[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

Journal of Shahid Sadoughi University of Medical Sciences 33 (B9 el Sy poke oL (g sede alxo

Vol. 23, No.3, May-Jun 2015 NSTE IS T IFAE 3105 ¥ o)t T¥ 0,90
vl "
VS ruv.

Pages: 269-279 s YHAYVA amino

01930 99 bl g (o o5 (3 lowdhy pSLao g9 i SILy e 51
Gl Wby

Ol diljy8 ¢ 5955 JLSl e 5955 ylav

TN

e 3 Slllle 55 gn i 5 s e Tl (slasgn,s 5 o (2815 4 e (35 L] 5 Bl ranae
i Sl o3 45 Sl oad (aide (pgw g Senl Sguze 5 Sl Jleas dapludl 5 0509 4 (rslinnl 5 IS 2 (Fu 05 Aol
Ol ilienl 5 5l 157 (oledly polde p WDo (nped ol 7 ST (o 2 A9 cnl 5 Baa S S p ) ST nl WilgS e
Sl Gl el

9 2Ll jlaal s adlo Hlaiadles a5l Gl aedls 050 Ve slaws sl o520 dod g5 51 a5 aslllas cpl jo 1oy b9,
o sl VEFIOF 03) ;S 09,5 o (U £F o ¢ TlS AF/NVY (55 i 8l VEOITYA 08) 5505 09,5 90 j0 Bolai job 4
g dd> ¥ aan 2 ol £ Dok ) Wiy Sloyd (el Aol p (0,55 09,5 e WD paned (Lo FO ps 0,59l S AFIA (59
WD (6K LS 9 050,50 il o gladslas e 08 09,5 a5 Jl> o e, cdl e ) (aads £ Soe a4 add> 0
b Ll o )5 (> diged il (S ojll 05 55 5o 5l Dlypad am g B8 (S 038 (a3l 5 (057 S0 )d (s sle et
L syl Olwlre colod o aid )5 bl 5 ) )5 olowdl liee Lizmw (6lp Sl yod 5l am g 8 el FA cal> 10 g0
A plesil Y asens SPSS l53le )3

0eolS (g)lo cime jobo iy (T ol £ ploil Claie WHR s BMI (o2 0o )0 (59 polae a5 sl )las goll il
O Sl g (Ko (imen 5 (P /+0) <L iuli8l g lo pme yob 4y il 5 )T Sledly polie (P60 0) Bl
= [QY P= o v e )ad oaalie u».’l.».w)‘ @La.».uy.a ).’QLD.ALQ,J; &Lo.w)b )JQLM

) ol 9 0l 15 (olewdly polie g aalS ) WHR g oy 0095 (sl g0)2 2o )0 (339 iy (2 p05 oo 7 1is peS ems

15 35 e b ol S et (5 S sine (S mipon 5 383 g Sl

Olrl LT OILT (S 3y pole 038l (o009 (S59)92 500 9,5 2yl Gulaid IS -

Olnl Ol jo3 «Shotly 3219 g8 ply 28> (5 Sy 3y 9 seloiz] pole 29,5 Jwlid)IS -V
Ol rl 0ol (OBl 93 3519 «gollusl ST o8NS (o539 (ST8)92 32 095 Jludiils ¥
imanzakavi@yah00.Com : ;Suig xSl Camg = V)V FAV Y+ D) 1005 «(U gk d3danny 95) ¥
A \WAR A BN-SYEVFY 1PAV/B/PY :edb s g b


https://jssu.ssu.ac.ir/article-1-2914-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

o o Lmntl 9 5 55 (2 LoDy 0o 9 Dy Ly peit ST TV

D, dgzg cadlie Sledbl o)l cpl o (VYAY)Ewl ous
| 13 iz el a5 Wlos S by Slalllas 51 s
aS ailes,S WMel Oldlas plo 5 (A )aws o ials
sl (MNP, 16 wie 6yl gd ol
Pl oans )3 (S 0 Ole s plad ol R
glhw &ly o wboe A8 G pla 5 RlE QLG
2y Bl e 3l Jobs bt s Gl 5 ledly
Ghanbari- .(\0\#)aly o iol38l o e (65,50 Joles Lol
o b glopls taglie oy yed dnde Sy 4 Gy o Niaki
Sialsdl b aS 58 samlie 1, lawsdly el ,S el g
33 e (VV)3g: (e g olyen SIS olewdly olaw
s pled 65910 0593 )3 SIS (STheS Jslone By
mohs Lialdl a5 ws sanline Laig)ls 09,8 b anglie o
OB Ngz Gl 3l GLas g p (VAAS 058w (5
S8l o Gl ol Sl gite (6551 Sl 4 pamie (bl b
ol @ ol Ragn (Fn alple Sebie odne 4S5 e
e golate SIS1 bl 5 G S AT W) A
3 ol Cglladl o Slee Cunl (See sl 3
ol Sllhe (Ve ANl 5 Sl Siln il
(Slodg, —gase OS> Gl p bl &S wes
Dl (K 90590 ghy eIk IS SIS jlngen
A @3 s o ojs el ol bl sl
SisS als 4 Ladly ol clle ()05l
(YV)G55 G2l (Yo S 5 (2lde oasy «(V )5y
4 e (g Bl g (Sl 395 oo a5 (VYT Sl 4
GRR93 53 d9don (plewdl Gl 9 5l 5 e ShalS
o9 ALal shils ol 3y slinl jlade o) San 4 Beasley
oAl b @l o3l 5o 5 YOY ply G 035 a3lo b
b 039 Gl GBI L avslie (o Ye 5l 5 Gy oy 00
Jobs g2 bl 5 S o5 bl 51 (Y F)osy jiomly
ol 2 F s Sl oged el Wiin H5e (65

asliyy Sl o)lys Slalllas oy oo Sl 4y (55,0 oyge 50

\yar JL:)}' Py 0 ylosdd (Pgun 9 Sy 090

doddo

Eous g 0050 Lis Lol> b codhe ML 5 (S6 (Sl
oais WLl o5 4 5 03y phee 5 oz Wy o
Sl Glp Sk ol 3 ol b 0 (V)ewYl e
@l 45 dgdige iyl (O o0 el 2Y) Djse 4
(Ml Hlaiadle alex 51 i solod jo A ol,81 aen
EU | PR v TR ¥) T | OV S PN O S KV
(D)agdis0 05 (27 D9 0398 o) o2

45 09 oo el (sl oz s ol I (6551 Jols
5 S ey Bl e 9 635 0 Jelge Juld
i A ates e ond aisll el g0 il
e S N i i
49 gy odxe (ugaigh la sl bawgs odec 5k 4 a5
Jole G plgie g (BF)ogd o0 i5u) 95 Oy 0950
Growth  ub) (ge)90 lody, i pelas )0 JS3e
YA cwl oo aslils g5, Jolss 4 (GH: Hormone)
9 S S0 o2 095 S oy 5l @Sl e oS
(Obestatin) cypslivl d )5 5 ogdle i o0 Su,20 1) (59
Lo 9 odxo wsd.:jﬁ )l aS el Lg‘d..u..AT M‘ Yy M s_i)
Ol A )09l so (10508 (5 (5 Jawgi g w5 009,
o3 5l am A odd §lie o5 eile of 5 awis
Sliass 35T .O )cwl oal Jglate Ol et
Sl i 5l owileadl g od )5 4z Sl aS oS e ol
Sl (gey98 99 (nl WS o0 Lt Sy Gy
(oS b aaslie o (Ve Nadle golaie SG5elgm s
Clled g onme ksl e o yielS 1) i sl
A5 oN Ojy (L 53 g wlei e 55l pgis; (oL
GRS aizmen g il @e 9 (Solom Sullad ablios

addllas (B8g> 0 (a0 (39 9 GH b5 55,1 Jolss yo o]

O3 (Bgo sl Sloyo = (Sl Wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2914-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

Byvy

Lo 9 5555 o

2ok Sl by S ewp 4 Sl oliies
Jie Ol @ wilaizlon olewdly 5 (oo sloyes
w1y oMy s Sl 0g a0 ) Ses 9 Khodadai
adlal hls b5 gm0 Conglio g (oo i pl Zolaw
LA A 0wl Jes 4 o cwy o b Lol (¥F)los 7 sy 0 0559
o ol £ Sl e i Glo) nl b g yiee
Sl (sse Gl 5 G5 bl Ol 2 M
or & Gz opl o cplpls ol sais e (Gl
5 o) ledl palie 1S e n a3 ole £
Gl oals aSlo Gl anadle Gls e sl

IR P9

dsb & azs b (25 dedd g5 5l ;o Bk )
2 lel sl 0g Gl Sjgo 4 g oabikie g5 51 oo
e hiadls w5 gle axalle 5,0 Yo olass o igl ool
(UFS 5 075) 09,5 99 ;5 Bolai job 4y 5 DLl jlsal
Gl 5 plle Gl el ol pe il (gl Wiadh e
dolidiw ) 550 aslitny I Sloyed jo 2850 Gl
ol 5o ol eolaiwl (o b po geph gl (Solel
Lolsel 5l pluells als 550 wizr @y axrlie b Gudos
L BMD) (o 0o (axlh 5 (59 9 98 o 25 ol
a5 el b ad (8 55000 p e (339) Jos8
e Gl amelle glyie 4 0 Yol YL T BMI
e diels b aedles 3l ol3l Slulid 5l s
Sobel asliciw ) 9.5 ,L sl 6T a4 Jls #O G #F
O eSSl am ol sols (G adled o ge0h gl
ale a5 ol @oy)‘—l da ‘5!‘09.0)'] ool ey deliian
Qs H s B ypan 5 (6 lew alndS (olo il (b)) (0359
oolil ()39 (RS gy S5l a5 le Sogejl reizen
aiadls Vo ggeme 5o a0l Bds b opl 5l wis S
@S 095 Vo (Bl Sjge a4 g oad bl Gl
SF 8GR V) SS9 (Y )

GoBle) 98 (Jlo) o gloyemste aslllas cpl o
ety oy o338 e sk S s b (LT -SECA)

\yar JL:)}' Py 0 ylosdd (Pgun 9 Sy 090

Sgdoe g Sl )Lu.u cl.ﬁul.ma‘ B o).vs L Q“"L"“""‘ » ‘su]o.v
S jeo (Sdple 5 Seeyse Glaaw,p )0 ol
Aos oslenl g 5 gl St oga 0 Sl
ol Fge Jeloe 51 (Ko plyie 4 (25559 slagn o3 ploxl
oeals ilosls lis b iegh 5l >0 o)l 029 (655
ox oy wles Grals o Jlis a5 gayed 51 B0 o3
Iy od S wlewdly v Wilsi oo (BMI :Body Max Index)
iyl dndr i adlhe Sy e (YO-TY)oms s
@Lo.w)b C9‘|a‘“’ » bz glooads b Lg‘o).ﬂd L§'°5L°“°
)j..v.é &‘d.x]Ua.a B (Y/\)w‘ ol U’“")‘)f u...»L».m.“ 9 U"J)f
9 ogigd iliml JSSbale  Jeed 5 o e atie (il S
(YQ)&M‘ 0L Sy Lbu,u}c 3o &?95 039,

S ol lis ol )Kes g Ghanbari-Niaki a5
3l sl suS (59505 ¢ (ATP :Adoenosine triphosphate)
Loy &l 5 o (2l 0y LaAge )3 dgesl B2)35
13 il mpe S5l SO lare 4 Wlgs o 45 g o
LoDl (bl gelans 0 sunlie primmod 0,05 15 Laive
Pl 5 s 0S5 35S 5 ATP pals 36 o5
3 8l e 1) Azl Candlyn 1 (23559 Slacn e
S 5l 5 a5 80,5 (6,5 Al 4565 (ol ol Kiagyy am
)z Gl 05 (6551 S 2 il

Ot JoS (Saalon 5 ol sl @ (S35d555) D
Gk 3l el 53 ol 3 Sl g5y 5 28 e
133 ez oS J S wiedon slosd 4 (53909 S
Sloserd &2 SIS o IS S5 Gy e 5 8,65 g0
wé&.}aé&l&éy&:bowuﬁw ‘5'5 ‘570);3.:
S plse 4 GGy bws (555 ol (V)aS e oy
S oS5 01 59 45 Glamr (FoUT 51 058 a1 pamio i)
g a4l Odlae drwgl jehate 4 SMac uall § JlS (Cugd
odd Al wad go oolwl alac Jolw o uile S5k
iy o alesS A 3] Sl (FYFTIC
sla Sobel 5 S sl ples i ples 1y Dy

O3 (Bgo sl Sloyo = (Sl Wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2914-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

e oyl g ol 55 (LoDl pr0lin 4 Sy Ly yad 1 YVYE

S e as a1 b bogeil azs 5l ey
P2l w5, b Sl GlagSl lagygesl 2
58 el FA g sladisai a8 Syle, Gai Jb
Sl om el TA 5 (s3] Ghan) el andr sl 9,5
WYl (e 5 S e (L) G yed Al ()5
25 me A Celh el sl ddls o g ailas slisl cels
Cowd (olod 0y g 5l Anldd Cuondg 5o (o Ve 4 L
sl o oads a8)F (53 285 plnil o goges] G
Ethylen Diamine ) 5 (95 olislas oole (sol> |yl
a8y Vo Ol A e W0 alsu, (EDTA :Tetra Acetate
Set sl olliwd jo aads 0 90 Ve YO ey b
Srdde S slbogss Sy Jol> sladly g 0ad
Jine oSl & san Jole sl ol 5
SIS (28 Do ) o F il az s -V gles o s
AW

IS gl e alege g0 beaised sl
Gilesl 5 0w T @5 8 ) 5ss o ye S5 sladised
kS oS Ll dbge GdSSen el p Sl 9
bwg olKails Salsise] oinlejl j3 (5,555 Sliles
oMy iy oo 5l an 28 sl oBilejl rniSS
20,5 3 (WHR: Waist-Hip Ratio) BMI 59 5 33 lsaxe
RERE PSR FS T e

5 ae2 b Gogail Sl Ty s)p Slr sheost Ll
L Wools a395 09 oy oy 3l o - oolaswl 0,5 g0
900 dnlie (glp ot ol B1F5elS yg03l 5l eolaul
F 255 G amlie ly s s el 5l g S
Ol Ot Bl )2 lp ool s T 505
SKon Sl ] lowdly i b oS alowdh
shoslatnl b g bl Slawle ads 00,5 ooliwl (ygm oo
IS o s e st aloxil 14 ases SPSS L3l 3
RGPV NS RN

2 JrS 9 78 slog S sl Sosesl Slown S

\yar JL:)}' Py 0 ylosdd (Pgun 9 Sy 090

PSS » Sl ) siler Ol iSlas (Su esgi el
dn Body olfws 5l il a0 a4y 08 590 G (aiiBs o
o9 b elewdy 5 )5 mhaw (0,5 -BIOSPACE ¥ Juw)
Ceewlu> b Human Ghrelin (GH) kit <5 lawgs 9 ELISA
oz S cle (Cat.No: CK-E10638) ng/ml. /-
L Human Obestatin (OB) Kit .S lawgi g ELISA g,
,giS L (Cat.No: CK-E90108) ng/ml «/+\ cowlus>
B3 (6 S0l (5 yol ilund o) pu
S &y (278 09,5 oga3l 5l gasl S 285 5l
plol 4 (azds £ al> o wan yo j0 Al aw) ok F
A Ry g ge Sugh yd Sluped il Wy Ol pel
oles 1 ayed o o Wb olie Dy 000 S
b ogasl szl g 4y aslol jo 5 05 0 1SS T, 1yl
(e ol oo 1y o3 sla leial, obla g 0,5 oo Ol
Uil jghite 4y sad JpuS g diwal Ojgo a4 OIS > pled
oals (B0l b gogail a4y 6,50k anlp Joed 5 (Sinlen
S8 eolaiul 0590 Budiod pl yo A Sl el adS ol
Cewd 4y SYlae g ciS jgpe 3l AT o yed gloasliy basis
dw A pped dudx e (YY-Fo)culs chlle wg sdsl
5 4yl o & S g dloye 5 Dy Sligyes
aloul oolis! g dinis wawles alize Y o Sl el
P) S5 55 » Slued Jol i & Sl el (al i oo
g b 4 dalol o g ged ool I OS> WS s
wanlex Sl o il Sl el al oo 00433 k! RN
0,90 Sy puizmed Ndd Colan coliw] 5 At e
09,5 o8l o as 5 b o oS > O Glast ¥ el
A 0g3 g,y slacldled 4 add Sl el 0,90 0 wall
095 99 o 5l Slayed S gy lp Slayed pledl 5l G

Sl Joe 4 5031 e

O3 (Bgo sl Sloyo = (Sl Wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2914-en.html

2vvy Oly5ed 5 5555 (ylos!

VYo PY ygnil g o[ T [ OF 5051 ) S JOM PNV IR v
Srduslio (0 aS was co (lis |y iy e oo £ 5l am OBanses o slibcares Slasie ) Jgu
Cool il (gl Graldl (Y T 0p305D) (29,5 o (oo il)ad  (JLodpw  olaxi og)F
Sl Sl ke dslie 55 Y Jgax (p=/v 0 0) VPOIYA ¥ \e g

g L e . e un e \SE10 £0 \-
1093l0M) 75 095 0 | Gl 2 p5 9 il S
D) JpsS g ((OFOE-[-0F Oﬁ*}]u*% RIARA ==Y EN ¢4
oo 8 5 amy (TR [+ AD Spa5l ug o [EYSE [ AF sopgayl  OUS BosS Oy Ao slapiie St e ¥ g

T e - ‘ PR “ ‘ R =L
0923 (2955 (e dmaliie j3 oS wad oo (LS 1) Dy 0y 3 MUz w2 w5 polie b ol @l e

Joaz o (p=r/e v ) cl wlily (gl gire il (JRiww t
lodly polie b 5l olewdly polie &S b ool i ¥ 080 % oSl s LS pledl polie y SdL el
P=efev)as odmlie b o (Swn bl 5eSiles duslie ¥ Jgaz (P[0 0) 28l li8l gl sxe

r=+/a-Y 75 055 5 Gl 25 90) G5 plewdly Sl s

Gl e ysb & Dy (pped ole & alxil Cdleze WHR

75 9 J S oy S 15 eeilm B oygeilin 5l gl (sl pitte Sl ¥ Jgux

P-Value t P-Value t o905 o 9051 Ly 09,5 Sl sl
Jiwmo Wwod  (Glome Slyibh ko) (o Sl it Sleo)

oo —AAYE [+~ —VIAYY INARESTNA S AY-YEVO/FO Jyas (555059
e AEYS A+ IYAEVO/YA ABIOYEY 0/04 oS

e AAA - IV STy YO/OYYEY/F-0 YIO SEVIFS0 Jys EJESIRWAY
woleen —AAAY YYINYEY /SN YEVELEY/VY oS

gl -/« fA o[- VAYY Y IFYALYIY Y ARIARAESVARVA Jys (kg/m*)BMI
oo AASY YA/ Y/ ARVER f == VTN S

gl Al < [OAY -+ 1bOY \RAREIERR VeNPE [ Jys WHR
woleen a/- Yo Ve VFE-/. -9 VeYOE-/NF e

seleee SAYIOYA o[- -V/va¥ SONYE /2N O fE e 0f Jys ng/mly:,J 5
woleen -fVIFFY YIVAYE:/FO- - /0FAE /- VY e

seleee  SVOVYY e/ -)-/Pay AT RESIEVIN [EYSE /- AF Jys ng/ml),ste!
gele e SAAMAL - |OSOE- [+ OF AME IR 4 2

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

P/ 0 mhaw jo g)lo e

Ol QLo Sliis b G5 olewdly Sl (Saen T Jgor

P-Value (S g o ol
fefe s Y bl g ) S

PSe120) )0 6 lo gino pelan
G5 A 9 wx

2l il gl e ysb a4y peilin] Gloisme ysb ay Dy ped ole & alowil ileie WHR

IVAF 01035 (pamw 0 Lol (o guus § Comns 0590 O3 (Bgo sl Sloyo = (Sl Wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2914-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

e oyl g ol 55 LoDy pr0lin 4 iy Ly yad L1 YVEE

2,855k Jg (TS oo ol o (59 9 Lol oudass 5o
e Gl melass o Wlgi oo bl 5 (5 Ol Gesb 51 &S
oy cpl yo (FVdleoss azlis je wail Lo
L opyed dd> G 51 oy 0 4 )], g Ghanbari-Niaki
hSe @ 0 heslie oyl and> o ol e
(YAl gylo g s pyed e lacas
Silorie oyl aeliyy SO ST cuy 4 (] Se 5 Mansouri
u.»‘ Cul...u gmlof u...»L».m.“ kS’Lo'MJ)L Cj-l"“’ » O ol..55
L(b@bj,a)'T 50 Lewodly sl Cﬁja.w aS ol las iegh
gho o WS St ol Kiegs 5 i i
JJERCIRVRRN X S S S PO | P SO FOCIPS. S Lo
Soe A Jaed el aebpy SO uioren (FF)o 5 o
Sladly uilind] Zolaw jo YYM/MIN ol b aie i
Sl Beio S 53 ol 31 TS sl (6 s o ige
Blol 4 o138 w5, o9 Lol Glils (808 59 ialS
as ol lis Juegh opl s @, 8 4 Sa cdls
SN Sdld g oy o Dlhaee Sy ol w5 oSS
OB i) o Az )0 5 0l 5 el 4 e
YVl ghlo gxe yuss 0 5 mhaw a5 b jo 2dl
s amas Lle> 31 ool SKen 5 Saghebjoo  regh o
5 Al )ljga a_i: //\‘ 9 o ool 99 L: 6‘0).:‘0 ‘5.\.95[.&.4
I8 sy 230 lez U Comssad 5 Lewsdly il mlaws
S TA e Sal b lewodl pilinl e Baizs ol o088
ol as Jb o cdl jrals gyls pme job 4 aniig (1SS
RIEC -SRIV )lasz.u s 1S S LE 0,5 0 s
09,5 93 31 o g )3 Comghid il mhaw Slposs
Ol 4 ) 5 e Cos aS @ Az g b ogus o e
u**-“)-e‘ 6)‘%5‘-*" sk a4 anin 1SS SO A g8 0
$lp Jlz! job ay ol ol o Siwg sy i 4y wgy a8l
Ooge $5 0 a8y Cews 5l mbe Gl g e 2l o S e

(FAHowl a8 5

\yar JL:)}' Py 0 ylosdd (Pgun 9 Sy 090

5 oS e nly Gy (nyed oo P 1 L0l iaghy
GeioS @l 09l owyp 1) Gl el sy )3 (i
33 Sologine Gl Bl o Iy pe &S 0ls plis ol
e g 08 e Gl 9 Gl lewdl Glis
solie g Gl plewdly polie G gyl e (Sien
wlo lid b gw,yp (S 00 0929 il Slewdl
039 5SS 5 65 SO 50 oo BB bl 5 S
K00S4 s iy ol sy o L 4 (AN EE) s
WALl gl g 9 CluSTdas cal o o el Jlesl
by golyzr OLe (0535 5l (S (Bl oS Ll
Loojybe slo)lgsle 5 Julge colid cnlplo ol (5594l
P 27 are g amsly Ll mhe )l 4 wlgiee (Sl
Slr G2on 5o ae) cnl )0 S S8 Gloys glaa e
@ @l m)) g Wlal shls (BasS (59 el (o)
S5 opl @l cwl oal a3 3 5 4 Jay codled adls]
9 @27 05 Sl ,Sn Qe @, oSS ol plas
Gl O Gl 5 G5y el A e Gy clled
S oo et S e ST Jb 3 09d oo il
4 ol Gl cal (See wilos S5 by Gl Sangyy
Ojy el Li> sln (65908 )8 g 5le iy el JLis
g bl s seed pil oo gl L &S (YY)al
33 bl 5 S G 3l sy Sl 4 aasdly )l
Oeimed ABL ALIL (pepe jleww (B (Sl By Sle
e Gl 4 Gla (B35S )0 bl 5 (57 a8
Cyate N (g 9 kSl e joliie 4 hle 9955k
o Jb o pol> Gabow ;0 (FV)Cws (Sl e 5 090 o0
Lawsdly 05l 5 Cmlinl (50 w28l 2alS” b Goge3T (35
Ol edls (g)logine psS Wy (npeS ole 75l am
Comdg g G b ladly (il 5 ()5 Ol s ol (S
Al bLs o la Sogesl ads
sl J7S7 9 (b9 00 S35 Sre sla)ls g 5l ax S
By e Wil Jes o9 (Jy wiien Ji5e )iy SRl 5
ot Ui a8 Wloads plulis alore sloyge 90 Conad

O3 (Bgo sl Sloyo = (Sl Wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2914-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

Brvo

Lo 9 5555 o

A wase ol ol G (TV)abee 205 (59
A 09,5 b analie jo (g) olb atia A 5l e WHR
s L WHR 285 Logos .l azils (gls sne alS
Soe g DAl Az e el & Sl Gt g Due GYeb
sbul WHR 3 (6708 hals sl S (e
Sl aS 0,5 peedd 45935 lgis Wbl b (FA)S el oo
sz Sy s WHR s e ol 6l Sl jad Sow g
ol 0350 (B

Sl g cwl obs oy Lo eiS o LM Gh))9
A8 Sy s LS sl DUl g Lad Gl el
290 4 (o2l et g sl o ie o 59 e B9
20 ool p &5 (6l 435S @ sl (gl § @ US>
CFVsl o1 5 00 Sy s Sy 43 S > (ol 2]
Oygeo a4 Mas ] 50 a5 i Seglie sl b ,g S,
U5 0%, So b Dy hyhs edee oy alSlax
Oley o s alae 095 paiz (Sualon 5 loJlad il
(YA ew!

s ol B plil ol (i sy slaasil ggome 53
Ol (plewdly polie 5 5 pleadl polie W3Oy
5 oS @ledl polie (o g Pl Gl pob 4
9 313 392y )l gine (Saron (il (olowdly polis
s W WHR 5 (52 o j0 BMI (59 sl e (e
polae vy e I olple sl els d)lo@M
Soyd g BME s Slpess b bl 5 (0d 5 (londly

sl bl s yz

References:

ol Do g DD (g8 o0 H1a5 4y (IS yob 4

S 5 sk e b Sogesl (o9 b (pog LaL (b pes
Loy p el S5 j0 Cold Gy (oS sl o
Sliass ax 81 ol andls rai laxdl jo g 00gs glate
5 oS ledl pshe G yed Sl ojlys (S
Slayed Sl siooh 058 (g Cenl oad plal sl
sialle 1o pe bl 5 (5l )5 plendly lie 22 1) M

el 03,55 gy 2 1y Bl

9 207 2230 (039 oy (pyed ol £ aS 09, o U]

ol a0 ol Cawd 4 b a5 sas els |, BMI
Ailgi go oy LS 5 o els cpladl oo cdlas ol W50
Celled (FV)ABl G o2 S8k ] cJled cle
Gl oz 23 53 1 el lie e (Vs (s
oo G SLab s Ko S5 b 3050 (] s
(9 ol ple Lol ouls ol s> n5 e ek
S TR S 3 FOUVRPCTORENPE U0t RN A ERPNICEL gf (B
3l eolal b glasdlas o .ol (Sympathoadrenal system)
oad,losb Lgile S aS al eols las g, o)
JRSERCL PRI R St SO IS OOV IR &) SRS B
Sespelly (S b 55 cold ple &5 50
S Sos8,e0 —lo 36 ol .cwsl wge (Beta-adrenergic)
DS o0 dedz i G @l b SShew ceas S0 20
090092 4 obe Sl (ol ouiiS Jlad 0 1850l 9092
W G5 (6508 slapygeyee (nl 929 b gy Jled 4
il &g Codled [aal33l b oS oo S o |, e a5

5 o7 2o BMIalaz 5l oy Sl 5 polie Loles oz

1- Zakavi |, Sharifi M, Panahizadeh M, Valipour AA. Effect of Eight Weeks Roping on Interleukin 18 and

Creactive protein The in Overweight and Obese Adolescents. Journal of Sport in Biomotor Sciences, 2013-

2014; 11(1): 37-48.

2- Flegal KM, Carroll MD, Ogden CL, Curtin LR. Prevalence and trends in obesity among US adults 1999-2008.

\yar JL:)}' Py 0 ylosdd (Pgun 9 Sy 090

O3 (Bgo sl Sloyo = (Sl Wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2914-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

e o bmntl 9 5 55 (2 LoDy pp0lie 9 Dy Ly pe3 ST YVE

JAMA 2010; 303(3): 235-41.

3- Janssen |, Bacon E. Effect of current and midlife obesity status on mortality risk in the elderly. Obesity 2008;
16(11): 2504-9.

4- Akdur H, Sozen A, Yigit Z, Balota N, Guven O. The effect of walking and step aerobic exercise on physical
fitness parameter in obese women. J IST Faculty Med 2007; 70(3): 64-7.

5- Kangawa K. Ghrelin is a growth- hormone-releasing acylated peptide from stomach. Nature 1999; 402: 656-
60.
6- Gnanapavan S, Kola B, Bustin SA, Morris DG, McGee P, Fairclough P, et al. The tissue distribution of the
mRNA of ghrelin and subtypes of its receptor, GHS-R, in humans. J Clin Endocrinol Metab 2002; 87(6): 2988.
7- St-Pierre DH, Wang L, Taché Y. Ghrelin: a novel player in the gutbrain regulation of growth hormone and
energy balance. News Physiol Sci 2003; 18: 242-6.

8- Lagaud GJ, Young A, Acena A, Morton MF, Barrett TD, Shankley NP. Obestatin reduces food intake and
suppresses body weight gain in rodents. Biochem Biophys Res Commun 2007; 357(1): 264-9.

9- Broglio F, Prodam F, Riganti F, Muccioli G, Ghigo E. Ghrelin: from somatotrope secretion to new
perspectives in the regulation of peripheral metabolic functions. Front Horm Res 2006; 35:102-14.

10- Zhang JV, Ren PG, Avsian-Kretchmer O, Luo CW, Rauch R, Klein C, et al. Obestatin, a peptide encoded
by the ghrelin gene, opposes ghrelin’s effects on food intake. Science 2005; 310(5750): 996-9.

11- Nogueiras R, Pfluger P, Tovar S, Arnold M, Mitchell S, Morris A, et al. Effects of obestatin on energy
balance and growth hormone secretion in rodents. Endocrinology 2007; 148(1): 21-6.

12- Dun SL, Brailoiu GC, Brailoiu E, Yang J, Chang JK, Dun NJ. Distribution and biological activity of
obestatin in the rat. J Endocrinol 2006; 191(2): 481-9.

13- Zizzari P, Longchamps R, Epelbaum J, Bluet-Pajot MT. Obestatin partially affects ghrelin stimulation of
food intake and growth hormone secretion in rodents. Endocrinology 2007; 148(4): 1648-53.

14- Gourcerol G, Coskun T, Craft LS, Mayer JP, Heiman ML, Wang L, et al. Preproghrelin-derived peptide,
obestatin, fails to influence food intake in lean or obese rodents. Obesity (Silver Spring) 2007; 15(11): 2643-52.

15- Klok MD, Jakobsdottir S, Drent ML. The role of leptin and ghrelin in the regulation of food intake and body
weight in humans: a review. Obes Rev 2007; 8(1): 21-34.

16- Guo ZF, Zheng X, Qin YW, Hu JQ, Chen SP, Zhang Z. Circulating preprandial ghrelin to obestatin ratio is
increased in human obesity. J Clin Endocrinol Metab 2007; 92(5): 1875-80.

17- Ghanbari-Niaki A. Ghrelin and glucoregulatory hormone responses to a single circuit resistance exercise in
male college students. Clin Biochem 2006; 39(10): 966-70.

18- Tayebi SM, Ghorban-alizadeh F, Ghaziani Mohamadi Bazneshin H. Oral glucose administration after

circuit resistance exercise induced plasma ghrelin suppression. Euro J Exp Bio 2012: 2 (5): 1616-24.

IVAF 01035 (pamw 0 Lol (o guus § Comns 0590 O3 (Bgo sl Sloyo = (Sl Wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2914-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

2vvy Oly5ed 5 5555 (ylos!

19- Unniappan S, Speck M, Kieffer TJ. Metabolic effects of chronic obestatin infusion in rats. Peptides 2008;
29(8): 1354-61.

20- Guo ZF, Ren AJ, Zheng X, Qin YW, Cheng F, Zhang J, et al. Different responses of circulating ghrelin,
obestatin levels to fasting, re-feeding and different food compositions, and their local expressions in rats. Peptides
2008; 29(7): 1247-54.

21- Sedlackova D, Dostalova |, Hainer V, Beranova L, Kvasnickova H, Hill M, et al. Simultaneous decrease of
plasma obestatin and ghrelin levels after a high-carbohydrate breakfast in healthy women. Physiol Res 2008; 57
Suppl 1: S29-37.

22- Reinehr T, de Sousa G, Roth CL. Obestatin and ghrelin levels in obese children and adolescents before and
after reduction of overweight. Clin Endocrinol (Oxf) 2008; 68(2): 304-10.

23- Fontenot E, DeVente JE, Seidel ER. Obestatin and ghrelin in obese and in pregnant women. Peptides 2007,
28(10): 1937-44.

24- Beasley JM, Ange BA, Anderson CA, Miller Lii ER, Holbrook JT, Appel LJ. Characteristics associated
with fasting appetite hormones (obestatin, ghrelin, and leptin). Obesity (Silver Spring) 2009; 17(2): 349-54.

25- Kraemer RR, Castracane VD. Exercise and humoral mediators of peripheral energy balance: ghrelin and
adiponectin. Exp Biol Med (Maywood) 2007; 232(2): 184- 94.

26- Leidy HJ, Gardner JK, Frye BR, Snook ML, Schuchert MK, Richard EL, et al. Circulating ghrelin is
sensitive to changes in body weight during a diet and exercise program in normal weight young women. J Clin
Endocrinol Metab 2004; 89(6): 2659-64.

27- Erdmann J, Tahbaz R, Lippl F, Wagenpfeil S, Schusdziarra V. Plasma ghrelin levels during exercise -
effects of intensity and duration. Regul Pept 2007; 143(1-3): 127-35.

28- Ghanbari-Niaki A, Saghebjoo M, Rahbarizadeh F, Hedayati M, Rajabi H. A single circuit-resistance
exercise has no effect on plasma obestatin levels in female college students. Peptides 2008; 29(3): 487-90.

29- Ghanbari-Niaki A, Jafari A, Abednazari H, Nikbakht H. Treadmill exercise reduces obestatin concentrations
in rat fundus and small intestine. Biochem Biophys Res Commun 2008; 372(4): 741-5.

30- Ghanbari-Niaki A, Soltani R, Shemshaki A, Kraemer RR. Effects of acute ethionine injection on plasma
ghrelin and obestatin levels in trained male rats. Metabolism 2010; 59(7): 982-7.

31- Shafiei M, Atri B. Pilates exercise program. 1st ed. Tehran: Talia; 2006. [Persian]

32- Smith K, Smith E. Integrating pilates-based core strengthening into older adult fitness programs implications
for practice. Topics in Geriatric Rehabilitation 2005; 21(1): 57-67.

33- Bernardo LM. The effectiveness of Pilates training in healthy adults: An appraisal of the research literature. J

Bodywork Movement Therap 2007; 11(2): 106-10.

IVAF 01035 (pamw 0 Lol (o guus § Comns 0590 O3 (Bgo sl Sloyo = (Sl Wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2914-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

e ool g ol 55 LoDy py0lin 5 iy Ly yad LT YVAE

34- Johnson EG, Larsen A, Ozawa H, Wilson CA, Kennedy KL. The effects of Pilates-based exercise on
dynamic balance in healthy adults. J Bodywork Movement Therapies 2007; 11(3): 238-42.

35- Caldwell K, Harrison M, Adams M, Triplett NT. Effect of Pilates and taiji quan training on self-efficacy,
sleepquality, mood, and physical performance of college students. J Bodyw Mov Ther 2009; 13(2): 155-63.

36- Khodadadi H, Rajabi H, Attarzadeh SR, Abbasian S. The effect of high intensity interval training (hiit) and
pilates on levels of irisin and insulin resistance in overweight women. Ranian J Endocrinol Metabol 2014;
16(3): 190-226.

37- Latey P. The Pilates method: history and philosophy. J Bodywork Movem Therap 2001; 5(4): 275-82.

38- Pilates S. Stott pilates comprehensive matwork manual. Canada; Merrithew Cooperation; 2001.

39- Segal NA, Hein J, Basford JR. The effects of Pilates training on flexibility and body composition: an
observational study. Arch Phys Med Rehabil 2004; 85(12): 1977-81.

40- Kaesler DS, Mellifont RB, Kelly PS, Taaffe DR. A novel balance exercise program for postural stability in
olderadults: a pilot study. J Bodywork Movem Therap 2007; 11(1): 37-43.

41- van der Lely AJ, Tschop M, Heiman ML, Ghigo E. Biological, physiological, pathophysiological, and
pharmacological aspects of ghrelin. Endocr Rev 2004; 25(3): 426-57.

42- Zou CC, Liang L, Wang CL, Fu JF, Zhao ZY. The change in ghrelin and obestatin levels in obese children
after weight reduction. Acta Paediatr 2009; 98(1): 159-65.

43- Wren AM, Small CJ, Abbott CR, Dhillo WS, Seal LJ, Cohen MA, et al. Ghrelin causes hyperphagia and
obesity in rats. Diabetes 2001; 50(11): 2540-7.

44- Manshouri M, Ghanbari-Niaki A, Kraemer RR, Shemshaki A. Time course alterations of plasma obestatin
and growth hormone levels in response to short-term anaerobic exercise training in college women. Appl Physiol
Nutr Metab 2008; 33(6): 1246-9.

45- Wang J, Chen C, Wang RY. Influence of short- and long-term treadmill exercises on levels of ghrelin,
obestatin and NPY in plasma and brain extraction of obese rats. Endocrine 2008; 33(1): 77-83.

46- Saghebjoo M, Ghanbari Niaki A, Rajabi H, Hedayati M, Rahbarizadeh F. The influence of circuit
resistance training intensity on ghrelin Obestatin ratio of plasma in Healthy young women. Iran J Endocrin
Metab 2011; 12(6): 623-32. [Persian]

47- Nicklas BJ, Hsu FC, Brinkley TJ, Church T, Goodpaster BH, Kritchevsky SB, et al. Exercise training and
plasma C-reactive protein and interleukin-6 in elderly people. J Am Geriatr Soc 2008; 56(11): 2045-52.

48- Guo T, Jou W, Chanturiya T, Portas J, Gavrilova O, McPherron AC. Myostatin inhibition in muscle, but not
adipose tissue, decreases fat mass and improves insulin sensitivity. PLOS One 2009; 4(3): 4937-43.

49- Nazakatolhosainil M, Mokhtari M, Esfarjani F. The effect of pilates training on improvement of motor and

cognitive functions related to falling in elderly female. Res Rehabilit Sci 2007; 8(3): 489-501. [Persian]

IVAF 01035 (pamw 0 Lol (o guus § Comns 0590 O3 (Bgo sl Sloyo = (Sl Wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2914-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 ]

2vva Oly5ed 5 5555 (ylos!

Effect of Pilates Training on Plasma Levels of Ghrelin and Obestatin in
Obese Older Men

Zakavi I(Msc)**, Zakavi E(Bsc)?, Taghiyan F(Php)®

lDepartment of Exercise Physiology, Abadan Medical Sciences School, Abadan, Iran
2Department of Social Sciences and Researcher, Payam Noor University, Baghmalek Branch, Khuzestan, Iran
3Department of Exercise Physiology, Azad Unuversity, Khorasgan Branch, Esfahan, Iran

Received: 18 Aug 2014 Accepted: 26 Feb 2015
Abstract

Introduction: Being obese and overweight lead to decreased plasma levels of such appetitive hormones as
ghrelin and Obestatin. A limited number of studies have been conducted on the effects of exercise on ghrelin
and obestatin, especially on humans. Therefore, this study aimed to assess the effect of 6-month Pilates
exercises on plasma levels of ghrelin and Obestatin in obese old men.

Methods: Twenty obese elderly male from Salehin elderly house were selected and randomly divided into two
groups: experimental group (height 165.28 cm, weight 94.11 kg, age 64 years old) and control group (height
164.54 cm, weight 86.8 kg, age 65 years). Then, experimental group did the Pilates exercise therapy program for
6 months, 3 sessions per week, per sessions 60 minutes, while the control group received no intervention and were
just followed. Weight, body fat percentage, body mass index (BMI) variables were measured in both groups
before and after the exercises. Blood samples were collected in a fasting status in two stages, 48 hours before and
after exercise in order to measure the Plasma levels of Ghrelin and Obestatin. All statistical calculations were
performed by SPSS software (version 19) via applying paired t-test and independent t-test.

Results: The study results showed that the values of weight, body fat percentage, BMI and WHR
significantly decreased after exercising Pilates for 6 Months. Plasma levels of Ghrelin and Obestatin
significantly increased (p<0.05) and also a significant correlation was observed between ghrelin and
obestatin plasma levels ( P=0.000. r=0.907).

Conclusions: The study findings revealed that 6-month Pilates exercising could reduce weight, body fat
percentage, body mass index and increases plasma levels of Ghrelin and obestatin. Moreover, a significant
correlation was observed between ghrelin and obestatin.
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