie o ;25 (slao g S

2 5315 ol 54 31 Yl (51l ) i 95 o el (3 1S 5 AR 9 Sy
sl oaliieal (5T gLl 3o 31 g 4338 oaliieal gudial y]

odlo ¢ 93399 (S e o [ Guls” Dlads”

(FQ Juadkans VPR Oliano p e 05losds o3 il Jlw) loles Oloys 9 Slxel euidlags o151/ L ol (oidg o soke 4olilia
/) - 2y sl AE/Y/ 1) 2dl s o)l

&) ne g ol8ils eyl eloxiudy oybabiul)
a.Kazemi@Vru.ac.ir (Jgiue cilyes) oylxind,
ol31 oELly clal csloyS” eyl qunlish 8" (ggomatils Y
OleyS’ Sl g pole aly (oMl



B Lo s 9 Sl jwe s

Olsiell (2iS592 Lo gsbaus 2 Silge e Elgil s

SSgal Sy b 0Sigale gobaw Slidd o nieen
bLs)l gl @ Caglio adls g (B pan (jeaS] ST
soliwl ylojen il el 350 0 [A] Cudld D555 (wsSao
WIS Bl (gl ( iSSgle golaw p (eglde 9

Ay a8 Wb (o859 Oly yed 1 ASS lge Sl pes
L ($a58 5 eliinl (p el g9 93 plojon plxl 090
o=l 4S8 el ol Lol [A] 05,5 o g0 uSe
B g bl sl 1) o ped 95 93 2 31 Wils oo iy pod
9 8509 Sl yed pbsl 3 el (sl Gloj dgueS e &
e 95 92 ol pldl (SMde o398 g Culitul is (4l
&b ohlS 508 5 telatwl Ol yed [Ve] 24 0 dpogs
5o 3 g IVl gl g 38618 5l g gm0 9000
Cdld a8 (6 S gl aily e (Sglie lacs)ben
Swd & O Caglie g (Bgye (b Cudjls ¢ ualin
b )b jls (oB)ps Slaped (mimen a3 oo Sl
shb Gladls 5 (Ules gl ab Cumlus 9 uiolus]
clld as” Jlo ) W] sy oo 35t |y (g LS
ol 8l ) (Sl Mae (s g 0395 «jaS Sleglie
S Bl lbise Sy dialy cpl [V ] a0
Ol slaasly lal jl o 1) il colitnal 5 )08
S8 geldiwl oy y o3 ploul [IY] 450 S sl (sjlge
Ay Gials 1) (STl slagusly Cul (Sae (5,05 0y 08
OSee (5035 cpped Sl dm (Geliial (e pldl oS b
2] s ulibl ) sy 4 g ol Jelge cunl
e Al S5 880 s (VAY) T g by s
(stoglem (goliiwl § (Steliiuwk gtoglie i Ly (Slg—e
Lol el glite SMdem uas 5 (igaysn slagusl
05 3 oo J93ei00S Ol (3 e 53 48 00l s
Ogywgiad e fuizmen 8L il 8l (teglien stolil
P9 reliiwk Jloglie (p e | )08 (425 JB b
0]

4. Taipale

-

Ao

1 )9uiS” ol 5l o Lo youlS &S dmmgs Jbo 53 (slojglS >
5 i kel Coiren Ay Gy 5 0 Cguro
€y 3,8l Sl s il b sl b iy (gl 0t
s S5 Sials [V b e el aljsy (Swj el
ador JL[V] el S s (e 331 oM (6l (S
4S5 Col Sglie pyins giiallo b biye sla gl
Sl adex I (Sl ylad (cLo oS I (glasgoone
h 35585 Joou pas 9 Y 93,li3 pae slo gy (oS
Olsmsan plate (S clled diwly cpl 3 [Y] 25800 Jols
S99 035 )53 slad (gla)eS6 I (6K > 50 LBy
il Ghialle (S8 Cundg

slp (B9 Dlapes b (Sl dhae o395 (l3él 5 Lad
Mg sk 5l Sl dlae [F] adbe bibo jlu olitalls
i B9 g 0al [0] (B sale bMlaws! 4 aylS gis L
Cdld e Gl g (Splie Cundg 29 3 55550
CTRP15/ 5uSgle )l (Sglio glogg)lon 1> (o559
3y Slas ;3 SMode bl Jlond ol gy o lsiey
Tl S gle S eSSl [F] Adlioe 50 (Sglie
JLssdn a5 (g9 bdy bl oo (sldss bulpd 4 oimd
oo 5] abe (I8l T Sl (g)loojg) 5 (S S
oab o3y (s [B] 3> (pogSan ataly (Sl b iSgle
CAMPK (0o jgind 4y oxin Sl 45 ol
i o33l (GLUTA) 5518 Jelo 559y g3
2 V0,5 0 o Sl gpliST S o5 g SIS
Sl Olidos (iSSmle jo ()9 Sl ped Sl 350
Ve oS als 5Lis (Yo OF) ) ad 5 ol ol 48,5 & po00
w50 jbliae ials 4y b wgie s Ly oy jed dtan

b yomie Gl gy 331 gl Cueglie g (piSSgle

1. AMP-activated protein kinase
2. Glucose transporter type 4
3. Lim



(FQ Jouakano (VAW Gliano op ez 0 bosd cond 5Lt 5)93)

e Oloys 9 dlawl cudlag o)1l / L ol (sole Ao

S8l (sl oy 3l Sl 0 JBlas pioman 60,5 o5 odliiu]
sl |y p3¥ (Solal Gy cllad g9y sl g 09 IS
oLl aoliiiwy g (Kb bl dslidu s b 3)lge opl a8
855 )8 i)l y9e (S el g9y sl
05 9 ool s (el ol 8l s b g (g 9 48
S35l SCA o guaw A8 5 93145 3l edlatwl b Wdgy juaS
Sl ol +/N 5 (159 (slyr p)S Ve 85 (Sl &5 LS
eyl BB e (gyle yio 5l edlatnl b poS jo lae gy 43
Wil pactie Kb Wlas 48 Jb o 9 8L asl o
o= e 3l odliil Ly (yasly )93 Lo A (655 031
S=Soilnl 51w (BMI) 3 0395 a3 lis a5 ,505l00l
s9dome 3 PSS o (g ) Ab dulxe (39 9 8
503l boy jl 2 Mo yd (e Sl (he e 25
Joo Ll o o ool wl gy o Culis
Cade g3l du g 0pols (598 wSud abal dwr (g S0l
el pocile Jue) ,dlS 51 oolisl b e g 45 (5,58
b xS o3l bl cpl (wgr pj (22 el (LSS
Sy Oygmo Ao dipe dw bl p b g Cwlbis
9 092 Jo—e 2 jl okl b (2 deo)d g Ab (650l
4 Canglie auloeo (gl (V5] 15,5 dulxs (VAA-) 'SV
15,8 o3lizl HOMA-IR g5 51 pdgus]
HOMA-IR= (;3) s o 5 (o) 05 5515
X (5 e p 2oty o) gwd] #(YY/0 xVA)
g o sy o prw gl (ESSle polie
saviscera bioscience & _ilbjl Lac S
palde 0 (6505l IS el 498 el €Bioscience
Wb ol (g3 M8 loxiw oS L 8 SIS
o A Celo b 53gesl il leil el VY I
gl g Wiges g AL jpis et olSiylej] ore
Ormavastie bwgi (20il (o8 %) jl e N+ Oliee 4

053 Age g b 4385 Ll 1 oislosl (658 o5

1. Jackson & Pollock
¥\

9 ) Ay ylaidy 0ad plodl il 4 425 L

5 Colitl 5 &0 8 ()5l i 2 (Silge 208 )]
oy Cal IS ST o3 £55 93 Slas )il sl (yren
o )5l g gy 5 (e 5 4 580 e sl
25500 By b liccwl gyt Sldllas 4 5L o)l oy ped
lse cnyed ptal] 80 3,90 )3 0 plol Slalllas £geore
asdllas L .ol dgasme Sl alae 1 doedio dlge p
i (i Sl Sl A )3 gy Ay
odes ()55LsS Sl ingh )3 35d s0 (A (Sujsls b
L (stoglde Ly (raliitl g9 5l Lo (o o5 (slaaali
Sl SleMbl gy cpl 51 IY=IY] Cosl 0dgs (g5lae ol yos
ey L Gilye Olised I e Leplinle s Ggali
L ol i plosl cgonl by did )l 5559 cglate
Sl yod opl 31090 50 CleMbl S § Golite slacus
L ol (hagh «sjlpe cnyed o9ud %o (2l
tlowsdly skaus 1 (3l0 (207 il ()] Auglio Bun
slaShs 5 ods—il 4 Cnglin Rt ld (iSmls

28,5 plorl el (5 (s tegyg ol

925 P9
Jusbyd Wl wialls (5 1) (i cnl )lel anel
Aol S Jlw O0-Y e pww aield b 58 0 ybiao o
bt s siallis o5 51 55+ 1y 3 (55l g0
Bu e Cyguods 4 S a5 o JSiiS 2)S o yliew yoois
— el (oS 09,5 jla > (Bolal yobdr g S
—solaiwl (Ve Tolaw) elatwl 5,08 (A Zolus) 5,48
M8 (A =3lss) S8 09,5 5 (W Zalasd) (9l (5,95
VO 09,5 ) plyp ol )3 lmog,S p b 5dgesl slass b S
S b Son el Jsb o Lol csias ad )5 jlas ) ()
S0 g ool 4 ol GBS gy ek 9 4ug) Waeg)S 5
Al late Sy culled b ol g ylom adslu 31,3l ) &S

ol Sloyd 09 9 (21f 0f) 5l 9 WS o5 )



B Lo s 9 Sl jwe s

Olsiell (2iS592 Lo gsbaus 2 Silge e Elgil s

Aoy oy (el 090 b (gladdy ¥ col gl b
9y Cpgmo 4 095 dus pd dud> S5 50 (Gilge (0 yed
8 5 oldiwl o elitwl eglie (s yed doly [YA V]

Wl odb 03,9l V S5 53 oliwk 5,38 lg il g
Jbos 5 4 jos cge (bliwl § hogs Ll sl b, ]
gy By yuowl = g ,S9algS yg05l b oaliil cile M
A dag Ll oolaiwl odhy Jlog xje (Se5s aw)y
Cge llgsS Jlos geil 5l dmodls @5 292 Jloy

5 03latl (29,5 19y amalie gl 34 (295 5 0sesl ]
sl

3o 5 B o ogoil (o055l (slmosls N Jga 3

0905 @l sl 00b 1)) oy e ais JSSg 0 gl 2
(i 0395 ALl iy s Sy 2 30 O (25 S
2 b y9d barme g yeS 93 b oo (o (2 o
9 oliiwh 508 o F)ad- elitwl ¢ 25 glaog) S
oialS Ayl sl a s (Jpad- el Jlg
oillesS Jos (goil @l (P <)) el ()l gine
0l (P=0/0Y) (S g0d95 pd by mixe BMLE 55
403 9 (PZeTe)) 505 93 bazee (P=1/4Y) Sy go395

Cg p o a0y digad g 00 Soh 5l
Db a8 g 423 Ve glod )3 (SSmle (655 0l
asin A Sde 4 o yed 4ol cadgl claodls (g yglaes 5l
pladl 5l s 0 SLET Slojo3 oSl (555 s Joxe 5
i (o8 ke (31 51 Sl YE 51 g ey 0599
olej g bulyd > (altlojl o S ytagy 0l sla g Sl
amassie g eize w3l len b g adgl (ol yg0]
2y plosl olStlojl
Jiie ay 00l @l yo 5l dtam A i &y (el Aol

b lal Jool (8, 5)lai )3 L VL il 4 o5 w0l
9y = S Jold lan 09)S (el asly 8)S plosl
Jsles) (5 iy ST 5 =50 S | g lS 452
Gl Jol azan > 4id> V8 e 4 (VOzmax 7¥o-o-

V0 Ly Jolse) o5 by piSlas VA —AD & &5

ey i Aan (D 488 Yo ke 4 (VOomax ZA-
b plosl Yo g glps jleoliil b B plys J s
Cudy ool gl e o Jold (Stoglie 09,5 (G yed asliy
2 omls am el 9> (IS g 53l sl (o 5 IS <)
o ol Dgr a5 ol 9 48 YU S5 Mlac o)y
3 s )L, ST 5 LSS VEVAL 4 Y 5l 0g,S )

JECIER W ey .
ol a8 (& el
J L J L
O35 o5 535 pS O35 e
o] oy 303V /Y inglie (3503 o] oy pod
(a:85Y) (55915 5.5 5y O35 3y
38 eV Y (V) 5550, (addaY¥) g 95,
(ad:doY) (5,515, izl o swglie (ys pod
ol oy pod Y/
3355 3 s 390 31,31 43 ol )8 lg sl 5 (595 9 (Slalitis] ¢ Aolibuwl- Slogliio (32 poT dolips =Y JSWS

¥y



(FQ Jouakano (VAW Gliano op ez 0 bosd cond 5Lt 5)93)

e Oloys 9 dlawl cudlag o)1l / L ol (sole Ao

Otyed 093§l ans g 09,5 e S G903l Slomar (sl Sy -V g

PsR9sS s Control Enter S+E E+S al> 4o L puiilo
YEIMEYIYA  SSIEVEV/SA VeJA-EYA- YE/SSEESA RYSp
e[V VEISSES[-0  SEIEVEVIEE  SASEYIAS YYIVVET/SY a9 o (055 95) o139
/0 gofoos oo EXYRRIN 295090 P
TANVOE-/AY  YVIOVEL/AY  YANYEVYY  YA/AAEV/Y. O9e ,~|' O (BMI) s 5395 ol
e[ oYY YAEYEN Y YEIVEEAS YAIYEVDE YA/NVEVYY 0525 e .=
1YY grofeos gefoo¥ sefeedd 29,5059 P (@205 £ 5545)
YA/B-£-AY  Yo/saEN -0 YVESEVYY O Ye/faEY/. 903 Gl
/A YOV - VYIAAEAD YVIVYENY.  YS/ALEV/FY Oseil o Wy oy
A Sofovs seofone seofone 29,509y P
AV/FFEF/YS  AY/0.EV/EE Q0/FEYA ANTTERY/A o9l Bl
sefo o8 Y/ HF/OF A /YOEY-A AY/D-EYNA AY/EYEY/.Y o9l o (e B)(WC) po8 95 brusmo
<IYY seofo oY seefo oA seofoos 295090 P
Vo UVVEY/SY Vo o/AVEVAA VoA eEe[oN NS Y/ESEY/AY O9ejl Ui
A VANVEYAY  GAYBEVAY  Vedf Y VTS g e (50 (Hlw) ol 593 Laumo
<IN ooy #efee wefYF 29,5090 P
<JAAE- Y SfavE./+) <IAAE- [+ <[0VE-/ 0925 Ui
-/od MY ANVESSY MY oA/ ool om (WHR) ol 4 508 590 bame
< IAY -I¥Y < /A AN A
YEINVEY/-Y YYIVEVYA O YE/S-EVYD YA VEV/AA 0925 Ui
#e/oY4 YEIYOEY/N  YYAYEYAA YVAEVD YE\EY/0 G905l (055945 0 i _ho)VOmax
/%Y s/ Y¥ e/ oY e/ oY 29509y P
VWYYEY/YY  VABAEY/YY  YAS-EVA WYNEY/ES 9ol L
1y WWAAEY -8 YOl -AEY/EY  Y./YEV/YY  YO/SSEY -0 G905l e AW yad
- Iv¥ #e[4Y0 |5 #efeed 29,5059 P
YYINVEF/OY Y YOED/YD  YS/FEYIYA YA/SSEONY 9ol L
s YEISSEEING  OVAVEAYA  SAD-EYIAY  SYIYYEVIVY o905l a5 ol Wyl
QAN #e[NF #efoen #efeoY 2958, P

S me (2L (silge (03 slo0g)S o > HOMA
o3 510g)S (o (ST Ll el 38 095 &y Capnd

RWARNTAWPIP P93

(HOMA) ¢y sl 4y Coaglie s

1.4 * *
12
1
0.8
0.6
0.4
0.2
0

U5 058 SHE oy, E+S 5 8 ol 05

mPre-HOMA Post-HOMA

U8 09,5 b Iy (xe NS 3
&bs;cg&w|~w5&ow~u—\ )h’ei

¥Y

09,5 L Silg—e o5 sloog)S o (P=+/+¥0) o (22
Al odmline  SME] (gilge (slaog)S o b lis |y s
O (gl 9 Sl (Sl gy pdlie ¥ Joio 5
9 81 Silae (s Sloog)S )3 Sl sl 5 )l ixe
Jibs 903l s amd oo LS ye SS9 sl 5 e
O S0 a3 )l ine SBT3 uil)lgsS
(Pl +\) 3w o ot | lnog,S
3, (HOMA) sl as Cooglio s V jlages p
IS L ils cnpmed (alpogyS (o pasld (2 5



B Lo e 5 liza Loy Olsioll Sinlo gobus t Silge 1005 13l 23T
2955 ez ot (lowdign 1yl dunlio Y Jouo
Pyl . J S 09,5 Jlg il 09,5 StE 09,5 E+S 09,5 al> 50 %
2955 O (& =alax5) (VY =5lus5) (Y+ =dlass) (& =alax5)
-[0¥¥ AL OVO/OOEVAY/FA  D-A/SSEVWY/AY  OYA/--EWE/FA A-F/VWEVPAIVY 0903l i oSgle
OIWWWEINSNA DANVAEVYYD  OAS/N-EV-VAF  AVA/YYEY../a] 903 (2 sleo 53 )5 95ee)
-Iv§ -/avy -I¥¥D T A RS SYCRR
AN VY FIESEV/FE ¥/ AENIVE YIVVENNF FIYAEN/A 0903l i L5 oy guns]
FlotV/\a AARESVAR YISAEN/Y YISVEN DA 0903 ome (il e 2 509 o)
-IAA -/ <I5A ¥ S 9P
feeN 28 VWYIVYEY /5 IARIAREOVAYS ay/a.£y/¥a V- A¥YEQ/0F 9ol G sl 3558
AARVARESVAN RARELTAY INVIXESTArd ar/yy£a/A 0903 e (s 59 ps5 ko)
NS A ooy A 29,5 9, P

0395 Whalidl Gyl Sl (598 (nyeS s o 22 0398
A5 e SeS (S SS9k Ao O (203 9
Joline GialS guan cdinghy )3 (V++¥) oylSen o' Slools
4535 edaliio (jlge (ped sloog)S 3 1y G 22 Moy
g e ey 16 3 (Y2 0) ) Kan 5 Toygals Y]
Ohm (e o) Rl 9 00,8 gy |y el (e
g onlpli 250,8° )5y o ped a5 50 olds 9
o GialS 3 aal)lS g Jhe (byy lge cnpe S
O 5 g Sl el (S0 S dgme 5 0% 22
I 25 A gy e Gl e 0 (6,8
O Sl b g9 e pies b Sl Gl ey
9 o cfa Ay oo iy [NA-TYY] Lges odalite (¢lse
8 Lol jlacilbe Jids (Pl 0s2 9 5 lagdge)]
Sogl admd ool jd ad) HLSa (5,08 oy ped deliy Bun
Geiod jd a8y )84 il ol 0355 B9yl S las
pis b oS (S (s (Boymls Cwl (Ses 5l
PO S| RCINIWI[Vah AN SOV VR VN | R Bt T PR PRVSWATY
sated &8 Wil (Jolite gla by I (U Cunl Sen (59
Oliass Sy Jlie ) 0gd 0 bl b oSy Ol
O3 3l e ) Qg oline ialS ol 3udod b guen
oy LiblS sy o Haid [YY-YO] Ldged saalin (gjlge

sl 0395 3B 0 ol (i3 SlS > aielles b5 o 2

1. Glowacki
2. Cadore

S5 domi 9 S

s din Codd a8 ob Ll sl ek s
5 cotlrarign (slmygS 1y gl (2l L gl
3 o 45 gl an cals Bl sialls (5 (S yogg 0l
S b (i 0395 AL (Slge (nped e s
Cunglie yadld g 35l polaw 5k (ya g (b (22 20
WS ()3 ine (aLST S 09,5 4 Cand gl 4
O3 51 e el sloog)S dan )3 &S oy (LS gl
O @l (SN 555 sy dilize (T L (ilge
W5 oamldie (glge (n pe5 (sla0g)S

5 (P=11+¥0) (myp do)d ol (i pobs BudoS b
(=203 09)5 a5 )3 (yblae sl &y (P=414Y) e s
O S99 Bl (6l dne BT SRS 09)5 ) s
GR 039 9 o ey pielS 3 (lye cp eSS
> oy jbliae ialS g S uS 5 daue i ol
ot BB g (b el ()0 Slrog)S sden > o
L3Sl (g o 039 LIl g (22 095 (Bl
g Slomr (Solal (tali 8l & g ol (o jed sl ogllas
sla Uy clawl (5,08 p el A8 0 SaS oo
Ol B O S 5 0 i b ) oM Cumsg g (90 )Slas
e Calld Gde g il (gg wluly S Culld i o

oS L wwl O s a0 LS“’;?.? s,k 4

¥¥



(FQ Jouakano (VAW Gliano op ez 0 bosd cond 5Lt 5)93)

e Oloys 9 dlawl cudlag o)1l / L ol (sole Ao

@z bdsl 5 1S5l mudglio dgu0 )3 (9395 U Wl e
b i 30 gl Cuwlas D50 )0 Gy (sladw!
5 5585 Sl 5 Copu p lge Sluyed Jl 4T ola g
o i (seglie —(Silgr (Slge (nped e Y Aol L
ax VY a8 ol lis (Y4OY) sule o Lﬁ-’uu"}’ o3lj,lac
Ol e Cunslyy (gtogliom(slen i b (slge cpel
25 36 3590 )3 [YA] > (ilS |y a4 Caglia
Lo olems B oyl dgng  SWl Gladss uiSSgle oyl p
) LSon 5 mad 3 3 3,8 dunlio Lol b 1) 18] oo
Ol e (ol wol (py i 4 zan Ve 4 S 0y Ll (Y4)Y)
A [¥e] ol Lials e cla 53905l 50 1y kel iSSgslo
2o 020,55 oanldio |y (6l dne i &5 Lo 300 @l L
9 Olisyed $95 5 A «hde ) OB 4y lg7 0 a5 Dy
2y 0, o agasl (s ysbocyen

Silgo Ol yoi ciliee JIKS1 0l ()lid ol cggazme o
sbapadld ) (©3gbe Ol cozrge Ml (115
03,5 o S 05,5 any G bondsn 5 (509295
Aoy g (S 03 Al (SN sod IR &S gk
Slizped sl oged (ot e sl Lol a3 osnlie
P9y Ay d)]bL;m CJ9L§3 Jﬁ-‘ [y bl o d}‘?‘
P Ay el dud:‘il)] sl &S gilge opped glate
O ol plo s sdmlive yidgh (sl yusie )d Ol Sl
72 L silse ol yed jl Jols (shlie Il oo il
Ales ol ol (blse 3l g a8 ool il

1. Lim
Yo

pis 9 S 593 barome Jo e B pole Buid )
Ol )93 4 meS 590 Cand 5 (s 490 b xe )3 S
IS 09,5 any Camd Silge (2y05 slrog,S > (WHR)
sL20gyS (e ()3 e gl5 385l )3 0D osalie
=S Eo dw y &S MBS &S WS edaliie oy
2 Gl fiedlo (U5 5e8 593 ol 5 Sl 2l b
ain Ve Jlgsan (YY) SLIL latte guen (AdoS
alS )3 s ine e el (505 lge (e
Lo G o8 baee ¢y 0395 i Slowar (lojad s
odalidio (1 (o2 42yd 9 (i 0395 Al (il 4 yoS
[YF] s
S35 (0701 1) Jogino pialS b ingh gl
9 U8 0955 Ay Cand (Silge (a8 (SlR0g)S 0 (5>
) 0sedl Ul & S 0905l G 2 95 (RIS sk e
s il ings s 53 305 L 2y e (slnogy S
9 Silye S Loy )S G el shaw )3 ()3 sne
GBalS 59l golaw el 4 Lol s ssalin ]S
(P=+/+YA) a—i sal i HOMA 5 )5 jl5 oz
e P 08SSle ol 3 ) e oS pas (e
Oes ShSlad esalie J 58 g (slge o pe slaog)S
&S el oy ol §) b Vsl (g3 S5 0 (silse
Sl g Co g 390 cge (Saglie ()05 5 (Slgn (e
Ly aulio )3 1, b ) g 60,5 0 oo )b 51 (153 355
Sl yed (V] ol yid L (5,03 5 lon Ol yes
595 oy JUaml ol (l8l 3ok 5l (Steglie g (Stolil
23,5 (o 515 pudlio 3500 250 (GLUT-4)
025 JU 3ok 5l Slgi e iSSgmle b 55 oS ek len
iS5 i3l 1, GLUTA pga o AMPK
poude ol (amgs pd [V]ams (Ll o gl
2 S Gl oeSSnle ol 53 I3 e S pae
48 0 osalidie (gilgs (el slo0g)S (ESSgle gslaw



b Lo llss 5 (Gliwe Loy Ol uSigalo Z ok 0 (Silge (2 i Elgil 56

References

1. Hortobagyi T, Mizelle C, Beam S, DeVita P. Old adults perform activities of daily living near their maximal capabilities. The
journals of gerontoIoFy. Series A, Biological sciences and medical sciences. 2003;58(5):M453-460.

2. DiPietro L. Physical activity in aging: changes in patterns and their relationship to health and function. The journals of
gerontology. Series A, Biological sciences and medical sciences. 2001;56 Spec No 2:13-22.

3. Vozarova B, Weyer C, Hanson K, Tataranni PA, Bogardus C, Pratley RE. Circulating interleukin-6 in relation to adiposity, insulir
action, and insulin secretion. Obesity Research. 2001;9(7):414-417.

4. Stewart C, Rittweger J. Adaptive processes in skeletal muscle: molecular regulators and genetic influences. Journal of
Musculoskeletal and Neuronal Interactions. 2006;6(1):73.

5. Seldin MM, Peterson JM, Byerly MS, Wei Z, Wong GW. Myonectin (CTRP15), a novel myokine that links skeletal muscle to
systemic lipid homeostasis. Journal of Biological Chemistry. 2012;287(15):11968-11980.

6. Seldin MM, Wong GW. Regulation of tissue crosstalk by skeletal muscle-derived myonectin and other myokines. Adipocyte.
2012;1(4):200-202.

7. Raschke S, Eckel J. Adipo-myokines: two sides of the same coin—mediators of inflammation and mediators of exercise.
Mediators of inflammation. 2013;2013.

8. Lim S, Choi SH, Koo BK, Kang SM, Yoon JW, Jang HC, et al. Effects of aerobic exercise training on C1q tumor necrosis factor
a-related protein isoform 5 (myonectin): association with insulin resistance and mitochondrial DNA density in women. Journal of
Clinical Endocrinology & Metabolism. 2012;97(1):E88-E93.

9. Leveritt M, Abernethy PJ, Barry BK, Logan PA. Concurrent strength and endurance training. Sports medicine. 1999;28(6):413-
427.

10. Coffey VG, Hawley JA. The molecular bases of training adaptation. Sports medicine. 2007;37(9):737-763.

11.Saremi A, Shavandi N, Parastesh M, Daneshmand H. Twelve-week aerobic training decreases chemerin level and improves
cardiometabolic risk factors in overweight and obese men. Asian journal of sports medicine. 2010;1(3):151-158.

12.Solomon TP, Sistrun SN, Krishnan RK, Del Aguila LF, Marchetti CM, O'Carroll SM, et al. Exercise and diet enhance fat
oxidation and reduce insulin resistance in older obese adults. Journal of applied physiology. 2008;104(5):1313-1319.

13.Hickson RC. Interference of strength development by simultaneously training for strength and endurance. European journal of
applied physiology and occupational physiology. 1980;45(2-3):255-263.

14.Coffey VG, Pilegaard H, Garnham AP, O'Brien BJ, Hawley JA. Consecutive bouts of diverse contractile activity alter acute
responses in human skeletal muscle. Journal of Applied Physiology. 2009;106(4):1187-1197.

15. Taipale RS, Héakkinen K. Acute Hormonal and Force Responses to Combined Strength and Endurance Loadings in Men and
Women: The “Order Effect”. PloS one. 2013;8(2):¢55051.

16.Jackson AS, Pollock ML, Ward ANN. Generalized equations for predicting body density of women. Medicine and science in
sports and exercise. 1979;12(3):175-181. s

17.Cadore EL, Izquierdo M, Alberton CL, Pinto RS, ConceiA8A£o M, Cunha G, et al. Strength prior to endurance intra-sessior
exercise sequence optimizes neuromuscular and cardiovascular gains in elderly men. Experimental gerontology.47(2):164-169.

18.Cadore EL, Izquierdo M, Pinto SS, Alberton CL, Pinto RS, Baroni BM, et al. Neuromuscular adaptations to concurrent training in
the elderly: effects of intrasession exercise sequence. Age.35(3):891-903.

19.McCARTHY JP, Pozniak MA, Agre JC. Neuromuscular adaptations to concurrent strength and endurance training. Medicine anc
science in sports and exercise. 2002;34(3):511-519.

20.Cadore E, Pinto R, Lhullier F, Correa C, Alberton C, Pinto S, et al. Physiological effects of concurrent training in elderly men.
International journal of sports medicine. 2010;31(10):689.

21.. Glowacki SP, Martin SE, Maurer A, Baek W, Green JS, Crouse SF. Effects of resistance, endurance, and concurrent exercise on
training outcomes in men. Medicine and science in sports and exercise. 2004;36(12):2119-2127.

22.Shaw B, Shaw I. Compatibility of concurrent aerobic and resistance training on maximal aerobic capacity in sedentary males:
cardiovascular topics. Cardiovascular journal of Africa. 2009;20(2):104-106.

23.Nindl BC, Harman EA, Marx JO, Gotshalk LA, Frykman PN, Lammi E, et al. Regional body composition changes in women aftet
6 months of periodized physical training. Journal of Applied Physiology. 2000;88(6):2251-2259.

24.Gergley JC. Comparison of two lower-body modes of endurance training on lower-body strength development while concurrently
training. The Journal of Strength & Conditioning Research. 2009;23(3):979-987.

25.Dolezal BA, Potteiger JA. Concurrent resistance and endurance training influence basal metabolic rate in nondieting individuals.
Journal of applied physiology. 1998;85(2):695-700.

26.Montazeri Taleghani H, Soori R, Rezaeian N, Khosravi N. Changes of plasma leptin and adiponectin levels in response to
combined endurance and resistance training in sedentary postmenopausal women. koomesh. 2012; 13 (2) :269-277. [Persian]

27.Sigal RJ, Kenny GP, Boule NG, Wells GA, Prud’homme D, Fortier M, et al. Effects of aerobic training, resistance training, or
both on glycemic control in type 2 diabetes: a randomized trial. Annals of internal medicine. 2007;147(6):357-369.

28.0ssanloo P, Zafari A, Najar L. The effects of combined training (aerobic dance, step exercise and resistance training) on cardic
vascular disease risk factors in sedentary females. Annals of Biological Research. 2012;3(7):3652-3656.

29. Assarzade Noushabadi M, Abedi B. Effects of combination training on insulin resistance index and some inflammatory markers in
inactive men. The Horizon of Medical Sciences. 2012;18(3):95-105.

30.Lim S, Choi SH, Koo BK, Kang SM, Yoon JW, Jang HC, et al. Effects of aerobic exercise training on C1q tumor necrosis factor
a-related protein isoform 5 (myonectin): association with insulin resistance and mitochondrial DNA density in women. The
Journal of Clinical Endocrinology & Metabolism. 2011;97(1):E88-E93.

\rg



1. Assistant Professor, Rafsanjan

Vali-e-Asr University, Rafsanjan,

Iran (*Corresponding Author)

2. MSc student, Science and
Research Branch of Islamic Azad
University, Kerman, Iran

Eb ina - IRIAF Health Administration | Vol. 16, No4, Serial 49 Winter 2015

The comparison of different order of
concurrent training on plasma myonectin
levels, insulin resistance index and
anthropometric characteristics of
elderly women
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Abstract

Background: Concurrent trainings are a form of exercise conducting two
kinds of endurance and resistance training together. The aim of this
study was to investigate the comparison of different order of
concurrent training on plasma Myonectin levels, insulin resistance
index (HOMA) and anthropometric characteristics of elderly women.
Materials and methods: Forty women with 55-70 year old with no particular
illnesses, were divided randomly into four groups: endurance-
resistance, (n=9), resistance-endurance (n=10), interval resistance-
endurance (n=12) training, and control group (n=9). Height, weight,
BMI, WHR and serum levels of myonectin, glucose, and insulin
were measured and recorded before and after performing protocol.
Experimental groups participated in concurrent training for eight
weeks, three sessions every week, 60min in every session.
Univariate (covariance) test was used for analyzing of data.

Results: There were no significant differences between experimental
groups with control group in Myonectin (p=0.534) and insulin
(p=0.37). But, there were significant differences in body mass
(p=0.02), BMI (p=0.03), fasting glucose (p=0.001) and HOMA
(p=0.028). Significant differences were not seen between
experimental groups.

Conclusion: Older women can take advantage from concurrent training
with any orders of them.

Keywords: Myonectin Protein/human, Exercise, Elderly
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