[ Downloaded from jssu.ssu.ac.ir on 2026-02-03 ]

Journal of Shahid Sadoughi University of Medical Sciences O3 (B9 el (S 3y pole oSS gy ook alxo

e 2 to T, A
Vol. 23, No 5, Jul-Aug 2015 STk Zomd, VYA ol 0. olacd ¥ 59
Y
Pages: 411-419 - - FI-FIA axio
&

o 33 (339 SO IS 3355 9 (53198 (9 903 LD Caid 30

JUilo JUx 3 U p g (o liund 93

" e 080388 L 5 s < ymodindsy yrol K azgumo

ouS

N 0 @7 Sledshe ez Gl ] el Wl e wleioe Wl (o) S8L i Al )0 45 (S L (Sl gb ranads
adlin 5 59 e S liansd i 2 39 LS Slaea 5 551sn e Il (g aalllae pl 5l am 0g

OB 0255 GEY)S5l9n (nyed (2525 09,5 Loz 4 (Bolai b Jlu TAFTEYIF (s 0:S0leo b 0 ¥R sy By
b Cbe Job y0 Wb medl (8 VIS 05 09 el w3, 9 G )GSL w3, 9 Solse rpes (Y DISEL B9
5 oS 09,5 (S e/ LY 5l 8Ly 65 el b SISy w25 05,5 diie ;5 1 ped s, a b (55l58 (a3 095
) aelyy @ coless g 1F e ol b I o5 w235 09,5 5 Sk w3, oo 4 Sjlsm (nped alie o 55, an b SIS w3,
Slosesl 5 4Ly Gl Sl ianon (5 503T Bk 5l s pSesll Gekod slaiie aslin Sl a5 S wisged |2
N S S RO R T

5 (VSN O Y V) SISl 025y «OAFE NYAISYE VA G3l5 cys a3 sloog,S 5 ilimelsd ooy zlams doaidly
0 OIFFE VY AV NF) (s J508 05,5 1o o (0<-1+0) Ll as i s (V11D MAOENY) SIS o) + cppes
Q<+ 1-0)edly ialS (sl x5

SIS il o5 g oy ilindsd Gl SRl b S 03 olien 4 lan ayed (s RIS by s S A

30,5 (o8 N (7 O 0395 koS pas g b e )3 g canlie ()9 RS e (i (27 009

SBL 025 «iler (e (cpliacd 9 1 gunds slaejlg

Ol dgiuo agiio g3 8 28I (ol Gurdly o) ST8)92 320 o)l pulis IS - )
Oyl dguio gibnn (093 8 oIS ¢ 5509 (59092 u 09,5 Sy sbissl -V

Ol 3o cdgine (w93 oIES1S  o)09 ST992 3B 09,5 Jluiils -V
MtK54@Yah00.COM : ;Suis 2SIl Camg + O) 15 PF 1 FVE 1,85 (U o 0 Xiwns35)
VFRP/R/) 5 Gh s VPAP/) 1 /Y icdl s s


https://jssu.ssu.ac.ir/article-1-2697-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-03 ]

e 039 GBS 2138 0355 5 Silep o pod akad cuda ST FNY

0395 ALl g o piliedsd o a5 ol ool lad
o s (OO v9g (gl gne bLII (o
S35 2 Ol B ae) )3 9 (U S5y 2 &S 6%
L @l obs 5o oeildsd (ol ploxl g2 <l s
Oeilidgd a5 o o w0ged S)IF Ges 2y ez 0
g dgome Olidod & 4z b (V)05 el joti (g | oy
Geed g 485 Sygo aie) (nl )3 gL A5 oaBls
G980 (Sl Lad> gz )0 (355 el g S Coenl
Solie Ghgy sz 69y » sladlae & s e Sl @
2 e Jole S plyie 4 itiadgd p 0SB b 3 aalS
o Gz W oy alonil (9 o pde g (o S altse
ol sl m23) 9 Goler upe aie Cto Sl o
Jllee 005 oy (ilindd el 22 I 0575 SIS 039
Sl a2

IR O

055 Yz b (o de Sl g9 3l ol gibos
sbel aigad ol 9051 m 5 090310 Soge 4 5 020
039 4Ll ls 5l 808555 28 0 YA ol Gdoss
o Soge)l o oylailiel Blmul 5 Kl bl e
VO XI5 o35 e VYT a3 (Lo TAFTEYS
& o S skS YVINFEVAY Goy 0095 asled 5 0 S kS
2 @ GRS age hyy 4 alldbgls &0 4y a5
L o goge;l caled ol jo o sl Jadas g wyiws
e bzl G SIS 5 o) Ser o (IS )b
P 5 abgye gladalisisy JeoSs ) Gupes sl LLsl hogsy
Mz @ Bola sk g Ay G o 08,0 aslnls,
GBS Gj9 G2l w23, <G8 V)65l (05 05,5
05 059 Rl w5y 9 G V)G w5 viler (n el
NS s (25 )5, )5

Aot B8 o o p A BFe al b (g5lee (S
TV fgamme o)l an laan 5 abs cle Sow 4

w2 5o b gogesl i by o (VHal sl (and>

IYAYF 010 po cpaxdy 0 )losdd cpguw 9 Sy 0590

doddo

g osg Uy oy & Glie galex (Lol JSiw Sl

Sl el oo Glags o (owlid o 50 Jalse (2 St
255 1SN S oG Solled mhaws gz Al Jelse L
Wlol g Bl gt (VV)ls LLs | bas lows 5 <Seis o i
4 a5 Sl Gl as o) Glpl o Gloaias Jlaie (e 4 o559
Sl ((Su) 0l ;0 ki (Slind dxwg dbuly
iS5 ey S culled alS g olie e Bpae el
Shgo 4 oy o dhle S8y (65 sdes e ()]
033 Sz ol Byo a5 (Fb)ogd e 0,053 oy> il
S WS 7S Sl Siglen sladsse 5 0358 555
ol e 5B )ansl 38,5 o pled el 5 aiiles oo
(FS:Follistatin) psbiwadgd a5 o o0 So5elsm sl JsSdge
5 (Vh)ood i3 oy sl sobes o Ly 5 457 3905 oL
leige Wl o)z ol i @A 0 AT pege B L
5 (Hyper rophic)Sedg 5 pmle Sl 5l 6ol b Wi
e oyl o dInsulin-resistance) yJgudl 4 Cooglae Sgugs
O )abjssls g S iliddsd (VoS ladsg>
L ad, 656 eams Jusl S5 oolgls Lacl 5l
oS,y {TGF-B:Transforming Growth Factor Beta)
O Slmgen g paled 5 oy (sl )i ouiiSd 5 oolgils
CMas 0b, oaiSluailes a5 uiligle e b g el
AL obadsd 10 .(V)ogd oo OMae o) o o]
Slgiee oz 8l 0 Slagls 5l alas o Sl
Sl et cled ol oy oS F @Bl 0 cage slaids
Olincdsd b L3 5o 55 59 RelS 5 (o))9 Sl yes S
50 ke YoV Jlo o all axg LB wilg s
g Rl con ()9 ol &5 0l atie clagh
Jlo 5985 6505 (spp 30 (V120 (o0 Guilins
2 P oeiliadsd mha &5 00 5 (asiie s plowl V- 4
5 09 O by il als (59 8Ll slls g Gl ol 2
amd B (Vb oo Gl Ioaze oy 0055 (azlls

pll Bl () VoA 89, p &S lanlllas (o ol SO udos

O3 (PBgowo sl Sl yo = bl wlous g (Sbj pole ol LI1S alxo


https://jssu.ssu.ac.ir/article-1-2697-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-03 ]

Beyy

ol g el aygaxo

(adkai gllo)ons 55,l €50 055 055 B pae 3| Budios g5,
WS g lo0g> adlige WAt gd 5l (8 (e &5
Oeioe Lagi 050 (b o b gogail l3é 05, Guizeen
iy ale)y ogmd aiey )0 oY sleaiog 5 oad S
rizen o 03l Lagogasl 4y ) ki o9 5 (213
Lo giogeil (1 Rl Olie sl g 5 el
39t s J S 3 (58 o o
Jols b gogajl oy oS5 5 (i Sy slaasls
5 B alore 95 )0 (o) 0395 5 0oy aled 5 ()9 3
WD dle g S0l 5y el slaasliy 5l s
Sile e 3l eolaial b e goge;l a8 5,55kl (gl
C3 L g oud s Yles (59, » a5 (Fisco-chine)
Sleslainl b o)z doy0 g (55 b (g S ol yie proSy
& xSo3lail (InBody 720 English) yas <o 5 50UT oK

s99me 4 p S 5LS a5 (59 S ] oolitil b s g

A Al 5 b gogesl uy bogT sl yie 4y 03

4ol glyzl 5l o cel VY g aelp lz! 51 L8 alolddl
O e & Lil 5w <o o lagogesl 5l 059 selS
90 g 50 el Joe a4 (> (6 xS aigel (29l S5 3l s
5 bl alie Gloj 0 S aged (o) wspSaiged al>ye
5o b 5 sl opaie LT sladll 43 Loz
Laaigas oy Gauhs Sl 5l g il Jaio oRislejl 4y
ol S il a0 -V slos jo dimme slaaly) jo 5 (3Ll
cbile g Sojlail gl o (g)laeSs gam Slalesl ol
Enzyme-Linked )Yl g,low slacS 5 yuilindsd ooy
(5 ol sl (5,95 &S 18 el (Immunosorbent Assay
o eilinngd ooy Slacale woles ;5 035 eolin
iowd hilS 5 b Aol Gk Ladly pzee Ol
QRS

S350 soazly sl laosls Jlod g 4528 5 oy sl
5 osls e oo Jloy Sl plaebl ez (SaSTy
0F 3 BeirmenbBy S oeslS (el 5l il ly el

295 09,0 Slyess awslie 6lp izen 0y0 )5 eolatul

IYAYF 010 po cpaxdy 0 )losdd cpguw 9 Sy 0590

2S5 ety dw ol Wiy pod g 009 adds TO dg0> al>
TSSO 5 Sagnl (859 DU > (adds m)e S
adgl Sl ciS g 595 08 loy Dae el (ad3s
Sl cnyed Sl Sl oad i8S ks ped loy ey
Wb RS e e 0 O ele mie olye Bisb
el Selise o5 lagogesl ann sl et Ll
D0 ey sl e pleil (55ls

a b gogesl @l o5 iy gl 5 L aie S
ey & 4l Bime 9l @) dlidusy JoeSS alowg
S92 b s 0 3531 5 g dnnline STy95 atel Y aeloly
gl ao)s T 0NN SL (5 el w5 o5
Ssb 4w Jlel G 5 (s Syge 4 ) I8
4 (@n aw) sl al> o )3 9 A5 el Al po 4 4y 0595 JS
2Ly G pg alin g oo )3T als s g3 Do
Jol i g0 cpgd al> 10 09 (59 AR 4sliy 5l J5 alis
ahe g JSSgy £9,0 5l b 4 Cond I ialS w00 Y
5 (gl al>ye alin)gao,s Voo fals 4 cuiS5lh pow
A Cod 55 gaoy0 o alS aian g0 a5 paw al> e
S pals oS cl S5 pY og JSSen g9t 5l JE
O3 Loy alres g Jlosl 6ls 5 ol slaossy o i
b o 4 s (5 )57 ralS

4 b gogesl olie w5 @slip olzl 5l S aie S
Py & atle Gime ol @) deliieny JeoSS Al
» Lm@oyji o 5 0591 1 g dloee ST)95 el deloly
560,82l Sble b gl 5 g olde 4ol S ol
8Ly A A o il G5 ey B el L
a el ol 5 cSeiSy Wy ol s b 08 e LS
gl (i )9 SRl

Sygo a4 05,5 ez o o allis, I s 05 Lo
as,e Vel S daclioee S 5l 6550 ey 00
095 {(IVadlioe (Bgn 5l 20y V0 5l i 2>
(Bhys @6 als 09u)ssl ol 5l 58 s3lea e

SIS celo FA s aulgs o Sogesl 5l ai0ged (59m

O3 (PBgowo sl Sl yo = Sbloge Wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-2697-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-03 ]

BRSTRE-TILGPNCPE SPRPS PRV PELISOR TN Tl ) ¢

oS Sk w235 «s5lee (el sl Sl 5l plS e a8
039 Spsite » RS w9 SSL m), + sl
P ladsd Ol 9 O (@07 w0 (0098 diles
Olyee a5 03505 Slowl (6)ls sre Ol s axlllae 5,50 (L

sl ol o3ls goled ¥ Jgaz yo @l s oyl

ol BT 5 295 o Dl g s (S 905l ]

ghe b eolitul (S s slaggesl 5 48,k
RERER SRR IESC PR N

(oles (LT By ol ~Bg 550915 (59051 b Gubo

slo lis iegh sbeaidl .aisg Jb s ajer slyls b s

039 ol 5lam g J )0 ()b sbiandsd 5 (i Sy slo peiie 4y bgype st 5 55b1 slaasla ) Jeun

(NG/MI) (il 93 (woy9) (232 (Kg/M?) s 0395 4o (KQ) ¢339 3

(oo St aile) (s Slmibionile) | Glano lpmithsnile)  (laso Ol it rSilie) e
VEYENA YeIYEEY \fZA==AVAs Yo/VES/A <l Y
VINFENY YY/YEY/5 YeIfEVY YE/YEf/AQ - 6)‘9“’
VO£V YAfEY/Q YY/\EYN/-Y \idi==did )] b_;lSJ; 25,
VIgE\Y YeIYEY/A YENEN/Y - YY/a£¥f/4 -
VB VY VALY YPIYE- A VYIVEE/ Y Gl iy pes
VIVEND YeIOEYIY YOIOE- /A YY/AEY/A - Ls’&'l’
AR E=2NAYZ Ya/YLo/5 Ya/YEY/Y \AdAE=did <l 05 5,
VYEE/N YA YO/ YAYEY/IY YY/YEY/A o 6)”5

axgi bl ol (psliadsd (lie 2alS b 5 6 JS S
iz Gloog S (97 Seoyd Sl (e Sl @

Ogel I =21 VDol (g lo e pusS (w090
ol a5 48 oolitl laog,S e dnliio gy g5 arniad

Sl sdmlice BB Y Jooz 0 ol

(O3] ) —(Gges el

Ot &5 8Ly lgioe 1398 slaadl 4 4z L

05,5 10 Ol 2S5 Gk 35 09,5 50 (35 ShelS e
doyd Rl Gliee (i eigres Sl (Silen (o3
2ol oS g S w23, + Sl oy 095 10 2y
Ole (i ol ol osalie o JSS w3, 098

©25) 09,5 9 09 Silep (pyed 09,5 o (pilined rali8l

b goge3l G (o) o )d (P95 G dunlie Y Jga

p-value eSSl NS Wog,S
Ity e S 23,
IVA < fY SEL + 55152 Slse
e VIY &S oS
. EY .Is8 Silse
.. V/-q S +s5lse S w23,
s <10 S oS
CIVA - /FY s)lso
/-9 \/-9 &L w25, S5 o3, +sslee
ey \/$ ]
*p<0/01 e

IYAYF 010 po cpaxdy 0 )losdd cpguw 9 Sy 0590

O3 (PBgowo sl Sl yo = bl wlous g (Sbj pole ol LI1S alxo


https://jssu.ssu.ac.ir/article-1-2697-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-03 ]

B%10

ol g el aygaxo

asls gyl Sro s ool alitee slrog S
O dalie gly S§ ok geyl 5l (D= e/ V)l

ssalive BB ¥ Jgaz ;0 o @l 45 w05 oslitul laog S

il e

(o sire ) il S 0929 b (02 S0 yd Ol s

el 09,5 L aslie o SISy w23, 9 2ol sbreg,S o
» S8 w5y + Sl S 095 G S oS 0
Sl plas 1) gologine als I oS 098 b alie

o Oeilndgd Olyds e a5 (pl @) az gl b uimen

S P ot Sl oolitnl b o Soge3l oy ilinndgd Gline (89,5 Cr dmlie ¥ Jou

p-value el NS

Loy 5

SAYY -/
YO .-
ofe o) ./\“.
SAYY -/
-[5e o[-0
ofe e < /Y
YO .-
N o[-0
Fofeo -IvF

LN s)lso
S +s5le
A5 oS
Sl LTSS
S +s5le
A5 oS
silee NSRS
S w23, S5

S8 oS

*p<0.05
S NS @ gl Al aly 1556 AT AeSlen Waiiae
Ol 0aS weas @y e g 05 5l Azl e (08 (g
alas ;o) g3l g (559 WS 4 5 0392 (5.5 MRNA
S e S e o (il P S (o0 S0 28
Onilinadsd a5 gl al b 0o 500 059 JUd @ alae 0l
Lol 05800 abae 0l cum eibiagle o Slos 5l 5 555l> L
JLo a1y oS ool (rine (nl (B9 (o) p aslol o
MRNA oly a5 a8 jaseie @isld 13 (cwyp 3590 ()59
s & eibinndsd alidl g adls alidl stiadgd oS
A S g 0dd w5 alas e glosle Ty 3555
aS Cowl il - S ol ol les oole (pl Lisls Cond g 0
w3 )F 130 g (Sl alae o L) WS SO Gl @
ol ol s 4 uS S8 adg bl e
53 L (I sgiioe alae i Spo Tules 5 ousliindsd
2 oy b ate) 4o ol Sea o Diel a5 (gladlas
ol plowl ooy SAae 5y piliadsd 5 uibivsle

saalie o3l cnl oiliwsle 5 Geilindsd Oliee 55 (6

IYAYF 010 po cpaxdy 0 )losdd cpguw 9 Sy 0590

O S3ler aped Sloog S )0 e (piliesd lade
w3y 095 b amlie o G w5, 5 S mirsslee
09)5 dw o 5o oo LA Ty gyl gme s 5SS
o Sl Ol Aty 0 Gl DoldS S
s odalie 23 9 O ye AT Culid Iy (a5

G S 4 9 Sy

St a5 ol lad polo uiow glaaidly Jlod g 4 s
WSS Soe 4y kS @ il plhie (e s
ghe e GlFl 4 e G (ol w5, olyen
ol Slotees 09800 Jluiloe JUd e (U5 o (ilinddsd
ooy &S ol lis o) Ken g Hansen aslllas guls b aasdl
S g bl LoDl lia5h e 53 1y e ol
2 oty gl Gl ol pla o1 sla e
2o & Cond Wag 03ls plnil (L23y9 aped &5 (lmog S
@ laddgd (e Rl Geize Gl 09 )lo e Wnog S
Sl anh ok, el il alie 1) (8559 JUSs

3 Aidls w2500 el 9 Sl 0 (3ayh 4 il 5o S

O3 (PBgowo sl Sl yo = Sbloge Wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-2697-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-03 ]

- 039 PO G 5) 3 5lgn o ped axie b 3T NP

SAB RS w23, 09,5 5 il 8 St (Jle Laid Lol o
@429 b g Sl 03g o giae Sl o 5l 4y S
OU5 5 p Oeilimdsd (e (2lS 09,5 (nl o L asiy
ol 8 &S @z ey el Glie (ST L evalin
S 09,5 93 4 S iy (9 (Rl ookl sl og S
w7 Osn 005 RelS Jleisl (SIS i 5 slse
G s 5l ols 9g2g 100 09,8 A 5l i 05,5l o
sl p sl eolatnl a5 o, blaul oz le o yol>
b SBL mis oS5 5 SBL @le w3, «silse el
03¢5 ;0 SIS laze ol cucl \.\3|5369 Gilgp (o ped
(b 3l d9d pre Geiliedsd Gl Bl sl w0
S 55 Rl 095 5o (lindsd oy ol (RS
7 oS jeS Gy Gjg Jlogiae el 4 axg L
has 0355 Jlail falS (rizen g og,S ple 4y S
ooy A b anlie jo a3 los g4 (pl s Jxe 4y Wilgi oo
Syor90 Slpeis olml lp Allae Gogs S L g K00
SIS 025 o 8l ge aslllas nl (sloasil bl i
pro (elnddgd gl 2 (silge el ol e 4 SIS (5
0355yl Li> el gy 00 cwlie a5 s L
L biye slg lon o Giall ax 05 o> O9n
OB e asdly (U jsk ool (Bl g (35 48LS)
sloslitul g (Sl (5)lse (ogas ;o dnslr (sogee Sl
Sle 1y 259 Sl ped olped 4 (Sl 213 o5,
WS o Sy Sl b (js ALl (o e po 05

&l

Gz ol 3 (905031 Glyie 4 a5 e iz sl 4SS
D9 o (6, Rl dilosons il (o, Ko

References:

g b Soge;] i die) 10 455 he Bubiod Sl peud (i
b (2aS-(5,09)58 oad aB SIS0 (o8 Sluyed g9
Comdz duy oo Hhai 4y Ll (Ve)og olai o ol gubod
Ol yansd ol )0 odel Cewdy Glacsglas [ age Jule w3 o
Ol g Hansen Lol il Lo Gudod a4y Cond ouilinadsd
wlale JSo Jobyd v Geilindsd (e (37 &5 Wniias
9 039 (i 4 Al 0 pa il b WS od i (L5
Oy 50 &S 1) (oo eiliandsd (e Rl los (5559
Sl 5 ool (sla yige 40 wiawlos gl 349 4 Ll anllas 0,40
2 &8, G J5 el b w s o Kea 5 Vamvini

Cudgaote 45 Wty Aol (pl 4y g B0 o puilin]sd
039 ol lam, Sl e oy lslE g 58l 2k
ol JLio a4 g ogd oo (iliedgd (e il8l o
3 oty b 5 SRl (K Sy allyg; (s I8
009 Jolod plp o Gbli> pulle So plpie 4w
Olgw 5 sz 008 puablS Loy odgei Jes (SMae
9 09903 SwS o weS 5 meal @ o Sl sz
Sl a4z b (V))ogd oo (hjg a8lal b (Bl o5 oo
R @ e SRS 0jy Sl (2l ), ade cds
Wb Jlibee e ol pr oiladgd mhaw jlo e
3b 5 o,lSe 5 Cusgamme Yyl oS 285w lyies
STy o1 b 59 ool yen pae LB g S by, 4 s
Soals Talls g arslas Jlis a1 opwlinadsd 2l Csllae
ol g HDlac o5 yols cews 51 L g, ool 5l Jol> 039
Slpess &Sl @ dxgd bl 00y ol e oy 5l i

alils (gylo gire podd Al slog S (G p e uiliad 98

1- Kim YJ, Kim KY, Kim MS, Lee JH, Park T. A mixture of the aqueous extract of Garcinia cambogia, soy

peptide and L-carnitine reduces the accumulation of visceral fat mass in rats rendered obese by a high fat diet.

Genes Nutr 2008; 2: 353-58

IYAYF 010 po cpaxdy 0 )losdd cpguw 9 Sy 0590

O3 (PBgowo sl Sl yo = bl wlous g (Sbj pole ol LI1S alxo


https://jssu.ssu.ac.ir/article-1-2697-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-03 ]

Bfyvy ol)ws g il argao

2- Rector RS, Warner SO, Liu Y, Hinton Ps, Sun GY, Cox RH, et al. Exercise and diet induced weight loss
improves measures of oxidative stress and insulin sensitivity in adults with characteristics of the metabolic
syndrome. Am J Physiol Endocrinol Metab 2007; 293: E 500- 6

3- Yahya Pasdar ,Soraya Moridi, Farid Najafi, Parisa Niazi, Mohammad Heidary. The effect of nutritional
intervention and physical activities on weight reduction, J Kermanshah uni Medic Sci. 2012; 15(6):
427-34 [Persian]

4- Samuel VT, Petersen KF, Shulman GI. Lipid-induced insulin resistance: unravelling the mechanism. Lancet
2010; 375: 2267-77.

5- Brown MI, Bonomi L, Ungerleider N, Zina J, Kimura F, Mukheriee A. Follistatin and follistatin like-3
differentially regulate adiposity and glucose homeostasis. Obesity(silver spring) 2011; 19: 1940-49.

6- Faghih SH, Hedayati M, Abadi A, Kimiagar M. Comparison of the effects of cow 's milk, fortified soy milk,
and calcium supplement on plasma adipocytokines in overweight and obese women. Int J Endocrinol Metab
2010; 8(4): 188-93.

7- Tuuri T, Eramaa M, Hilden K,Ritvos O. The tissue distribution of activing a- and B-subunit and follistatin
messenger ribonucleic acids suggests mul- tiple sites of action for the activin-follistatin system during human
development. J Clin Endocrinol Metab 1994; 78(6): 1521-24.

8- Tortoriello DV, Sidis Y, Holtzman DA, Holmes WE, Schneyer Al. Hu man follistatin-related protein: a
structural homologue of follistatin with nu- clear localization. Endocrinolog 2001; 142(8): 3426-34.

9- Flanagan JN, Linder K, Mejhert N, Dungner E, Wahlen K, Decannes P, et al. Role of follistatin in promoting
adipogenesis in women. J Clin Endocrinol Metab 2009; 94(8): 3003-9.

10- Phillips DJ, de Kretser DM. Follistatin: a multifunctional reg- ulatory protein. Front Neuroendocrinol
1998; 19: 287-322.

11- Nakatani M, Kokubo M, Ohsawa Y, Sunada Y, Tsuchida K. Follistatin-derived peptide expression in muscle
decreases adipose tissue mass and prevents hepatic steatosis. Am J Physiol Endocrinol Metab 2011; 300(3):
43-53.

12- Hansen J, Brandt G, Nielsen AR, Hojman P, Whitham M, Febbraio MA, et al. Exercise Induces a marked
increase in plasma follistatin: evidence that follistatin is a contraction-induced hepatokine. Endocrinology 2011;
152(1): 164-71.

13- Norman, RJ Milner CR, Groome NP, Robertson DM. Circulating follistatin concentration are higher and
activin concentrations are lower in polycystic ovarian syndrome, human Reprod 2001; 16(4): 668-72.

14- Chodzko-Zajko WJ, Proctor DN, Fiatarone Singh MA, Minson CT, Nigg CR, Salem GJ, et al. Exercise
and physical activity for olderadults. Med Sci Sport Exerc 2009; 41(7): 1510-30.

15- Rashid-lamir A, Goudarzi M, ravasi A. The Comparison of acute and gradual weight loss Methods well.

IVAF 010 po cpaxiy 0 Lol (pgun 9 Comns 090 O3 (PBgowo sl Sl yo = Sbloge Wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-2697-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-03 ]

- 039 PO G 5) 5 $lg oyl axie s 3 FIA

trained wrestlers. Word J Sport Sci 2009; 2(4): 236-240. [Persian]

16- Delphan M, Rashid Lamir A, Delfan F. Resting plasma AgRP Levels response to exercise-conjugated diet and
only diet in overweight and obese sedentary females. Biol Sport 2012; 29(1): 45-50.

17- Tchernof A, Nolan A, Sites CK, Ades PA, Poehlman ET. Weight loss reduces C-reactive protein levels in
obese postmeno pausal women. Circulation levels in obese postmenopausal women. Circulation 2002; 105(5):
564-69.

18-Okita K, Nishijima H, Murakami T, Nagai T,Morita N, YoneZawa K, et al. Can exercise training with
weight loss lower serum C-reactive protein levels? Arterios Thromb Vasc Biol 2004; 24(10): 1869-73.

19- Dill DB, Costill DL. Calculation of percentage changes in volumes of blood, plasma, and red cells in
dehydration. J Appl Physiol 1974; 37: 247-48.

20- Diel P, Schiffer T, Geisler S, Hertrampf T, Mosler S, Schulz S, et al. Analysis of the effects of androgens
and training on myostatin propeptide and follistatin concentrations in blood and skeletal muscle using highly
sensitive Immuno PCR. Mol Cel Endocrino 2010; 330(1-2): 1-9.

21- Vamvini MT, Aronis KN, Chamberland JP, Mantzoros CS. Energy deprivation alters in a leptin- and
cortisol-independent manner circulating levels of activin a and follistatin but not myostatin in healthy males. J

Clin Endocrinol Metab 2011; 96(11): 3416-23.

IVAF 010 po cpaxiy 0 Lol (pgun 9 Comns 090 O3 (PBgowo sl Sl yo = bl wlous g (Sbj pole ol LI1S alxo


https://jssu.ssu.ac.ir/article-1-2697-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-03 ]

Bfya ol)ws g il argao

The Effect of an 8-week Aerobic Training and Weight-loss Diet on the
Level of Serum Follistatin in Inactive Middle-aged Women

Tajik M(MSc) *, Rashidlamir A(PhD)?, Attarzadeh Hosseini SR(PhD)?

1Department of Physical Education &Sport Sciences, International Branch of Ferdowsi University of Mashhad,
Mashhad, Iran
2’3Department of Physical Education &Sport Sciences, Ferdowsi University of Mashhad, Mashhad, Iran

Received: 16 Jan 2013 Accepted: 22 May 2014
Abstract

Introduction: Follistatin can prohibit adipocyte hypertrophy through its role in regulating the synthesis of
adipose tissue. Therefore, the aim of this study was to investigate the impact of aerobic exercises and weight-
loss diet on serum follistatin level in inactive middle-aged women.

Methods: 39 women with an average age of 39.43+3.6 were randomly divided into four experimental groups
including: aerobic, step-by-step weight loss diet(n=10), aerobics followed by step-by-step weight loss diet
(n=10) and low calorie weight lose(n=10). During eight weeks: the aerobic group exercised three days a week,
the step-by-step weight loss group lowered the calorie intake by 20-40% gradually, the third group did aerobic
exercise simultaneously keeping step-by-step weight loss diet three times a week, and the fourth group
performed their plan by lowering the calorie intake by 40% in a steady way. Moreover, the study variables
were measured before and after the interventionand, the study data were statistically analyzed utilizing paired
samples t-test and one-way Anova test.

Results: Serum Follistatin levels significantly increased( p<0.05) in the groups of aerobics(1.86+0.17, 1.67+0.18),
step-by-step weight lose diet(1.6+£0.17, 1.5+0.21), and aerobics+ step-by-step diet(1.7+£0.15, 1.55+0.17),
respectively, whereas in the low calorie group, the level of serum follistatin(1.36+0.11, 1.47+0.16) significantly
decreased(p<0.05).

conclusion: The method of aerobic excercise along with the step-by-step diet can lead to achieving a healthy
weight loss by increasing follistatin level and stimulating the catabolic process of body fal mass. Moreover, it

may cause no ersion of fat free mass.
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