[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

Ol 2lio 9 3250393 338 galeo
Sk S o yd = gl Olodd g S eale ol
(VY9 + Cuigurd ) AY = A (slrdoxius ¢ (58 )lowd o3 juw (50590

5 S S Ol 5 O 5 b o o3 ddr S 1
r}L.« O3 53 Lawds 9505595 5 el gl (0l 5 (sl 90,92

&K&Ah)ﬁhdﬂu)ﬁd&@))}‘dbﬁ:)(l:\:ics..\ALsLa.bJA.m‘)ﬁd

t{oow?

64—}3&6&!@‘J‘JP#MQ&JBQKJ;J‘J:H_}JJeJkJ@Ag&fﬂdeSﬁu‘d:@A:\&fﬁbJ;

:L;L....gﬁ‘@i;JJ‘4‘,1:\96};:';&")3Gaﬁ.ﬁ.&lq(Jb‘}eﬁu‘dugf):a&idlq()@iquzdwda@ﬁy

e-mail:mrhamedinia@sttu.ac.ir (L gasla Ls juans ;S8 AFVVAVEFAY

s S

‘gutljm.:‘;‘”j;duu}a)}ﬁ‘g;.«;Q‘ﬁ.cﬁQQ}J}W@NM}&_}‘wJﬁ‘&A}}iJ.‘J.\AMJ.:u
4.3_&.)%‘9:‘9‘.2.\53&}“3 ‘J}'.'.S db&u}bﬁb g:..\b}b\\' I‘Au,ﬁ‘g)j:‘y XY (..“..w bl;&;); Lw)&.i JJ}_JJJS
A1 (Ko B Olgme kB Z )13 sy 550 Shlaly d U atdy S5 0L, TAO G AL a.\.:lg_cbl}:.aa,y
(JB 055 Sk god b (550511 Lgrdl (5asb s by 4 (203 Sl Sl A 5 (6K e a5l S
Cole Cui 5 95 oM u-<““1§ Olgwe 33 (Gl omn s (AL UG 4B 8 o jad 5l dry Sslu g3 5 Al
5 4ol 5 5 B G e Dgs 5 Ll o el dudr LA sdalie O gs 5 b o el sl S 51 A
BRY-IRUUICIUNR SN 51 I PYRCIPS WPTRPIPY WD) PR | PP USSP S S S -1 P AR SR B I POV PP
K) (E5%4 u.qus AmL> A&l 9 JSVS J):S KPS “ W wﬁj)} L;Uhdb BL J’LA\S dﬂl 4.2..” RUIRATY ui'&ls 4.3’\1
B M ol B Gl e Bigs 5 L B3, i S et 3 ged (68 B el Ul ime Sl 51 O g3

bl Ko B Ol g 68

O 5 Lk 955558 ol g (0l S ¢ (S S (e saals (1851 9
AN Y sellie bl - A/A/A seam ol il 5o - AY/O/Y - iallie il o

s

Tail e 6558 sdalae Lo Sse delse 3 S LB5

ol il aslis o GBhos o Slewa cullad cusal
sadi Gl ndy JolS b 4 On GOs amles o9 s 5
SN GagS wsse o SMls 1 (S onlly Tewd
Jolad (s, Cious ) Jads 4 wilSe Cnl S e GBOus
i) Sosad 1) wdb - al S slas Slae 51 (Koo (6353
990800 LI LBB Bsse (BDos sty © Gl S b g
ooty P e sudt @30 Jolad 3 e3lal ol
o ool S » paiss slagess S Ghagly
9 el g s sladil bagiasss ol oo sles sad
© waal Sy 4 B30 ool © S paly pesed

u.;‘):“)d\’i—/\‘):‘:": ‘:.A.C LAMJ;:’..:}‘ u';‘,f‘,o‘\SL;\q_.Ji

o~

doudo

5 el (5530 Sbuugosa 5 SIEEE o)lse 5 L)

LS e Wl 63550 Jalas SIS S gage 28 T ailaB
Ll a5 (508 Sl sesa 5o 5850 (Jaae Jolse
slaaky 5 Galsudl (il wile msesily slaaky © b
ol S il plantiy Jold gloas, - (slodrs cuosls S
Jelse ol i g o anns YY iy 5 S s S
s Wls oS5l adeails 5 aesli € LIS Hu S auas
oo s oo (RAS 1) a0y 138 @il e Ll
ool aas goad ALy ady S Gl S € Ja

JREVH PEREAT
Sl G OO Y


https://ijem.sbmu.ac.ir/article-1-971-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

AY  dbspe sladseyp 5 (Kaw 8 O 95 5 b o e

dbﬁ(o.é} é.:L;.'LdB LJJMJ'{)

A ol S el o S b ol bl s il
o9 omS (Gl el wiile sud algidiy el ol yea Landy
Sl S sl i se (sle Al Hle 4 WIS e 5 S, sS
wad ol wse 4o b oalnls Tasd (B3 3 e
o Bl G dada S 3 s OBASy Gl Baa
JsososS 5 oalsad) (8 (S S Gloae 5 Gasge

sl e allis 5 5o Lawdly

Lagigy 9390

GoSOIB GBas » oad el SES GRasky OBy
oo bl oppem & ilie laclla Lo Laguse)]
9 ol 20 Glsadils Jali 0 Jaasdy seasls
solan sl (a5 O pood slasline ad s S ks
(232 @31 ol a0 858 L LK B
o G sle (il Sae 3 o,y pbie callad o oSl
o A sle hd Sae 53 GO (00 oY Oles Gainpd
09 SS,d @l p0Y P GBS 5 colee Wb 85k 5
o tabas sl Shwios Lo 1) Qg 5 L a5, cullas
e Soge 4 LBV £aA 5 usss slsbae b s b
S8 g0 € wind OlaT) @ gad ) gie 4 Glidbgls 5 Golas
Byeais GRA 55y oSyl gaell B peand LYo
LA S5y (o0 callad pand 5 U8 Has e Bad
OV ) s o <€l Skl L Suge)] el
el sads oLl
alla e Lo bulal oose by Suge)] s
8551 el a8 S 18 Gasge 5 Ll (B, (J S
sl & stlali b lsie sle 4w ae Hu g dads 4w 0
sbaadla s ol gla LB 4 b Lal aula s o
09 S Soge Gl b adipe A eas s 58 5 AL
29 30 Dlen JHES alla 5o Pagedl ol sl
5 @R L8 Gugs alls su pagedl gy La el
08 o coly aladl 1y sad el LB5, (stelin
023925 alal b 4 alla 58 0l gla wa sladlds
WJAS ol 5o S my ass glada 5o S gk w0k
09 9 O alla Hu 8w p Ld alla o 58 Ll
alla 50 L8 Sl JAS alla 5o 58 Sl s Gtula
Wby i8S L8 Gugs alla o 58 Ll 4 La
Lo sedl alas JS b @0 G oo isls alail 15 (a3,

Ry sidae o Lags by sl S5, 8

leedly ol K Glaae T ORAK Kas (A s s Gllal
uatl G odas Lol sad sws GB5os S Lo
S5 ol S s G0y Sl e La lagagly sladsl
plad) Gl i€ A Sulig) 4 wuse Ol 8 OIS
e DB 4 oS G (nl oo S A
A e oS oled G es Lol e
5o Ouge dea 5 ARELST sladalin 3 a5
L ook s 2l foa oo 08 oK, Gl SHls
o9 Laia sy 5 ead soliiil (aline slacas y oo
sgane Lk wile gy sladid,; JSou plssl Sl (o sms
Ougs Sl i) Lo (plaghasl 42 Sl Ghass ol
pladl Gl S s (S S ol il s GlSols s
Obod el o9 W &S au e S 4 Lol en
ot S LT B gl 5o adl spume 55 Sl swilely
Sles silely Gasga 9 Bl (o pel 531 0590 o (it 5y o
sgane 5 sgdle add saalie (S S lhae 5 Gl S
© Ol swlely pd55 cullad ey o GRSy 95
W ol G855 O (B0 Prae (358 S w00 SIS
Ohas3e o sad aladl lag,Seplal (b S g5k ©
5 b 5l smlely (B30 O bl 53580 suda 35S
L oS 0] (ped3 (g ISLS O (S5l 5k 4 (a0
ol (Y6 lake Vo sa 5o pulie 4

o8 B (B, olaB (sdie 5o Sas 4a s Ll o) se
o Bl S8 fu osliie uby Jldal 4 (S5 GRSy
lacalls Ko b awlie 5o (S € Gl Ll
A oo wlesls L saal laghasly wdlbiee o355
oudS (sleans slaasiy 5 solasd w3 Gas sles il al
5 ol o slagseosa € gre Gl & WS e
ase 38 GBos | wbiee RS (S K slag se s
sLagseosa sad sols OLES 5 wpdipe G sles Gl
Los il 58) Gl S350 el (3555 ok oo Do sune
Sl 5o ol T sdee Ll GhalS e ge 5 4l Giul33)
5ol o B8 L8 ale @ s S 4 S el
S8 laae 5 B (B35 S ol (S s casla
ook 4 Sola @il oplile s sla cullas Su b
Oloe 0aS L b &S o pulisal 8531 505 Jsane
ool 80 S il LagT o Ll 5 (Saw £

cLaGseos8 55 JaiSosS 5 Oalsasl (ol 5 el

S sad soly Glas andl oo A sSs Cnl LB 0,80 So


https://ijem.sbmu.ac.ir/article-1-971-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

TPV Cotgmosl o) (goslod as w2090 iyl paploylio 9 jgyii9sa 22£ salan A¥

JEBI Gl gl o2l sab olida3 3K e 0 J 08,8
=il

VO Y el IS b 4 s 5 Lt (53 cnllad
GA oad b gags s daw JIS gla u S a S @
58 sl - (Salely 4 Garw; B dndn JB Glws VA
L 5L 58 51 Gy s HIUS 9w dBiBs iy 5 - (BOLY 99
L oAkl Gase 5 @dS s 5 ol Soe 4 daw SIS
Yoo 0 lagose)] @iis S oue w0 sie VYO b
G lagagedl wallas LG o oS e cal il Wl
VOr s B b 4 s P (le) S Lo (Sl ok
© lae o 58 Gasgs (eahoy cullad Lo S Ld i
S o ol hal el 5 od) opse 4 5 Y0 Job
WBs S up e dB8s S e & e se)]
cullad gl Ll Lo amals (G, o)) Jlad cal il
Waa 0+ Glo) Sue 59 5:Sile s 4 b BagedT (b
OpoeS S JHUS Gl - Bassa sle Froe e o 8 b
S soliial U lan) oS 5 e 4 S0l Ju oyl callad 5o 58 50
Jdoesd

(Gt QI8 5L us =YY+ — Lo Ss ga3T )

Av (o9 9ans 5 danalas L S 03T dindian L5 L5
L ooalial oley oo puw wo S padde ol /A0 G
58 58 Ldage)l ad JHES 5 e Gl ) saliil
pladl (Swlely @ gaae, B Guoad callad s g0
S lagasesl o (Salely @ Gu, omad gl -l
g5 99 US Lok 4 ad suliiul SHe Hlas SHu ulle
A Se &S Wags sad alb IO G el gl
DS Sl iseme 6558 cmalinal abal g
b s

A Glonlss oSHod cale aS L 1Y (i) )
5 Rl 59 A S Se 7Y culea 4as0 by el
oS3l Hsliie 4 LEIV (SaedT a8 Slimis s
L s LasSre oSd cale oS L 5 gl S 50,5
e 5 o oo Gl saly e S ol dayy
O3o038 oSOl sl 4 ZEIY Sge)T o0 @lhnis
LGS oS g eSiien 5800 oS5l cale cS b 5 Gl s
s 5 s 58 a8 S /Y cnalaa s b
O3o038 $oSeoll sliie G EIV ge)T aon Slhnis
A suldil Jooa0, S

WYoL e w  Z (e .
64.‘;_).6 BERCK Y C)SA.OJ adlas J‘JS US.A.CLQ (543‘)%

sl JE L Sl
99-2T (3819358 9 (2beu( SS9 ) Jgon
wlalls yala

SIa0 g (aSilie )
aylasticy eS29
YY/0£\ /Y (Jles) Gy
\FY/ - 20/V (o ile) 25
0F/-£0/¥ (pS5LS) 00
YV/N£AIY O (2o eyl
YO/TEY/Y (pSLS) (202 Do 595
TBMI) oas gouss sesles

Y\/\2Y/5 i
(oesie 32 p S4lS)
YO/0A/A 29 O 000 p oSS e ) 4 Sl L)
(4284

Body mass index *

sl gl s w58 Gl bilha

ad i s S IS5 sl S adals o S Ll
s O S sladss 5o Laga sl seea Cally
L sasedl 51 a8 I8 s dose wsn (Sacls
m50 Al b aladl 5l dd bl dulsa
e Guoea Sl ans 555 B able soliinl slusy plie
23 osdia 3y sl loal oo e BT s S aa
G Sgad 5 0 alsT asa 2 ulge HlaEe g s SlAT
acla 5o @i thase Caly) Atk s sane
o ad aladl SBAL cel VY ) s mas V-V
Vot el 5o g Wosal Jie HleSs (slasis La S ge)]
ol wsse (los cullad (S a8 A8 V0 5l an
ook 4 o b 0Lk ) say Lalidls 5 s S 15
ExSa sthaye regs WY (VY el G (o058
el 59 9gan 58 S gl se (pese ad pladl
JB) VY Y celas jo cddss @eelin LG S aas
05 o oo Vol pe 58 (6l 08 S o) e (LLAL )
Laass Yo V0 cue 4 (o slad sad ups o 33 S
oLl Lo o S S5 Bl ABs Lo Hu0 Yoot Se e

o odlsadl Gl S cble el gln o gladsa


https://ijem.sbmu.ac.ir/article-1-971-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

A b g0 S0 30y 50 5 (K S Oy 93 9 U el

dbﬁ(o.é} é.:L;.'LdB LJJMJ'{)

Slasire (il58) ca go G s 5 L o pS s Sy s
UK 058 4 o (58 3w dalidl (il S cbile
5558 GRl58) Cnl Gasad ) any el g9 (P=o/0 oY) a
G o (o (P=2/00Y) 0 Dlagine Gl alls 4 s
Gl RS g lsane [k 4Gl 5 an dalidl alls
855 L9 g5y sl hal O an Galsed) us
e desla Sy 5 adly (RIS (golapne ok 4 JAS
s soSsla Cnlgudl Hloane (38l 51 pugs 5 L
Obss o bl (S wlla i 5 5o s JuoassS clile
sl sloal o cela 50 5 dalddls Sl alale 50
cdls golane JalS Gl Hlale 4 cans B350
G S Gags oy Ll alla 5u GalS gl i (P=+/- )
o s S8 G iapa (P=2/00A) ws AS RS alls
Sl (s Sy ol ap Je5855S 52 O

(¥ 5 ¥ Joan) ol ssa s sols e

S S S Oloae o sl Ghasly ol o9
o SHIBT (s oSelal ubde b Ll el s
San celA 5 eaSsd 58 3l 8 cu s ¥ 50 TY(VAS)
D slen ooliad 5 olighuny ol i suliioal 5 a3
i3y o S e @oSeslal 1, LEdl 5 sad alb
o O L (S K oloae goSeplil Hgliie & 59
i soliica) Siea S 4 bgs o

Jos s sl Sgimand - SIS sal S G sa3T )
SBT o 5e5T 5 Ghas3 o9 wsa e lasmiie pOsS o
O90d L s sl L Se sSelll b bl
Sl slE s sl @S 5aIBT G ae3T 5 g a5 S
bg bl clatuulas ald o soliol sy S o
Golasre mha 5w S alad) VP (545 SPSS 15808 5
w38 S Ly HuP<-/-0 lag ge)]

Laaisly

saaline Hasgs o L fppad deads SO 51 g caels cuiia

J9533095 9 Ol sl (Gl S &yl (aSilas - Y Jgua

a3 aas cslas g Syal 3 sas alalisl seals s sl yal 3 8 s
2 553 (sl 3 2 553 (sl 3 2 952
(e 5o oS 5Sa) 0ol S
OYVE\VF FVOLY Y FATEVAS Joxs
FOVEYY vorayf Y-+ \SA L
Pyasys voyayo! VYAV 590
(S 2 aa g glie) Gl g
BIALY/A N FVEY/N S
#I0+¥/- o/~ £X/F B/0LY/Y Lt
¥/0LY/V ¥/ALY/0 YNV v
(Dhadipa 52 p S See) Jsi805S
W20/ v /eeyy YV/0Y/5 Joxs
VEN£O/A" Y. vzasst Y5/¥LE/Y s
AR/ \W/AzV/AT YV £Y/Y s

Ll Glyasl 5 Sl o) gads .sl.ml§‘P<~/~a IS alla 5 b saolie 4 s Sl bae ol T P< /40 @l Hlie 4 cud o jae o glas®

.\_\:\.Aill:l‘fﬂ


https://ijem.sbmu.ac.ir/article-1-971-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

TPV Cotgmosl o) (goslod as w2090 iyl paploylio 9 jgyii9sa 22£ salan AF

S8 ()l @l yaadd (aSilae Y Jgua

(Fostso) (Ko S Ol 320 adla
Sl 3 axa Gaslew Cain Syl 3 aas caeles 9o Syl 3 aa alooldd Syl 3 S8
(i 953 sels 3 i 953 (sl 3 i 953 sels 3 i 953 (sl 3
V/FEY ¥ V- /YEY/A A0+ AAY2Y/" JoES
VIVEY/[0) YEES VA 4/Y=¥/¥ \RIAEA /4 (3
v/azY/Y NAESTA A£Y/4 A/ALY IV O gd

9 S Hlge OB 5 Glase Lu plde ol S, (S S
Ja 5o 4V
o b S S Olhae st o Ghasly ol sladisl

ool lusedl g 5 s el s oo ol
S el o9 (S S Gl 5udS pae suala ey
08 Sailely wa B Gass o Ll s cullad ads
Bl it saalie (580 £+ B ¥+ ) oSas oo giadn
b GO 4 PSS Ghasdy s9 Gusad culla cud
G wo S oiios i Yob oas by Suge)l € ud e
cullad Gae 5 oad Sos oobe G b s (Saileju o
GAK L gose)] € i albb glof o Juud
a5 4S5 e (Sae 8 S 0 A (B, Dde 5 (5 R
S Sl OMA s el Lo el sualde L@l
Koo b (S S olee s Ll (8355 S asenee
case Ll (Bhs o adl oplite pah5s slacallas
Olose omdS ase (S9S (RAGS L9 wed Ll i3l
L s (s4el s S0l 4 da g b ok saaline S S
Ofipad 5 wd aladl ol S (Bla im0 ¥ sla b ol e
B Olsd ZAD B Ac sad bal i, cullé oud
ok 3 4 e L 4w Swlely aa B
G505 GV S 5 cud Sis ik By o YL sles
SGia 5 boasesl ou sles Gl 4 aie
am¢§i|@i|&£¢m4&&Jajam97§&£Jﬂ
i saaldie Gy g 5 Bl (o (Sl daas 5o
2o s S oS uls GLES Ginas SPS GRALS
alidls Gl S chile Hladae Gl case Gasg 5 L
o Lagha g3y Gl 5 (Aos ladiily b oS w0 55 5 as
5 (YF) oblar 5 caw S wabee TN G,

Oss s L fpod s S uls LES (S 9S Gha g5y

oo 4l ol cadle S S e s golare a3l
o Al 5uis aue S sal e S slagiassy b,
o sl b Ll oty glas 1,V Kl £ ol
T Bl e gas Lagtasss 5 K
Olase oaalS T 5 &Sy ohiKan 5 S
VOBV sad b ol S5l s ouss B e (S S
Gl b S wusad GEIS 1) (Bras (3aas] (g4t
oS TOLKen 5 ags adlial e (Rl ol
OBl Cainaa 5 (B35 O ar dlalidl 5 (b Ho (S S
Sham ol 5 b o Lls ol Gl K Hlade Hlo ae
Ll S GBS RS 058 b dwlie Ho 15 Gidos
b o9 oladal Gl S GaalS 5l il 1 (S S oS
bg @il ol S ol (3305 ) am Lol

. \
OIS 5 a9

G55 53 Jla 58 4 b saalie 50 7 o)lKes 5 KIS
Sepl © o b add @oSeoll Hhdinl Gl S susls
Sprw Sl s €l ol S G cas Sl 0l S
S oladaesl Gl S (s Se51l ane was o paly SJld
Ofapd e oamne (9% (Gl slacussaas )
S slajuags Lo sad oSeplul S £ Gl
S olae b T M wug ase bl slaase)]
Olove ol ogliie yuala (EA 5 Ho sad (g Se)ll
08 s S S sad ub slaguasy oo (S S
ks saaline S S 50 (gomdd (iagss ol Lo Sl
L susedl S8 aas5s 59 S s, SIS G Gl
i go saalie (S S (hae Lo oudd wld W 9 ye

(WB)08 il age LEEN 5 (5,9 080 Lo Wl S ce cueia


https://ijem.sbmu.ac.ir/article-1-971-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

AV dbspe sadseyn 5 (Kaw 8 O g5 5 b o e

dbL(o.é} é.:L;.'LdB LJJMJ'{)

o b laghassy o)) ladily psaes pac Jlaal
BUPRIKR YN
aas Gl ped) &S 0l sols QLIS (piaas (B8535 Gl L9
G S esS ou edasly eebs gbal O
o Ll (o gt S 5 @il Gl ool sk
Gl s soSsla Gl sl Dladas G381 s
Ul S8 slagna 3y 3 A LAl b geas il
pb S chle o Al b fplsedl clile 5o Gl
0908 Beoys sk suly Glias Sy ol ol yaa Loy
eSS bl 5o 1) Lewdy Al Gl Sl el s
Jis & b ae 5o Shmis e el (Sae il S o
SIS G55 5 Jla 58 ks U1 (a5 dals S
Ol Slagne GRal38) 51 Gas g 5 b Ga sl il S
3o Galbis als Gl 381 1) Gl S mlale 5 pad (508 sla
il pie Ol 1y GiasSe ool 5d oalsS Gl Y
ey Gaes 5 Bl pdhss cullad Sl aas Gl el
o 58 Juo8,sS cble sas e LS e (ol Oxines
Sl sladay o (JSES 5 Guge ba) ol
Sl )55 el sl Ol am el o 5 Lalids
e GalS Sl Gl el sl ine GRalS Gl Llis <
JAS alla b awslie o g 5 b oa55 slaclla
(Ol ged) wle J 5505558 5o ondS sud olgidny 0 5aS
S8 5uiS S gan B glagills Hob 4 Wi S0
ot Ll S, S aa aal (ihuy )
sad soly las Sl 5o lawdly (ol S slaclile O S
oS clale Gl S Ghassy 5o Jla 58 4 e
ol 8l gediasplis S JooaiosS 55pS (ualS Lol s
@il Gage 5 Ll pddss culld ale @ oo S
slyan s Gl S Gal58l 5 s 5 ey 53 ik sualitie
Golsd Oihos e S wly Ho JudsosS Gl
soualine aue sl Jo¥o 51 (Sowsals (oIS, dudig
A (2alS) JuososS Gl saaa® 5o Gl S oS e
cdllad ale & Yoo Rl gemas plas « ]
B 4 OlSee G5 (nl o9 (el Gasgs 5 Bl od5s
lle jala (uas5 5ol s Jo58,68 ook
A6 OT cble o e iyl 5o b alls Lo Jeo8,S
slaaaie 38 K L5 o e ol sad (6,885l el
O Wl JudiosS cble gus Yo S
wb alls Lo Gl S BN LB OIS0 S

S ol 55 saia Gl (Yo V) GlKaa 5 dasss3
Slaare Gldl Jole 15 (6553 e Julas slasl 5 (2555
OB 5y Gal o9 S Glsie (B, O ams dlalidl Gl S
OLra TAO B A cadi b asga 5 B (o555 cullad 50
Sae 5o 508 e ad el Sulely aa B ddny L6
cnllad @ae 5o 5 EHISHLS OF sgua Lud o555 cullad
Ol ad sy aedl (LIS HLS OV Quse 55
O3 3 UBILy Ol AL bsie Hobk 4 55 studa
S Gl Ml slaslS il 5 Sl b S
ool Claa @ ), O an Aol s saalis
Ol S wlale il 5 (Y- +4) OlKaa 5 e Bl Gaea
Shans dbalidls 5 i 55 (p00s cllad S s o
e 5o Brs) Gore 5 RBAL cars 9o 50 1) Ol
saalie (Jag wdl,e 5 wa celas o (3558 (LEL
S eoSsla okie 4 1) il Cpl ol Sia s 3y e s
1525 bols cand (5550 ot o Ll wad oS
ol GBios et L iR Lo on slagaiesls
Oloxe Jlaine HuiS pae (S GhasSy 59 4a S)wbee
slagaiesls Gl € e b bl wd saalie (Siw S
Sb Wlgee a8 Gldl ((Bios dds w5 © o
wad oS Ol oSl sl Il gl
Sk s S GRA g3 Cnl o (S S (e 5 Ll
OBOos BB P (sdad® 5 Gl S ol e Gl ainas
(Y+-0) Ohaa 5 Gouonl b lagise 50 oaw
IS 658 semad salas 5o gl ws GiolR
o8 S glsie cpl S Galial He 5850 sl
Wi o 35 el sulaS i S ala (hagl
O 0 e b el S GBIl ) A w e DS 4 Ll
Sosel cus 4 sladil Jla 58 € gl wa S L850
omdd pae S L B A glail b yals (ha g5y
095 IS, ettty G ge Madian ) G 1 oal S
23 SRB 5 T gte cad b o) oIS, M )
S alagiassy b oiaas 5 oS (1K 1 i
G158 35 15 " Bl ol s ol S Sldie Lls e halS
205 el wadi 5 psd 59 Sl i gsps Wis S
3 iios sladay ol mae Huugaae (555 e Jula
v aulld b o Gea G oo ol Graaa
Yo 5l Ol 1 P aS Gas3 b canlis o laage)]


https://ijem.sbmu.ac.ir/article-1-971-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

TPV Cotgmosl o) (goslod as w2090 iyl paploylio 9 jgyii9sa 22£ salan AA

oA el alles OlRAG Hu (s 5y sl ol 5 e
S S ubaal 5o Hnas 0858 Lol S Gl Js
S S Glose 5 ol S ks 8 (Sl aa pae s ol en
OIS 1) s 580050 caad iy (B35 cullad 4
L SiS olise s Laal € ol plaaly 31 (S LB
GB35 e DB @ SIS Ghagly oS e SRS
SB[ uly Jlaial 4 4 sadd 35 Libe Jolad ca g

W gad Ol Gie Julad fpl ue

References

1. Cheng MH, Bushnell D, Cannon DT, Kern M. App-
etite regulation via exercise prior or subsequent to high-
fat meal consumption. Appetite 2009; 52: 193-8.

2.  Cummings DE. Ghrelin and the short- and long-term
regulation of appetite and body weight. Physiology
Behav 2006; 89: 71-84.

3. Martins C, Morgan LM, Bloom SR, Robertson MD.
Effects of exercise on gut peptides energy intake and
appetite. J Endocrinol 2007; 193: 251-8.

4. Hagobian TA, Sharoff CG, Braun B. Effects of short-
term exercise and energy surplus on hormones related to
regulation of energy balance. Metabolism Clinical and
Experimental 2008; 57: 393-8.

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

6. Dall R, Kanaley J, Hansen T, Moller N, Christiansen JS,
Hosoda H, et al. Plasma ghrelin levels during exercise in
healthy subjects and in growth hormone-deficient
patients. Eur J of Endocrinol 2002; 147: 65-70.

7. Kraemer RR, Durand RJ, Acevedo EO, Johnson LG,
Kraemer GR, Hebert EP, et al. rigorous running incr-
eases growth hormone and insulin-like growth factor-i
without altering ghrelin. Exp Biol Med (Maywood)
2004; 229: 240-6.

8. Schmidt A, Maier C, Schaller G, Nowotny P, Bayerle-
Eder M, Buranyi B, et al. Acute exercise has no effect
on ghrelin plasma concentrations. Hormone and Meta-
bolic Research 2004; 36: 174-7.

9. Christ ER, Zehnder M, Boesch C, Trepp R, Mullis PE,
Diem P, et al. The effect of increased lipid intake on
hormonal responses during aerobic exercise in endure-
nce-trained men. Eur J Endocrinol 2006; 154: 397-403.

10. Jirimée J, Jirimde T, Purge P. Plasma ghrelin is altered
after maximal exercise in elite male rowers. Exp Biol
Med (Maywood) 2007; 232: 904-9.

11. Jurimae J, Pamso P, Maestu J, Purge P, Jirimde T,
Arciero PJ, et al. Plasma visfatin and ghrelin response to
prolonged sculling in competitive male rowers. Med Sci
in Sports Exerc 2009; 41: 137-143.

12. Vestergaard ET, Dall R, Lange KH, Kjaer M, Christ-
iansen JS, Jorgensen JO. The ghrelin response to exer-
cise before and after growth hormone administration. J
Clin Endocrinol Metab 2007; 92: 297-303.

355 ol O JuosiosS cbile He, Jsb o adl Gals
55 s sk 0 ol Tl e RalS 5 sael s
a0l b o Ho sl Siul 8 B s S lay cus 538 50 0l S
8 L anlie o (g sad Js58,5S GilB8l cage (B30
a saabiie Gl S il 38l 5 Jaomo S (Rl (B0 0
Wl Glas (ha g3 ol 5l sael cuws 4 sladisl S 4o
G oo B YL cad b Gaage 5 Bl (pped dds S

13. Klem ML, Wing RR, McGuire MT, Seagle HM, Hill
JO. A descriptive study of individuals successful at
long-term maintenance of substantial weight loss. Am J
Clin Nutr 1997; 66: 239-46.

14. Gordon ME, McKeever KH, Betros CL, Manso Filho
HC. Exercise-induced alterations in plasma conce-
ntrations of ghrelin, adiponectin, leptin, glucose, insulin,
and cortisol in horses. Vet J 2007; 173: 532-40.

15. Doucet E, Imbeault P, St-Pierre S, Almeras N, Mauriege
P, Richard D, et al. Appetite after weight loss by energy
restriction and a low-fat diet exercise follow-up. Int J
Obes Relat Metab Disord 2000; 24: 906-14.

16. Pomerleau M, Imbeault P, Parker T, Doucet E. Effects
of exercise intensity on food intake and appetite
inwomen. Am J Clin Nutr 2004; 80: 1230-6.

17. Broom DR, Batterham RL, King JA, Stensel DIJ.
Influence of resistance and aerobic exercise on hunger,
circulating levels of acylated ghrelin, and peptide YY in
healthy males. Am J Physiol Regul Integr Comp 2009;
296: R29-35.

18. King NA, Lluch A, Stubbs RJ, Blundell JE. High dose
exercise does not increase hunger or energy intake in
free living males. Eur J Clin Nutr 1997; 51: 478-83.

19. Imbeault P, Saint-Pierre S, Almeras N, Tremblay A.
Acute effects of exercise on energy intake and feeding
behaviour. Brit J Nutr 1997; 77: 511-21.

20. Borer KT, Wuorinen E, Chao C, Burant C. Exercise
energy expenditure is not consciously detected due to
oro-gastric, not metabolic, basis of hunger sensation.
Appetite 2005; 45: 177-81.

21. Maraki M, Tsofliou F, Pitsiladis YP, Malkova D, Mutrie
N, Higgins S. Acute effects of a single exercise class on
appetite, energy intake and mood. Is there a time of day
effect? Appetite 2005; 45: 272-8.

22. Broom DR, Stensel DJ, Bishop NC, Burns SF, Miya-
shita M. Exercise-induced suppression of acylated gh-
relin in humans. J Appl Physiol 2007; 102: 2165-71.

23. Burns SF, Broom DR, Miyashita M, Mundy C, Stensel
DJ. A single session of treadmill running has no effect
on plasma total ghrelin concentrations. J Sport Sci 2007,
25:635-42.

24. King JA, Miyashita M, Wasse LK, Stensel DJ. Influence
of prolonged treadmill running on appetite, energy
intake and circulating concentrations of acylated ghrelin.
Appetite 2010; 54: 492-8


https://ijem.sbmu.ac.ir/article-1-971-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

A4

. Z Z . . -
by o slad 30y 38 5 (S S O 93 9 L (g o5

ub&é} [;Q;J.ﬂ& [JJM%)

25.

26.

27.

28.

Erdmann J, Tahbaz R, Lippl F, Wagenpfeil S, Schus-
dziarra V. Plasma ghrelin levels during exercise - effects
of intensity and duration. Regul Pept 2007; 143: 127-35.
Anderrson U, Treebak JT, Nielsen JN, Smith KL, Abb-
ott CR, Small CJ, et al. Exercise in rats does not alter
hypothalamic AMP-activated protein kinase activity.
Biochem Biophys Res Commun 2005; 329: 719-25.
Kallio J, Pesonen U, Karvonen MK, Kojima M, Hosoda
H, Kangawa K, et al. Enhanced exercise-induced GH
secretion in subjects with Pro7 substitution in the prep-
ro-NPY. J Clin Endocrinol Metab 2001; 86: 5348-52.
Flanagan DE, Evans ML, Monsod TP, Rife F, Heptulla
RA, Tamborlane WV, et al. The influence of insulin on

29.

30.

31.

circulating ghrelin. Am J Physiol Endocrinol Metab
2003; 284: E313-6.

Otto B, Tschop M, Heldwein W, Pfeiffer AF, Diederich
S. Endogenous and exogenous glucocorticoids decrease
plasma ghrelin in humans. Eur J Endocrinol 2004; 151:
113-7.

Espelund U, Hansen T, Hgjlund K, Beck-Nielsen H,
Clausen JT, Hansen B, et al. Fasting unmasks a strong
inverse association between ghrelin and cortisol in se-
rum: studies in obese and normal-weight subjects. J Clin
Endocrinol Metab 2005; 90: 741-6.

Druce M, Bloom SR. The regulation of appetite. Arch
Dis Child 2006; 91: 183-7.


https://ijem.sbmu.ac.ir/article-1-971-en.html

121/Iramian Journal of Endocrinology and Metabolism Vol 13 No.1 May 2011

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

Original Article

The Effect of one Session of Swimming and Running Training
on Hunger Rate and Ghrelin, Insulin and Cortisol Hormones
of the Plasma in the Healthy Girls

Hamedinia M, Davarzani Z, Hosseini kakhk A

Department of Physical Education, Faculty of Physical Education and Sport Scinece, Tarbiat Moallem University of
Sabzevar, Sabzevar, |.R.Iran
e-mail:mrhamedinia@sttu.ac.ir

Received: 01/08/2010 Accepted: 02/01/2011

Abstract

Introduction: This study in restigates the effect of one session of swimming and running
training on hunger rate and ghrelin, insulin and cortisol hormones of the plasma in the healthy
girls. Materials and Methods: Twelve girls participated in three modes of control, swimming and
running training at 80-85% intensity of maximum heart rate, up to exhuastion. The hunger rate of
the individuals before taking blood and eight hours after the training was assessed through
appetite questionnaires. Blood samples were taken before, immediately after and two hours after
the training sessions. Results: No significant change was observed in the hunger rate immediately,
or two and eight hours after the training after one session of swimming and running training
whereas one session of swimming and running training increased ghrelin immediately and two
hours after the training. Cortisol decreased in three stages, immediately and two hours after the
training in comparison withbase line levels, a reduction lower than that of controls. One session of
swimming and running training prevented any significant rise in insulin. Conclusion: Swimming
and running training causes ghrelin to increase, but has no effect on hunger rate.
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