[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

Cpa (S 3 egle oK1 aloxo

AR XX }{g_li Y D)M N 5)93

9 IGFL-r 1359 gobaw p (Mie (38 S 595 g Sloglile oy o didd Cusid 3G
Jlbo 0 53 2]

Ve [oALe8 sl Ve[ AVY el

Y‘:‘ib ‘_;5‘.\.9 Lé,m c*Yd..z.o.LG Lé,.:).c c\)g)uww )51,{ M*W
sW) c&onl Jl)i oKy s;,u.u) »‘5 5u.>L.~ul P}LC 0ASisly &&u))y P9.L€- 9 L&"J’J w): 05; ‘wu))9 6)9]9:).\3 ra..a}u 5 dI)A.{J (8 9o )
SN Can i 09,5 bdliwl ¥ 4lpl ccdy (oMl Sl o1ty wudy dnlg o Sladl pole 03Kl ( 5559 pole 5 (S Sy 09,5 Ly Y )]

Ol iy (oMl Sl oKl ccuidy aly o Sladl pole 0uSLisly ¢ 155y9 pole

LXVOCS

Sl dlae b bgpe ady loysSh zolaw Join g cunl (1) ol 1> codls glge pyS)5 5l (S Bl 1AM g oo
Oy did Cuddr Sl dunlie dalllae oyl plodl 5l B el oy 009 LialS 5 (gilwaliae damy s Slg o 3l Jlusle U

D9 Jlileo (65 33 el 9 IGFLT (S ol p (M (S SIS o5 Sliyyod g Sioglio

A B ol ) pob gl silel dnele 292 S5 05,5 b igeil s - seilote e g9l 2ol gk I N9,
e HV0) eglie (pyed 09,5 ¥ 40 Gl easSeS s oLl Gl e ¥ ol ol LSis Jlo 0 B e s &by b cd,y
a5 Lhmgh el bl (4&5 V0) JyuS 4 (& V0) Electrical muscle stimulation (EMS) sMas (Sl o0
iy oy S5 ageig ol piomies sl B o5y Slipyad 4y i Cutin Cuko &y iayed (slaog)S (sla idge]

A (oS3l 8 Lol o5 9 Bl gl €8 pb (K gt olKitilojl 3 g o3litl

5 stoglie (yyad o llio Jlael 5l gy unl eBen Ol 50 el i Cutin 1y 2 (L5 ol adllas gl HaaiBly
095 | s (s )bliae yoboas EMS (5e5 51 48 00 cpipl gy ol ORI cage S8 09,8 & Cund EMS ()5 oo
09,5 & Cawd 35 EMS (305 o0 9 (tagliie (305 o0 el Jlos! I g IGF-1 (5559 (i )3 o(PS+/+0) 392 (toglie (52505

2523)5 1GF-1 (59 olo (a3l crge J 8

15y b by slagnBigyn gokw d9m0 ) e (obgy Ylenl Mae (oSl 56 g (Jaglie (o359 Ol e 36 5 Aol
» mei.,”; u;l ul*’ 5 d)JS.:)); wo., EMac u.i.s)ﬁl «_i’):m oS FIEEV diul (o .\.»L JL*\JL.A Ol.})‘ L;JS.«:‘ alace
sl LRV

EMS il o5 ¢ toglie (505 dGF-1 55 01 1031905

Oyl sy e oMol D151 ozl ey alg ¢ Sl pole 0aSEN ¢ 559 pole g (S s 09,5 ¢ YLl 1) g Bt i
YITEYIAY < lod SAVNTDNYY 1 0y0ld elmieh@iaurasht.ac.ir : Jses!

\f.. el ¥ o leds A 695 /8 (SKhjs f9‘l‘ olKisls aloxo



mailto:elmieh@iaurasht.ac.ir
https://dor.isc.ac/dor/20.1001.1.25382810.1400.8.3.7.0
https://journal.jmu.ac.ir/article-1-550-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

2l 9 IGFLT 5y e (S 5l S 205 9 (Ghaglie (2 505 51/ 010 5 59 s 19k

~cdl plo g Sl dlae o (e blsyl) crosstalk s
Ao 53k opE g L A8 o cdl wl s
9 PGC-La gly & gl o alSple glyie & cujy]
O ole S5 cage g Mbioe GRIBI (8559 culld
CEgS e g b (22 bJshe 3 UCP-lossicus
ol (1) b Sloged o2 Bl 4 he (02 8L
osd 2 ladsbe @ b (2 ol Guigd s
Gl (gl Copmlu D500 4 (2lile)S 53 Sl 5
Slallas (V) 39500 oo 3615 oo s 9 0% 019
SMae il amdyie il &5 Blod,S (5)l5 sasie
s g olilof] lme )3 dx (B39 (nped S8 ) U
Sloged & b (22 Bl TP pud cuw b bz
wle dhoo gy Bl 3L 36 Sl g 298
Sormle (V) oy Bl 4]y dguil 4 Cuoglie
ohot Slplie slojme & aa3 0 ) (oK (s
@5 & Oadie Epd Jolo 4 SIS JUEl b o5 5
ol b s SIS dois jo bl ausly colled
9 Camporez adlas (ol (V) Ll oo 290 IGF-1
09,5 » oplwlple b (pipl Oladd awmlie (Ul Sen
ole Clllas )3 3l a2 (bld Slgs oo (Steglie (3 p3
5 IGF-1 (il gb il dlas 43, 55 oujupl & odd
F) ol S35 pppitilpgle g8 o
ExSol b IGF-1 zohaws ] 5 a5 ligios gl
g b ) e ALolad IGF-168 amd o i cors
Sl olhKen 5 Pekkala adllae > .(V0) Wb o il
SO0 b lon oyl Jed I (03559 e sla oy
2 e (Yob (eliitul cpyed g Vb ©ad b (aglio (pyeS
ole » ORIBH@ES LB eyp 090 cninl LRI
YU cud bools iy 50 lid ISl alae 5 cp !
Gy syl JoSe slagdyy JI (S (VF) b sanlie
15 45 18le (EMS) M S, S5 ) oslisd
Sl Sl cage 5 258 plxl (ol)) Sl yes LS
Sligyed 4 10,8 o Gldllae Dgb o SMie slaisly
- i dop el ( (Dlas o395 Gl coge EMS
S ol (a0l (S Clidos plo gl (pores 295
(W) sl Jlor g ol 331 53 (8 5 Shos 3900 53 Sl po
Sl yos g giaglia clled 3T dise) )3 ($gdme Cliios

dodle
rolpo 85 e > Cadlo &lse 0S5 (S B
Aiee 0> @y QRIS Gl cudige plojlo wcul (e
P ) Mo b B end de & b gs
b e bl 05 Gl 5 Bl oS e VLS,
@ Cwoglie g 9 (22 oRIBl B Udn GhpS
sl slagylen ljples Jeloe  (Sas a8 o)l gl
9 e g9 93 0 (22 8L (V) Mgy sledhy (Bgye
odos Sy adbled tw g <l 5l dgg (closyd
@ ©8l (bl el g5yl s ol e 5 a2
Sl Syl ag5 Sl (e b (pp BB (loged
oAby (play ol cle 4 loard s <l (V)
Sy wll 4 Uncoupling Protein 1 (UCP1)
SiAl @ bt 551 Jas) lile)S LA (b8 gie
@ e (o <8l b (P ) Sl Wl ) ()l
SIS Sl )3 5 yae 5351 5 oS GIF 5 (Slosed
il gessn dsdise ol il el le dbalgay g
Fibronectin type Il domain- (FNDC5) .5 Jsame
- o W PGC-1o aluwsas a5 cuwl containing protein 5
oo b GRIEL cpyes Sl p oS PGC-la i
500 3 Sas p aSdad o Sl dlae I (odlge S0
FNDCS5 slge cpl cpyiote jl (Ko ol Hl38 50 lacdls
Insulin-like growth factor 1 S5 3L 51 .(F &) col
SMim b seyee S receptor precursor (IGF-1)
ad a8y HeSh (plguil Sbyygiw) 4 Wy &5 Cul
S | sk S5 5 A8y ply g oad Jate g
P8y ogessr Jes 9 20 08 4 S ) Mg 5l
sl (V) S e b il oLy 5 ok g
03y Calw b (Bl 0 one i IGF-1 piuw alad
9 IGF-1 ,olie gYL polw & (gyeb 4 oyl SMac
e 5l Gl U IGF-1 oo M) b)) (yioman
Tl 5 Boe 8 sbsslan liplad glo)eSs (Sl
(A ) Caslosds oo ylis sl o131 50 gl
il phie odjy oliyel cute @lpsl ales |l
oo pBale Q) cuwl Sl dlze o9 4 SMac
Goge G g Mk h 09y B (b)) A

\f.. el ¥ o leds A 695 /8 (SKhjs f9‘l‘ olKisls aloxo

Vo


https://dor.isc.ac/dor/20.1001.1.25382810.1400.8.3.7.0
https://journal.jmu.ac.ir/article-1-550-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

2l 9 IGFLT 5y e (S 5l S 205 9 (Ghaglie (2 505 51/ 010 5 59 s 19k

Sz e owimed widyS Lol |, $blT cols, &,

A plo (b9 Sl s pbsl gy

S log9 54T (gl g pa5 01l
Jseys jl odliazal b (BMI) s 5585 &ilos ( Iz (55
O 2 Mo 9 98 jedome el p)SolS bl
(HC) 5,95 4 (WC) 4553 (Jackson Pollock) Y,
(WHR) 5 4 108590 Causs cclasio (6 lg o jl odlazul b
A5 5S35 )93 g2 s 305 593 Jga 3 5l odlatul |

EMS a5 b oglie 5Ly pod ol y

0y9 S b 1,8 EMS 50 09,5 0 a5 (40,8
@ dul> g dldn )yl Al Ao &5 (glaan cula
b plaie )8 ploul &y 3ore Yol cod dg adBd Ve loj oo
Slesl 5,8 (glaigy pro oy ped Gloj a3l EMS olKtwd
Gbl o by b bl o dasy oles Jlasl e 0
CubIS Sl ny g 03903 iyl 4y 9y AV (IS e b g 0
IS 5 dm 0ybg g 3L 1y o s diBy iy ooy e
39 g 4dBd B g 03,8 ok 1y ol s aiBy B ey ke
b ol 5l e g w5k oy GAd Syge med 4
@ iS5 b plyedr 2l (b 5 a8 gy 4 ol
25 atwlgs i S3gejl 5l ools 488 ¥ e 4 adgl s
ol olyan b Sl clls) e Llal clls
SBlas Gygody SMas 09,8 4 LS 8 (YL
o5 ,n wb algd o S3gejl 5l g odliwyd o5 s b Wb
dle ) Sigel a5 ol | Aol oyng g bl axgie
P9ejl &y Yo ol b gl ud ae S
loog,S dan sy S ool a5l awil |y pY Jess
09)5 Syl SSgn aly e 43S IS SHas
it sl S5 b SMe Canglia Linl3l Gan b 35 EMS
o age3l Cusl S5 oY b 2l (aglie (yye 09,5
Pl bl b 5 4dds B e 4 S 25 sl
(YY) B2y 0500 58 Shalyy g 03l IS >

Foglio o yoi dolip
&S lasin cuin 0y93 o EMS 05,5 silens 09,5 oyl

ol 5 sl 48,5 &go Jluile 65 3 dGF-1, EMS
S a (V) Caslord (55 58 dblie gl ol
oglio culld as” ol L l)Ses 4 Cassilhas Jle
oPye 3 pyw IGF-1 lie o (g)blixe il Cogo
S 15,8 5 hKen 5 NIndl Lol L(VA) 39 00 dialls
e 3 IGF-1 15 lime p s)bline pil oglie clled
4 S Oygod Cwl Ses gl (V) o)l selle
blyd sl amsly (Ko d)ys colld Splie clajls
P sl @S 2 Slaped b g gy dagilel] 2!
092 SbEl 9 38 Sbogli sy anll wwl
L3 e oy 395 5l (nped & Cod BB oy &5 Sgliie
A5 3525 & 4o b ey (Y) 313 S5 ine 8l 5
S Sl el f13)90 53 @lio 39008 9 Gy s
P GHas 18y L by gla)ygsh o Mas (Sl
aox Cuid Bl dwlie Bun b ddllae pl (Jlwbe oU;
2 GHas (Spsll o5 Slyped g Sleglie 2y

b plosl Jlsleo o5 53 rsenl 5 IGFLT (55 g

SLRTIY
ol oseilote (o Ao g5 5l Pl aok
S b3 1y pol piegy (o)l drela g JyuS 095 L
ol ol e JSiis Jlo B B P o daby b ey yaud
25 0 cadgl lod1 Goll 2 odgeil i Fe o ) gy
g abcols) pyd JeSS jl w BMIZ30 L Jlée
305 bl g0l g U 1y addllas  S3ge5T 4a ¥O laws colys
EMS (205 (58)0) (ioglie (2yo8 09,5 ¥ 5> o idge]]
-Pge3] a5 (il el Sl (15 10) S5 5 (,8510)
0y Glojel 4 dlod Culd Gdo & oyl slaeg,S sla
9y OMe I &S e MU 9 (S5 Cudgiore
Al uils B Bpas dble pily WS oS5l
IV zep sbalee 5 Yoo gslae 5 piy BMI 535 1)l
opyes o aeldl a4y o gogel iles pas Jols 55 adllas
5 el ladsly o platel S5 daogell ok

\f.. el ¥ o leds A 695 /8 (SKhjs f9‘l‘ olKisls aloxo

)


https://dor.isc.ac/dor/20.1001.1.25382810.1400.8.3.7.0
https://journal.jmu.ac.ir/article-1-550-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

2l 9 IGFLT 5y e (S 5l S 205 9 (Ghaglie (2 505 51/ 010 5 59 s 19k

4 PVDF il aslsl )5 g a5 plogl TBST |y 55 5 o
P oewlie <8 b oadgl ool (T jeals S ot
s A5 plos] TBST 5 g s ) dmy 28,5 5 oy
@ cwlie €3y b 45l bl Jolxo > PVDF (slis
IR 28)S 8 Gl les ) Sl g5y 2o csle ¥ o
ol &S &yae ol 4 b plool film Ray-X (g5, » il
Ll g9y » ECL ¢S Jolxo 93 il (golue Coms &
¥ Odo a0yl )l cuwsls 3 Swdly 48" 2 a5 PVDF
9y » 5 sy film Ray-X uww A5 4y, aidd
2B ¥ Ol 4 B ad diun CwlS Gy g asliS iels
5 sl s Jsbs 5 ol ey (3 Slge Sgloxe
oo 3 o s 5 3555 ol lasly o Slej b i 8

(YY) 05 gt plade O b ohd 31 50 g 0l 03y g

Sslol o 9 4500

ool b sy & uibyly (iKed 5 laodly s mje8
b e 2855 )8 (g3l 3y90 ) 9 S mld (9051
oseilom @b w oseiloter ST ollssS Jelow 5l oolizl
B ap dppe OWle I Supp pallE ST S ke
i eeil 5l bline Goles sdalie iy jd 048
b okl baog)S (o D9l olGle s sl (Fgrbiy
5,5 i 3P <e/+0 Slaslo plas sl 305 (6Iolino ebaus
YY aes SPSS il 51 osliel b e ales 5
A5 sl

=W
axdllas 4> 6AUS'CS g 3,81 K81 )5 900 Oolaseuin
Ao Gl |y S5 g oy (slrog S

438 0+ loj e b duds jp g dld O el duds dw
Slopd Y Pl ciped e Syl & 3
29 Sjgy qee (nped Gloj 9 39 Cudy suae oS5y
Ao (Ghls JS y5b 4 09)5 nl (S yed S b QL]
@939 ()50 s Sl 3 ol (ryed 9 0355
ol el 4 ot Seidi i oS el
B 13,5 Jleel la g3ge5] p aian ya 5l aslsl oS o cole

Ay IRM 7AD &

Western blot _wg,d Jolw oU (piigpm ! yScuw!
W L SDS J5 55589, el @My oy plsl gl

oSuwd 1 ool b kg sladiged bl jo .ad plosl A
b oadg] el (sloydioy Lad (gilobir pyus 3l Josts sl
wgad ol e 8,5 L8 L5 350 359835 (s,
sl ke Ol )3 e Seo VIO Judo ¢y 3)90 (g2
@ bl )3 gond Jo g Sue £ 2l e @ )
Gymo jl g Ko Fro s g d)libin] sladiges plos
B9 » ey sbdises b a8lsl Bio-Rad (s pu50;ll
loolSis Lus KSE ojlul slol , PAGE- SDS J;
5 59 RAD BIO 8y 5l S opl jo oolatwl )90
ey Voo S LN J5 g9y p 0l SSE slapntiy
4 yiog,See +[F0 Jike L PVDF LIS & o 5 csls
)l Ll pslaio (s S Jite ol ye g dign )90
oS Ol o g A5 e )b Sy > Jlasl 8L
5 PVDF 4 ui o0y 51,3 180 50 adds Ve o5 oaiiSwS1 e
e o) Lol iy J5 ojlulen By dlo by pais
Jusl 3l 5 z) J5 5 Laé b > 65 )5 e i
S @ S8 s 35 et S B 0ol 18
e cdad Cuows 4 5 g Gt il Caown @ Li oS 0
2 gl K olpod 4 (golue Dl 4 Slo laiels sl
CB b gugilo Lles g oad o3> )15 Jj g Lis B)b 9
b aslio i) b a5 el GO 53 5 50 oS Szodly
2 Kl ¢y sty SO a3 238,55 sy
Ay 53 ol (B Sl)S b eS8 &l e
S0 Jskxe 15 PVDF il s 135 sloy) U5 Jlas!
a5 8 b sled 0 Sd g9y p Cele ¥ il

\f.. el ¥ o leds A 695 /8 (SKhjs f9‘l‘ olKisls aloxo

vay


https://dor.isc.ac/dor/20.1001.1.25382810.1400.8.3.7.0
https://journal.jmu.ac.ir/article-1-550-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

2l 9 IGFLT 5y e (S 5l S 205 9 (Ghaglie (2 505 51/ 010 5 59 s 19k

J5S g e slmogyS )3 dalllas 390 (sl ite 3,5kl loxil g (5 Sika 290 Y Jge>

5,1 lins! 151 oSl

olj R0 29,5

y/o¥ Yo

(JLs) oy

/YA YV/-Y O9eil e 0355 s ld

Y/AY YA/ S90ili (kg/m?)cs Soglie (y2 pod
Y -IAR oot oS eS)ed Cas

.y <IAY o9l (o 5l)

Y/ov Y/¥ (Jlo) iy

/oy ¥/ 0905l i 035 adld

Y/F¥ YE/VE VS (kg/m?) EMS (y yo3
o[ AD Ja-y 0503l s ON 4 508593 S

NN /A O90jlom (st sils)

¥/\Y \id (Jlo) gy

¥/AR YA/OY 0903l e 03y yadli

YIS YA/YY 0903l (kg/m?) J s
o[- hS - 1ADY 0903l s O 4 56893 Caus

o[-A¥ -IhoY O9eilom (e sl)

bl ol (Pl V)39 JpS 05 5 ity (g Ioline
EMS (a0 5 ioglio 505 o calilan Jlos! 51 g
o1 i pl oo n ol BRI cease J S 09, 4
S 09y 3l by (5)bline )3 by EMS (55 31 &S
55 il (S sl Sl (V JSE) 59 (teglia

Lol odnlie BBY S5 5

SWegyS 13 IGF-1 lgp oy Olwd b
W (o pwy SESG L alaw
L)u.‘\li)lsﬁf J*bu ‘_')9;:)’] )] oJ.n]C,w:J 4 C"L“ U»L\»I »
Slyis K9y 6yblime S g0l i polie W asuie
(F=Y/$5 p=+/\YF n=-/-0V) 3,l5 Jlule b IGF-1
ol sSke o (6 okime BB yga5l st I Bl I
M= /A0)0d odalie al5aw (glaog)S)s IGF-1 cyifgy
oSbe G olysS Jole plon b pgeflite Sl Bl
p«.Q(> ..))I.) .)9?9 )l)l}u dbl Lm9)§ IGF'l C9Ia.w
uL.MJ e 09"’)1&” » Lm”f ual&u A RAN qu: ,a?b.u.a' 5

SWog)S )3 (il oaen Ol Ol @l
W (o pwy SIS L ailaw
ollssS o psol Sl odel sy 4y glis ol 5,
Sy Bgy g 6yblime 5 yg05] L polie i asuie
(F =¥/ p=el+qe n=2/+5A) 3,105 Jlsbo (U5 cpio
059lee o g oline SMS a5l sty 1 Bl ) g
A odblie 4 aw (slrog, Sy L)")_’)j gy ol
ua.‘>r_~.~o wLuI L)"I 2 (FZ\YA;/\V ,p<'/‘ ) ,I]=~/ﬁ/\\c)
o9 ol 05be 0 el ST Blo Sl ey &5 A3
S atuie G 03 D93y Hboline BB lanog,S oy p)]
A |l g yiisy 90j] el 0s Jles] M lna (4138
oLl 5o ol oBiar ol 3 L (ol (0] b
09,5 3 S (gyPline yobody gleglie (3 p03 05,5 13 09
(P<ele8) J)S 09y 5 5l by 5 (P<+/+ <)) EMS (505

sobdss JH EMS (55 09,5 53 cuiupl nSan ol 29

\f.. el ¥ o leds A 695 /8 (SKhjs f9‘l‘ olKisls aloxo

voy


https://dor.isc.ac/dor/20.1001.1.25382810.1400.8.3.7.0
https://journal.jmu.ac.ir/article-1-550-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

2l 9 IGFLT 5y e (S 5l S 205 9 (Ghaglie (2 505 51/ 010 5 59 s 19k

P

GFIR = " . e

- - 45KD
GAEDE i - ;.

el g;);)ﬂ 9 |GF'1 QAL”; UL“ L.)l).u;.) L;La,.\slg .‘“ J&w
GAPDH 4 s al5aw oy, S

2 pped Lan Cuda il w3 iyl adllas gl

stoglio (03 o alblio Jlash §) Gy (2l oo ol
ol pialS cage J5US 09,5 4 Cuns EMS (3505 o8
blias joboay EMS (ppei g1 & 00 cajunl g
o IGF-1 (590 Glo )3 92 (steglie (1205 09)5 5l iy
76 EMS (pye3 oo g (Sloglie (pyed o cddlio Jloel
IGF-1 0590 ole oRIBl coge J)S 098 4 o
SIS0 ol oS > Sl 4 dagi LS
ol S e 1 ploul ool Sliyes LS 3 Ve
SMae (S sbasly gpshe pldld G )b 5l ol
@ a2y b Dgdiee 38 & paie (g5l S kel cuw
SHae )8 p e Jelse I (SHae (Boyymlbs oS4
sl MTOR JsSse lusyplyy yome b bl 5 & el
5 by ped plo olyor & EMS oSy pib a8 Sllas ,
badl, cuwslosd pbosl (bj o w55 2 I Cadgiee
Joyd g 2y 0395 EMS olKws b )5 a8 09,5 0 ol L
il el gblae Oygo gl o
0395 33 (§)line Cplis Waog)S' (yr W38 WIS eiee
@ 08 )90 Cud (O (22 Moy (23 0 b pAls
O @S &S b e o Uiy 9 ok 039 eSS S
adlae 5 (YF OY) sl guod b adlas | clillias

olyod & (Silge pped iy Bl &S ol )Ken g oI5 LES

ool ol s lesl @M3lae ()18 51 Glime oaimd
oS ol O U (i Cpgeil @l 3 2l g i
S)loline ygboas (aglie (1 yed 09,5 53 0)9> (bl ,> IGF-1
A 095 5 (p<e/+)) EMS (pya3 055 5l yide
EMS (pye5 095 3 IGF-1 (0ign ol 92 (P<+/-4))
2 (P<elen) g S 09)S 5l pie gyblas jobay 5
o g heglis (yye5 b cdllie Jlosl I ey olel
ol QI cage JRS 095 @ Cuns EMS (e
gy bl Ol (Y SKE) 500,85 IGF-1 3595,
ool oalie LY S5 5 55 GAPDH 4 s IGF-1

! Irisin/GAPDH (% of Control)

i

Wl (slaogS > cppnl oBian ol Oles W) UK
gl AL . Seglie i ped 09,5 A Comi Hbline oglis sl
Syl g (ke olul p SleMbl L )8 095 &y Cud jolins

ok 55 5l

n 0
3 !
T 15
o .
(0]
e .
° 1
g
o
G
< c
V)
-
: l
) J I l
RO ™S :

Gl 5 ol oluly el S 09,8 4 Coms ,bline
o 55 5l

\f.. el ¥ o leds A 695 /8 (SKhjs f9"‘ olKisls aloxo

voy


https://dor.isc.ac/dor/20.1001.1.25382810.1400.8.3.7.0
https://journal.jmu.ac.ir/article-1-550-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

2l 9 IGFLT 5y e (S 5l S 205 9 (Ghaglie (2 505 51/ 010 5 59 s 19k

b (eglie cpped cpiiSan § SO Buiod ) (izeen .y
5 e Sloms (Solol Doty o catin VY oo 4 oS
gl L(YR) 3,55 gpu IGF-1 &8 Jlo 55 0 tialls b5
oS loj e ¢z yo3 deliy g5 ile (93)lge > Clidos
RV %05 ) Slgie s pSojlul ilwg <83 9 gy b

LSl s Slgen pas

S 5 o

Gloyed & o ol ol 5uisd s gaesme o
) Yl SMae (S usll K00 g aglie (o559
& pppl g IGFLT (laguSyy zohw d90 > S5
oo il oo ol sl b5 Sl dlae sy b s e
e R P A TR
g o eyl b el odgs g cnl Gle
I b Mas oyl 5l pSin Gy cnp g9 0l
b Slewe 3Sles waw &) Glp 5509 o LRl
2 Cudgdze pols Baiod lacodsiss I (S e el
O OEred Dy u*-’b 4.19‘).3 > j\ ol 9 OJ)QJ dL&é
Golow g & b edliiw] Wl sl U 5l pols Gudss
! o il b aSGl @ dn g b bl seje b o
S g SMas drs Fpn Olib 3 g eje slaslen
olab & g JB ol G @l Cul (Ses
oo wtls JlieS 5 Jlole gl il 5y
Gl pols o glacydgie

1528 9 ;S
Sigpzd ady ) 8> Al jl 485y ol dlie
Sl S Sl (35 S 05,5 s i
ol p0 eaSES i o3l sl alawg pdy Wl Cudy asg
b boa b ¢l S guals sl 5 adle.
N EeaS Lanogs adllae o) omled o 6l 5Ly

S L e, wly el S oKl iagl
gy 35 & IRIAU.RASHT.REC.1399.021

&8lo o,
D)5 3939 (blie (45 )l5 HeSoma B aium g Ha3 3.

sor b e ol Slewa 3Sdes 3 EMS @l yes
ol e oyide 45 e ol §) Sb basl LS
olyor & (il (eglie (pyed 0g)S > AL SMae
i o 9 EMS a4 id e onyes EMS
391 o) 1 Sl o adlas gl (555 eizman 0 oanlie
Gygo & EMS clpen 4 (gl (gteglie (pe5 09)5 &S
sober EMS (9 (pid 2 (nyed 095 4 Cod (g bolne
dalls slosdsn (sloyeSl & adllae ol > 4 )51 g
b il 3 EMS by yos s i Lol e o,l] il
S yed 4 Cannsd (pyed g9 cnl Ol (S &5 SMae
aalllas 3 (VYY) casloals Jl)8 Bua 1) 39 EMS s g
slagbse > (goglie Sl pes plsl b Sen 5 (o)
Laiyo o 18,306 o) 5 cuienl o 0B (sl eo
ol il Al cpl > by il clld L
UCP1 5 FNDC5 (5 gshuw g bowdl cnienl (xS
@l b guen &5 45 odalie Jeglie (pyed bl I
Alawlio 4 ()Sen 5 jiiligpms (V0) Cusl ol adllae
oo v g (S5 g il gl Dyl 0)93 S
P oasby gl by » C SuSly oSy 9 il
iy b aoh ol il Al (glaadly ggecre
b je bl gopsd cdb flys ZVO B 700 ©ad b (s5len
Glp Syme Yl aniy JI,S5 S ZVD b L0 was
wle plalale wdy Gub jl g cwl gl wdy
OB oamd i o cpl b CRP zals el ¢opia gl
7ol adlas @l b guar o 2k cpinl odl w2
ot s L )lSed 5 gy Geid gl (V) Cal
2 Sl 8B L5 5k g o b b teglie (5 atan
@l @ ag b 2yl IGFBP-3 4 IGF-1 g iwgins
P ke GRIPl Cel o5 5l L cpped Wb pasie
i ol Szyp sl b dagejl IGF-1 5 (g togins
RIDEIr sl ol guod pols addllas by 5 (V) Cus Yo sixe
The 3> aglie cpped atin cuda L3 i il
sialles 65 1GF-1 g (g stuosiud 2 (6l iy S5 S,
o) ol ol adllas gl il 45 (YY) 3
Lol 565 IGF-1 j5 (gybolize yuss o)) Ke 4 Hofmann
b o (VA) 253,55 ()55 (stagliie (npe5 olo i I an
soy M 3,8ks a5 oyt ol adlas gl

\f.. el ¥ o leds A 695 /8 (SKhjs f9‘l‘ olKisls aloxo

Yo


https://dor.isc.ac/dor/20.1001.1.25382810.1400.8.3.7.0
https://journal.jmu.ac.ir/article-1-550-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

ol 9 IGFLT 4y (GMae (il S 5205 5 (Shoglia o pod 31 /OISan 5 59 s 23l

References

1. Mirzazadeh A, Sadeghirad B, Haghdoost A,
Bahreini F, Kermani MR. The prevalence of
obesity in Iran in recent decade; a systematic
review and meta-analysis study. Iranian Journal of
Public Health. 2009;38(3):1-11. (in Persian)

2. Alpert MA, Omran J, Bostick BP. Effects of
obesity on cardiovascular hemodynamics, cardiac
morphology, and ventricular function. Current
Obesity Reports. 2016;5(4):424-34.

3.Yazdi AB, Homaee HM, Peeri M. The effect of
endurance exercise and adenosine consumption on
UCP-1 gene expression in the visceral adipose
tissue of obese male rats. Iranian Journal of
Diabetes & Obesity. 2018;10(2):80-87. (in Persian)
4. Hejazi K, Attarzadeh Hosseini SR, Fathi M,
Mosaferi Ziaaldini M, Zaeemi M. Comparison the
effect of eight weeks aerobic training with
moderate and high intensities on serum levels of
Irisin and Uncoupling Protein 1 (UCP-1) in white
adipose tissue in obese male rats. Journal of
Gorgan  University of Medical Sciences.
2018;20(3):31-9. (in Persian)

5. Khademi S, Ranjbar R, Ghanbarzadeh M. Effect
of 8 weeks of circuit training on serum lIrisin levels
and insulin resistance index in overweight girls.
Scientific ~ Journals ~ Management  System.
2015;13(10):91-101.

6. Shirvani H, Aslani J. The effects of high-
intensity interval training vs. moderate-intensity
continuous training on serum irisin and expression
of skeletal muscle PGC-la gene in male rats.
Tehran University Medical Journal.
2017;75(7):513-20. (in Persian)

7.Rashidi E, Hosseini Kakhak SAR, Askari R. The
effect of 8 weeks resistance training with low load
and high load on testosterone, insulin-like growth
factor-1, insulin-like growth factor binding protein-
3 levels, and functional adaptations in older
women. Iranian Journal of Ageing.
2019;14(3):356-67. (in Persian)

8. Tosh DN, Fu Q, Callaway CW, McKnight RA,
McMillen IC, Ross MG, et al. Epigenetics of
programmed obesity: alteration in IUGR rat hepatic
IGF1 mRNA expression and histone structure in
rapid vs. delayed postnatal catch-up growth.
American Journal of Physiology-Gastrointestinal
and Liver Physiology. 2010;299(5):1023-9.

9. Brandt C, Pedersen BK. The role of exercise-
induced myokines in muscle homeostasis and the
defense against chronic diseases. Journal of
Biomedicine and Biotechnology.2010;1(1):1-6.
10.Reisi J, Ghaedi K, Rajabi H, Marandi SM. Can
resistance exercise alter irisin levels and expression

profiles of FNDC5 and UCP1 in rats? Asian
Journal of Sports Medicine. 2016;7(4):1-6.
11.Dehghani M, Kargarfard M, Rabiee F, Nasr-
Esfahani MH, Ghaedi K. A comparative study on
the effects of acute and chronic downhill running
vs uphill running exercise on the RNA levels of the
skeletal muscles PGC1-a, FNDCS5 and the adipose
UCP1 in BALB/c mice. Gene. 2018;679(45):369-
76.

12.Teimourian M, Fatolahi H, Mateenhomaei H.
Effect of different exercise mode and ur-solic acid
supplementation on FNDC5 and UCP1 gene
expression and plasma Irisin in rats.International
Journal of Sports and Exercise Medicine.
2020;6(1):1-7.

13. Shirzad J, Tofighi A, Tolouei Azar J, Khadem
Ansari MH. Adaptation of Irisin, follistatin and
myostatin to 8 weeks of resistance, endurance and
concurrent training in obese men. Sport Physiology
& Management Investigations. 2021;12(4):23-41.
14. Camporez J-PG, Petersen MC, Abudukadier A,
Moreira GV, Jurczak MJ, Friedman G, et al. Anti-
myostatin antibody increases muscle mass and
strength and improves insulin sensitivity in old
mice. Proceedings of the National Academy of
Sciences. 2016;113(8):2212-7.

15. West DW, Burd NA, Staples AW, Phillips SM.
Human  exercise-mediated  skeletal — muscle
hypertrophy is an intrinsic process. The
International Journal of Biochemistry &Cell
Biology. 2010;42(9):1371-5.

16. Pekkala S, Wiklund PK, Hulmi JJ, Ahtiainen
JP, Horttanainen M, Péllanen E, et al. Are skeletal
muscle FNDC5 gene expression and irisin release
regulated by exercise and related to health? The
Journal of Physiology. 2013;591(21):5393-400.

17. Derakhshan Nejad M, Nikbakht M,
Ghanbarzadeh M, Ranjbar R. Effect of concurrent
training order with electromyostimulation on
physical performance in young elderly women.
Archives of Rehabilitation. 2020;21(4):508-25.

18. Cassilhas RC, Viana VA, Grassmann V, Santos
RT, Santos RF, Tufik S, et al. The impact of
resistance exercise on the cognitive function of the
elderly. Medicine and Science in Sports and
Exercise. 2007;39(8):1401-7.

19.Nindl BC, Kraemer WJ, Marx JO, Arciero PJ,
Dohi K, Kellogg MD, et al. Overnight responses of
the circulating IGF-l system after acute, heavy-
resistance exercise. Journal of Applied Physiology.
2001;90(4):1319-26.

20.Arikawa AY, Kurzer MS, Thomas W, Schmitz
KH. No effect of exercise on insulin-like growth
factor-I, insulin, and glucose in young women

VEev Smb o o leds A 095 /8 (K pole olKisls aloxo

yor


https://dor.isc.ac/dor/20.1001.1.25382810.1400.8.3.7.0
https://journal.jmu.ac.ir/article-1-550-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

ol 9 IGFLT 4y (GMae (il S 5205 5 (Shoglia o pod 31 /OISan 5 59 s 23l

participating in a 16-week randomized controlled
trial. Cancer Epidemiology and Prevention
Biomarkers. 2010;19(11):2987-90.

21.Bily W, Trimmel L, Médlin M, Kaider A, Kern
H. Training program and additional electric muscle
stimulation for patellofemoral pain syndrome: a
pilot study. Archives of Physical Medicine and
Rehabilitation. 2008;89(7):1230-6.

22. Kim B. Western blot techniques. Molecular
Profiling. 2017;1606:133-9.

23.Wittmann K, Sieber C, von Stengel S, Kohl M,
Freiberger E, Jakob F, et al. Impact of whole body
electromyostimulation on cardiometabolic risk
factors in older women with sarcopenic obesity: the
randomized controlled FORMOSsA-sarcopenic
obesity study. Clinical Interventions in Aging.
2016;11(8):1697-706.

24.Kim J, Jee Y. EMS-effect of exercises with
music on fatness and biomarkers of obese elderly
women. Medicina. 2020;56(4):158-73.

25.Reisi J, Rajabi H, Ghaedi K, Marandi S-M,
Dehkhoda M-R. Effect of acute resistance training
on plasma Irisin protein level and expression of
muscle FNDCS5 and adipose tissue UCP1 genes in
male rats. Journal of Isfahan Medical School.
2013;31(256):1657-66. (in Persian)
26.Khosravianfar M, Sharifi G. Comparison of the
effect of period of resistance, aerobic and

concurrent training on irisin, CRP serum levels in
obese women. Journal Shahrekord University
Medical Science.2018;20(2):13-23. (in Persian)
27.Ribeiro AS, Schoenfeld BJ, Fleck SJ, Pina FL,
Nascimento MA, Cyrino ES. Effects of traditional
and pyramidal resistance training systems on
muscular strength, muscle mass, and hormonal
responses in older women: A randomized crossover
trial. The Journal of Strength & Conditioning
Research. 2017;31(7):1888-96.

28.Hofmann M, Schober-Halper B, Oesen S,
Franzke B, Tschan H, Bachl N, et al. Effects of
elastic band resistance training and nutritional
supplementation on muscle quality and circulating
muscle growth and degradation factors of
institutionalized elderly women: the Vienna Active
Ageing Study (VAAS). European Journal of
Applied Physiology. 2016;116(5):885-97.

29.S0 WY, Song M, Park YH, Cho BL, Lim JY,
Kim SH, et al. Body composition, fitness level,
anabolic hormones, and inflammatory cytokines in
the elderly: A randomized controlled trial. Aging
Clinical and Experimental Research. 2013;
25(2):167-74.

\f.. el ¥ o leds A 695 /8 (SKhjs f9‘l‘ olKisls aloxo

Yay


https://dor.isc.ac/dor/20.1001.1.25382810.1400.8.3.7.0
https://journal.jmu.ac.ir/article-1-550-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.25382810.1400.8.3.7.0 ]

Yavarmasroor et al/ The effect of resistance training and Electromyostimulation on IGF1-r and irisin

The effect of eight weeks resistance training and electrical muscle
stimulation on IGF1-r and irisin protein levels in middle-aged women

Received: 3 Nov 2021 Accepted: 27 Nov 2021

Soheila Yavarmasroor?, Alireza Elmieh?*, Mohammad Reza Fadaei Chafi?

1.Ph.D. Candidate of Exercise Physiology, Department of Physical Education and Sport Science, Faculty of
Humanities, Rasht Branch, Islamic Azad University, Rasht, Iran 2. Associate Professor, Department of Physical
Education and Sport Science, Faculty of Humanities, Rasht Branch, Islamic Azad University, Rasht, Iran. 3.
Assistant Professor, Department of Physical Education and Sport Science, Faculty of Humanities, Rasht Branch,
IslamicAzad University, Rasht, Iran

Abstract

Introduction: Obesity is one of the biggest health barriers among women and modulating the levels of
skeletal muscle-related growth factors in obese middle-aged women can improve muscle hypertrophy and
reduces fat mass. The aim of this study was the comparison of the effect of eight weeks resistance training
and electromyostimulation training on IGF1-r and irisin protein levels in middle-aged women.

Material and Methods: The present study was a semi-experimental, pretest-posttest with a control group.
The population of the present study Were formed by obese women in Rasht with an age range of 40 to 50
years. A total of 45 obese subjects in 3 groups of resistance training (n=15), electromyostimulation
training (EMS) (n=15) and control (n=15) were prepared for the study. The subjects of the training groups
did special exercises for 8 weeks. Western blotting technique was used to measure the expression of
proteins and was measured in the histogenic laboratory of Fanavaran Pasargad.

Results: The results of the present study showed that after eight weeks of training, in the expression of
irisin protein after intervention, both resistance training and EMS training increased the expression of
irisin protein compared to the control group, which was significantly higherin EMS training (p<0.05). In
the expression of IGF-1 protein after the intervention, both resistance training and EMS training increased
the expression of IGF-1 protein compared to the control group.

Conclusion: Resistance exercise training and electromyostimulation training may be an effective way to
improve protein levels associated with skeletal muscle growth in middle-aged women. In addition, the
intervention of electromyostimulation training played a more colorful role in the expression of these
proteins.

Keywords: Irisin, IGF-1, Resistance training, EMS training
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