[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

Ol el gilio 9 32)039,3 308 (galomo
i) Skt (033 = (il Slodd g (S 3y oale 8IS
(YYAF (65— ,31) VY 2 YAY sLaasiuo @ (50,lowd (o add (50,92

uﬁsjsjwiwjbjlogbu\dbd‘)\jﬁuiﬁsMob‘)\jbﬁ'u

albs

-

GB20)3 5

Shil> 063 53 Lo o s gey 38 (& 5 3l 5 Lgndl Oljee ¢ Sy

L5L>: 9 O3 wlsl

soSeue b,y S0 d suela Ldjuaas 530 (55 55500 aliel

Olal A o g (gouiuny 5 (545180 (LS (5ol s e olbils ¢ 5 pile 5 (s B souSils (B, (35l 05 S

Lis aane 53S0 VAV 3 iy Bgdiun (i) pole 5 (S 5 (500Kl (g g raew aiSa slKEIS gl wan 63 o g hauu (5 b

e-mail: mrhamedinia@hsu.ac.ir L sasla

oS

- <

Sl a2 B 5 5 5 Jagie OS5 prped i VY L0 Gaelie SRagh onl S G e
Lrgia 03,8 53 3l Sipge & cgiogeil B s 5 Slge g O3 LSl Sls 5 Bl 063 s> i O3y el
035 5 (rky BB Ol b oo Ar=8t Db L i 10) efies bipiy B Ol oo SF-VE o |y i VP)
A3 ,8 eSS gl Sl g 9 A plol KL 5 o 2l I 3 (G, 805 o ye g5 i, S 3 (B V) dals
LS gl slaadly isls plowi) wilovas G5 oo 51 g o 9 Coplon 5 4t 3 adr e |y (3355 Sy el i g3
Cﬁjﬁoé:;ij/u\”)aﬁoafl.uo.\.iebfj\f.iﬁdjb&uubqbﬂ Sl oy S 53 s sasm S s
JAS 05,8 4 Gl usad 09,8 55 53 (P=0/0vN) oo heoys 5 (P=0/00¥) O U5 Jlslims 2alS Csl Jd5 55
oS 31> 0L gl 16 St Sl (0 Loty ol gl 5 i ol ol IS slie dgrdl el s
Loas alsdl 1y o950 (65,50 ausa g Kslsym dagte Cosd b 5,0 Cdlad 4 [ (g miy e ails Ul sl
Foolin L3l i3 pde 5 I8 wpa Sl Gln e S b (500 1t OB Ol mlS il 4

38 13 eslizal 3)5e (Jlor Oleys 5 (680 Sl p s30s Sl (b 0> LS e Ry cnl mls

0o Bl (il Glodacl ol S gl (o5 Gl oad (gusl K30
AF/V/YO llie (5nds - AF/V/YY taa sl edb o - AF/0/Vidde @b o

O Jobad wiesls (S sb glas, oo (b 5o 00 olS &S
sate sk g 58 o VA 5 el (5350 4 da s el
o LG Sl 3 30 Ll pelaal 00K e ls
oo OB ) aalais oS el (350 Sl sien 5 Ga 00
2 Bl (P cullad WS o W) (5558 Jobas JAS o
s s laal RS Taal LIS,eh leas s,
Loablie gln iy Oloie & S cullad 5 Taad,

wlalllas 31 (gloanlys slass “osd o ol ooy wlal

40480

L b glagolan 5 (Sla GBS 5 poad Gl 33l

Lo sty oS sl Lo Gl gaals (lga waws 5o ]
3 008 ek slasS g5l 5 Jolse walid ey Ho s
Slain 3858 Sl Olesyu 5 ohsle (i (osad ©
59 AL L ye slagsslan ahaa 51 By o) sl
Lacsl o by o O Lo« el s2or el salie


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

IF9F o J37(0 ‘_;OJLL.A:; :/,.saw o9 (il paleilio 9 j4y(19)3 3£ galan YVvY

23 Ll aly S ple & o s e Sl
Ll B o sl oo 8 o (635 o0 (pmae alins 4 (5550
S0 olalb ol gl 5o GEalS e gde 4 aas LaalS |
sad GBS wmun TY BYY e & s oy
L sela olusad sl paddn S J)0e 50 AN
ke (5 ORaAlS e’y Al aal i s s le (Gure
Gl o 50 BlPee W LEa) (il L GhalS 4
Ol adl s iSES Gl W & A slads s
6 ea (el 438 sulgs B0 B uyls wad jala 5.8aS
9 W) Olae (B S5 5 1 0S5 busie Sad b
sl s 3la 0L Lo ks clagsesss (Ao xolis

e dwlie ) Gl

Lagtg, 9 ol se

Lagio 03T (al

5 3la OB 3l sulaas Jols (A g3y onl bl wasla
Ol pladl 51 a8 g el (B s Ho (5l gl
Il e pasesl Gl gl wus sad pllae hag5y
Ol gl AT @ oT (sloal (i) 5 s (38a3 p s ge
L heal g elighin 4 da s b OB Y ulaas 5 aa,
S s 5o sladpai (g, b solel isas olie
aals a5 8 4w o silwlion (35, © Lo ool wad
(08 10) 6w 5 (L8 VF) b sio mati b 5o 5a3 (LB V)
A8 8 18

Sledlbl 55510 S (s89a3 5 FulaS alasl (b, (o

ple s (2025 dad Cose 4 33 alasl i,
(B g5 59 SS5d gl S Lbienla; 4 labsse)]
o SSoLT el by 5 (Sibly Bl sobhon s
2505 slaskas muses JuS 1, T(PAR-Q) S cullas
S dm (BMI) s s s soles Jold o8 500 5051
O i (Jlw 0 51 1S s rase Sie 5o a SIS YO
(poSoLS £¥) s L 055 5 ool 18 a3, GRals
SIS0 (o wdly X sle (il Jila gl
OBios oI aladl) SoaSn (Sa) S il 5 Gus
Bae Jold iasly (ol O good slaskas s (pbie
(2B slagsslan sl (s s B8 Ha L K
Gl S o Lagagesl 5o g0 b S cubs b galS

blat @ aline gla)lale b pd)5s ladel (i 53|
e 5 NS b b gte) cad Saia o slada slaas
laals L158 GBa g3 dsse 1y ke
505 allad & ot JYL sad b pah 5 cullad
SeB S Ole)y @ae Ho (55 S (S Sinml oad b
Sad Gl b & sl (Sae 4ai® Lo S e slas) 5
OS5 58 b ala) ot (5 ORAS (pdh5s cullad
b gofada por OBl Syl pouin 4 e 3y
Cpoidis 5 o g saalde oidsy cullad Ho oS,
oad b o),y cullad oS il sugs gulydl o als
Sl (Sae wad o, cnlla e e aladl | S
fodicn (sl sload Al Jha Jole <1, i e
Gl s sladelin S aas (aalS el Sl plis
Ko bwgio mad b iy, cullad 5o (oo phals
ol cB35 el oS i€ e algiing aal gl M les S
Sla 98 L8 05y RS s WIS e 55 S sas b
@l 1l Hu &€ gulydl Lo oid o5y ol s
(S Vo) sad (B, Wu g goidn pa (093
e ol s oS dh,y olusa 586 sl

005 5l o LEa) GRS 5 psa GusslaseST Gl 53

Wy
=l

s
O i gl dduad (ooa5 saled wdle 4
o9 s GlEs 1 05 halS 5 s cnllad cad
OleSs (63530 (54 ia b laugie 5 S oad b o)lalas
Ol o9 3la OB L9 (eoa 8u S L9 (Sl JhalS el
cullad la aldl La ol s s sdle P sud olaal s
OAlS o sade Slglie i 50 oS el b 505
aalpd Gadiy alalllbs e 5ol ool LYol oo
oad b pados ol Soslhe ol 3l ayse 5o (oS
Lo sio oad b salie o) callad b e o S
Tl a0 SRalS
abBosa Ul ae S sk o (piii5s cullad aae
650 Jolas alla o Lade 5 suls LaalS 1, 5550 Jobas
wdle & Masdioe o5slal slay) el e s oule
@ad ) Gl S Oae 0oy Gt S ol sad (adiis
Jolas las o el a8l S 5 Maas e S8 586
oyl Olsie & oladend Gl ol sxe 5 g3
33 o Tasdie G55 Ll G 5ullenal Gse s
Gl GEE (355 Jolas aalais o 4 sl (S0


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

YVY lezil y o3 St U

ILICs 5 (cinpidle plis]

w4388 sl Sl 3 sa il e iy cmal yial
(305 Sl sad 85,8 5u sla 9 geT cla o Gal 3 Gy
058 5 aaly aladl 1 ued ol sl i sudlgs e @
Alaaladl ) usa gole 5 8035, slacallas 55 wals
b ol Sl ebl b Grassy Gl B8 iy,
o esde 4 g lgasesl LUIE pulad 5 Gosa
Syl Ul B wd S Gl o s BB LS bl
edle 4 uS O pbiae sluse alsdl @l
alls Lo ass oSoss Suo o9 Al slghu
sladiia u 5 Al I3 gaae s 5l i Guinan 5 obab
acla S 50 B8 anllad 51 S aauslee B U
Gaa 803050 31 Gu ik JaeSS S0 50T baw 55 padidie
pae (San codidos olusas 3 U8 bl iyl cad by Sasesl
sale3T 5o suSasd Ol US el YA 5o S calla
Lid) ol sy oJs) daye aiile 5 wu S a5 guda
@ S s lgusell 5 w8 JaesS osbse
SR8 Hu 590 YO BYeer ey b Jsa (g0 sad ad
XTI EN DM\ PR A o Vv DI TR O VI TA IRV
LA ad s .38 3358 ol S il da e A gles
Ol gl ol Oladaesd Gl S wlale Gl (sl Ladly
1S 5 S0315] e il JEB mand s &
eastbiopharm =< o =S J5¥ (3, 3 oladad
ke 52 p S S0 VP claas a0 b g LsaS cale
IRV b9 IRV IR W PR CH SYVE S VS VS-S St
castbiopharm oS ,i oS 51 iy (ooSelul cga
52 p 8LV cnnlia aasu b Gy 5saS cal
suliioal o yu Ve 8 S (o0 Olowas o 5 Sl e
Demeditec o< i S 5 ool sl 588518 (gl ok
anly 555 VVF cnnlia daju U oladl i< sl
VP 58505 Gso8 olail cusd s sl he 5o el
G s ol el 4ia su)lss b o ok suliiul b o
) asd Jsere 22 af, € 0l o Lun s LAG_',AJA",T
Loass 5 Jo) soSosa OV S Hus 4 5 dan 5l
il mlie dela YF LTol gealiiny 31 solitul
La s 3o 3T (353 @8l a8 padidie La S 5o 3T (555
(Ol (2132 4ebis b sas Joaas) N4 515300 5 335k 3
il (S slagulie glaialy GBS 5l ws S adie
Sge 035 s sl 2lie e (Shsa smss 5 bad

k4 S &S Shysa

©as b pddny oly D pasd 5 Jod Gia S

5 el slaeslul (3alal ok suiagle) el
Gou s ule (oo oss Oy B Jeld (655 sa0ad
Ol o9 el oSeslal (S S 50 cad 5 G
Obso € S Sl solial b Ga pon seess (GBasS:
ox bulae @l il Gual Jumn) ooy Ohedw
soliieal "SY gy 5 s (MBS o Gy B (e s)
358 om ) 9Ob iy 4l s 5o (poa 5 3 euliiu
G2 S I8 oSeslil usse sl b g Gl g s pals
dela YF Sw cullas @ by se oledlbl @l a8 e dle
A b ST G ad suls LlL3 LAL’_':AJ.A",T olaal o 0,8
5 a5 el lhal Ol i slaia S Jle) (s8559
o osbie w pihss olusa gl adud i
Slssd e s Osedl Ol oo L Basesl IS s
6355 suia Hlie (5,8 gaia bl JaeSS a5
af Gk Ol S a8 a5 058 gl
Golod Ol s e dalae 3,8 el YF glacullas
Creal (S52081 Hlale G i 50 (B pme O 50uS) iShaa b
as B pah,s slacullad sl 5o pu gabiy ©
6olsa Ol soSeslal (gl asdiee Bas (Suibely
oossly (Gie V744) dle S (Slas Gsedl ) i
Yoy meepbsed 3 o sedT ol so e suliil Ve, 58,
ad sl oles Ole) 5 Sl Gled o 5l Sesis S
O3Sl Sl s s (SoadT 6518 OIS a5
o T30S Al B85 Lo s G0 Ol pUSLS 8 sl
Y Lolol selidinyy Lasogedl osedl O U8 Sus
Gal g Lo S ge)] an 31 5 wogad JuaSS 1 o132 el
cullad G s sl oS0 5 U cele YA € as
S Ao oo oS0 Deo o9 A aladl a5,
Wiy LAl cele cuda Blaa cue @ Lasu_'uyﬂ
110 bty ol i pad JuaSS 1, Ll (sael i 5
oy =Y SaiS e (S S Gulisal Huia -V ta gy Sl 59
G e 5 suliil sype ulide SuiS oo (gonm (ulisal
€ olla gy 4 s am st guisass siele V0
sud aanls (il 058 (Sad slulial ud (gaaiSiynas

alla o s Gewds cundy Lo by Suge)l 3 Qe o

i - Caliper

ii - Jackson
iii - Pollock
iv - Rockport


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

IF9F o J37(0 ‘_;OJLL.A:; :/,.saw o9 (il paleilio 9 j4y(19)3 3£ galan YV¥

bagie 058 50 @ilsa Ol egde o (P=1/PA)
2309 Sbusd S oy (P=/-0Y) oS 5 (P=2/--Y)
99 O ol Gl Olee (s ety ola S Gl
(N Jsas) (P=2/10) calas (g,ls sre & glas 65 S
Sl a3 5 Oy s s8] slagadls (A lswis
BRI R R U RSP RV AR Y R VRO P
o9 @olaine 05 GRS Lol sud suly LIS Y Jsua
S oo (P=o/o¥) 6K 058 5 (P=+/-+Y) bassie 058
o9 S O ol e ol g alaol pa s by,
o0 olaane (ualS ol wsa g (s (oS sla
855 00 LB o geus el Lo palss olssa
E305 858 59 53 55158 OIS Ol ad slayl b sie
R 5 50 e Ol yudd cdils (gl e (il 3
(Y Jsia) woss Llahae Las g S 5l alaS maa 5o 5
ol a3 4588 sul s 3 Gu 5 U8 4 waly olas mln
Om Lewdly ofyd saolie Hu oladne ol s,
oplie s (o305 Slyse (nlly cudls ssa Lass S
S GEalS €l el glagine ) Ly o
Ooe3) ur 5 Gsed Tt Om Ol ol 5o (a5 S (00
Sad 5o b o,y ol adls sy (S 05 S o
Sadaeal S ol 5 (solaae LBG (S 5 b sl
nalie Lo ol ee o lES ‘O\,A:)—"uu# o9 aiales Lacdly
cuils wsa s 0 g b gie 058 59 G sladael Gl S
Ao ol gadTom 5 Dbt On oluis (P= /007
s oladial Gl K Glhae Gl (oSia 55 S s S
ol wdle € aiw B ol e pha 4 Gl S o)l
o2 ol 50 O 5 bugle mad gu b 505
Waly Hlas mli (Y Jous) il Lawdly ol sl 0le
\Y poaae 5o o ladian oolad Hu (ol i 50 3 4 S
O olaane ok 0 LIS aiuia (phihsy cullad Gaa
858 Ol S biusie 658 50 5 ol ol Lasy S
5 S S eleaal 5o ol opls e S
ae sacy 51 B 5 Lab alla 5o 658 4w G (g
plasl Jsb o il sy (PBod oSO S, o8 Ll
Ghoo 8los @IS e Hu ol are @i (a5

.oil;la\,;\,a\,,iub:\,\

sl slaial, (g

S la o G Ha o s (e ol slaad
Sl sl aladl Gley a g 4588 s3] 50 ()55 Ol sl e
e 5w a5 oele S dlos 058 g0 L9
Aoy PY-VF bugie 85,8 Lo Ggs oud g Olavs
ad s S ok o ol Jab so dadn O GLs
ki aladl sl e e 4 s S Gl s dlsy Sl
L oMids dw slacus oo bSasedl € cosm o
WS A G g BRIy Gngs & Gl Glas peddie cul
Lol Gl oLy B ad go suls Jlad cal il b Suge)T
ook & sae (pl S wl GuAK @ds o s WY @
“Oasd Jold 5 0ad b (a8 0 480 S Sk
S o @b Y cus o) aesaw b a5 5 od) ¢la
Sl Lol s u A=A G i OB JLses T (b
S 4iEs V/0 50 ladlay G calsial Gle) s 4
03 3 ABs OF iSkie b 4 bacugle 85 Hu (ol e
Je08 51 5 A QB8 Gl L0 g0 4380 0V (S 05 S
Caie ¢ln ad Glae Gogadl 58 gl (YY)
s sl SY gy maglbs SNl Gls

bl Gbas (0

Sl 51 (SuSly 5 6385 slagadls ussls sl
oobsly 56T ol gsedl i soliia)  dues
spiie Wiy GuibolesS a3 (el 5 (ANOVA)
LSD a3 5050 5 s Jole J53S L (MANCOVA)
Gl slasuiie g5, JEue lasuiie 31 oo s sl
o3 Slaal s ssb] slilae WK L S saliil
gl 5 wd alas) (VA 4303) SPSS 15808 53 bacs 55 383
wwd s S ks Hu P<o/.0 lag se)] &ola e

Laazsls

Gia sulgs Ol pw y iy olusas Hlel 5l U

Sl Db euliieal b (s 5 baugio woat b (B35 (53
S ¢ Sy (50985 slad B GOy O Sl Ao s
el 88 o it (53l5a Gl 5 K1 4 S s
wodige 4hade V Jsaa o & ssboles ki assl
O 5 (P=+/o0¥) bugio 858 Lo oo woy
waadls (gl e (EAK 55 ol yal 5 Guy (P=+/-4Y)
cdls gola e ol sy S g9 ou LAl ol


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

YVo Wdl o o s Sl 30 ICon 5 cigs e ke

359 Sl a3 3 uy 5 U8 L 395051 (iS55l 52558 5 530530 08T slagedll Hlias B5a3 5 Sile - Jgua
ol 5 ol yd 5 Ja
p aal 898 oSiw sy S buglesy S P aald 898 O 0 S b gio 898 slagaila
Shats o) ERasgnT
o ox Sa3slad
(o208 (st

- - - - -/-¥ TV ANV TY/OVEE/AN £o/Y-£V/YA (Jl) Sy
- - - - - /YA \OA/Y - £¥/OY B JEFEY/FN VAL N (e stiles) o8
JAY VO/VOY -+ [FA VY/OY£Y/VF VV/+a£\Y/¥Y /Yy VO/YY£4/4) VY/AY£0/¥N Va/¥4 £V V/YY (p S5LS) 000
R FVAEYYY O YHVAEV/AL YV/FAEY\A .Y~ T4/00£Y/+ YA/NFLY/ A AN £V/AA O (0a deoyd
AL CINFES]D CJAYx- /5 CINOE-] - F <IYY NNETYR ¢ CINFES]D CJAVE- [ ¥ G 5aS 50 Cud
oS oue
AL Yo/ YE Y/ YV/VE£Y/ A Ya/F£¥/-Y -/YF LRV R 7Y YA/FY£\/AY Y- IAA £Y/54 O g8u s sulas
e 52 p S slS)
(o
AR Y [O\EY/FY FY/04£Y/FY YV/¥A£5/VA NI Y4/4420/VV TY/AQ£Y/FY YA/VFY/AF i)sa ol Sl
ol sl )
055 p S SS a

(880 Lu G

(P<+/+0) aal cdla 4 o lodae ol *

D008 Sl 5 g 5 I8 (Sa35hm08 5 oot slagedld (A 5 Sl Hlae Glhadl 5 (Sile =Y Jgaa

(29SS O @lonis) P aald o5 S RESTRTES b gio 89 S lagadle
¥ — VY T oVAVE AR oY /YERY)Y. (p S 5LS) G Slomis
oo VRORY/SV T SY/NFRY/Y T SY/¥oR)jOV o ey Sl i3
R — A%+ [PY —IAAE+AD TVTAE M (mesie s asSlS) G ssu s sl ol i
-V o[ NE oY — [ NE ] F — [ N2 /40 ORI 550 0 S 590 S &l il
/e CJONEE/YY T V/YEaY Y RN 6olsa ol SiShaa ol yuis

(4880 5o s (30 pSHLS o @l 4 il Liy)

(P<+/+0) wals adla w0 cuwd Sl e o las *


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

IFF oo 3T coylas ‘/,‘b.ui«a o020 Olpl paualgglio 9 juy119)3 3£ (Galan \\'%4

898 i 5o 335051 o Lawadly ol gl 5 Slsdans] Gl K ooyl lald of a5 —¥ J guan

(iastan e (Ml amls 5Sae) ol (silae 2 ¢SS Slodanal 0l (siadslae 2 ¢S 56) ool e

Las s S

Lo 510 OSis aals Lo 510 OSis aals b gio oS asls saSe 5l ole)y
V/YY £4/YF \V/BY £¥/¥- Y- /YF £V/¥ - FAYIVA £110/40 FYAINY £1-¥/ 5 PYX/PV £1-4/VF YAY/VA £V¥/5 FYYAY £VVO/FY  FRO/FY £V Y/¥0 el Chas
Py -/¥Y oA p?
VAAY £V/5¥ VF/OA £T/¥F YY/AR £1- /YA OOY/AY £3\/VA T SPOIVE ENVEIV- B IYY £AEN P YAONNY £41/0F  FFO/-- £)-Y/OF FYV/PV £4Y/VF O5edT o
N ey YA P?
V/03£A/A0 —Y/-a20/Y- Y/PYEFIOV —F+[AAE\ - FIVA YVIVA£OV/A¥ SYY/FELFY/TE AY/0FEPV] -\ —YV/VE£\A/A- SAY/VARAV/Y 05T b s Gl ol
-y A% - J¥Y P?
<A\ YR s VY -I¥0 N /oA R e p®

AR s olymas b a s S n olpnas A P</+0) baw sie 55,8 © e Lla Sae @pli T Glas ilyadlx L Kole*


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

YVV lezil y o3 St U

ILICs 5 (cinpidle plis]

ool SSULS 53 05,8 ol 5 iy el 5 € S
Sad b ol oMalae sl (Sas fpl b ol § 9us 50
©oadl Gals SHa3aS Gla o8l b il 3Ll i
L e b gl (ol cndlad 4S sud padidie e sdle
LK alKia o (Jlasa © e aladl Seal; S
@oS 6l e B L Gly 5 SoaSe W)
Bla sl Ho ol s e de Lol SJlad SW) (gs sad
0% e Slglie ol 50 oS cad b o cnllad
Koo (i (D5 callad aw Pl ooe (hals
b S oo cmallad 5 (65 ana LSS o ol
O o) cullad S wiag e plas osas oldlhe
slaal 1 i Gas 00y oRalS by Gl 4 ol (Sae
INES VPR WRCRY . SSPRCILPT. IR EOV I &
JMJ:::A@QTM‘A;[;A\‘@A&.&L“J;;\L;JLAS slaas
b sie (s 188 a0l (55 e JLiinl i
59018 (RS I 4 5L (p el g5 () 4S WS e Lgh)
Blad 51 ol ol 1533 el icaabio 3la ol gl
5055 Bl wud Slusds b s wiies Caas IS caasy
TS e, 1 5 callad el (Sae

o oS walsd by olbllbe H550 4 s b
Sad b dewlie 5o oS cud b olu el 5o slhe ol 53
3:a3 i b oS 7Nl wsas 0w 03 GBS s b st
Ol e olallbe Lulal il gvan ks
callad 5555 5 loaiSalE SHue mua € w8 S a
Sad b dawlie 5o Gos Bl alaal o S a5,
sk AL esde 4oyl asa la wldl o bsis
S OLS L e Jobad slal Ho oS il b (e S
586 e slaBasedl Do oS St b s s ol
"ol (S i

$38L 58 IS lime ol LS Lo aallis @l (psiaan
Gaa s Lol gl il 65lss ol 5w
omil ade 5 oBds 050 99 5 (558 suda LRl
ol alad) € @3S el Gl GBlos K
Sl mul cow (@30 s Gl a5,
OBOos S sad (i, ol sadd 8Ly (IS (a3
cullad e i by 5 Whos @IS cule alal el
GA uira Ha S (A dadl 5o 5 GBous O st S

YVXY

Ol Ghaslsy ol Lo Al < dsdigee OB)us o) ol

sxdge del Ylaal «€ LYy 51 S olids 31 o)l

90 b pdhos o B8 VY S0 (GlaSy Gl e

0o oAl (sl g oad (B 5 (S 5 b gle Dk
OLds yala (a5 mld ad s Gla GBS Lo S
305 Dby s 5535 s50] slagadli < sl
ol Ly S om (SolB (s b oliare ouals
Gl Il S Glie 4 pa anldlad B e
sasy oAl 5 Vagd e sulital o) salal L oablis
ooy olura B oo Sa S5 Lud 5 oo
Gl b gle o€ sl e Gl ol Sasesl Lo Ysens
GELLSan 5 s el ool 5o Mt 05 sl
L o olasosadl soly iy opoad oad 586 (VA4Y)
b maolS 200 o0 O S80S s b 000
laasedl On 039 o2 oSt by bagie cul
€ el Jian ol oo ol € s Gl tesls
Ologe waads G yad 1) il YL 550 (o oud
Ol ST ol sas e GRIBE (535 5 a1 el sl
Sl Gupas el 5 (SO ksl sala GaaS L a5y
ala A g5y 59 A s g 1 B BAl Wl e S
858 59 5 VIYFEY/Y - bas e 855 50 055 GhalS ol
058 LalS swiasglis «S 5 g o S SLS V/AVES /AP (K
ook el i 05 K 4 e i sie 8508 0 Sidi
Sl (i 4 b gl 89 S S0l oad (e
el & SV Gley mae g S Gl aldl aS su
A 05 GRS s e Hu 5 w5k 50 cnllad
i ol goe S o0 oalS Gl e s ool gl s
503 s i385 e RAS o) (Jlaial Bls S
Etuya S sad suls Glas 1) aal Juyd aladds o
G Lol (S e 8 ) Sidu bl sy S 50 (55053
Solsa bawsie 058 @ o Yo cad o5 S Sl o
K auia aulgh < cudly seay ST ) sy e
bgie o5 slagdosedl (Jy wnal Gl g i
oad b pados calld 4 1) e ASYsk cue il
o by Graldlh 1 s 5530 sdia 5 wlase Sonk
L oosoS 58 o Jaad Olae 5 oddos olsad Jsb

bJ;‘)JLALéJ}O:)T;AA‘.JJ:\ouMSLQlS(.IQ.A.HJS.A;JA-I-:ZI

i- Tremblay


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

IF9F o J37(0 ‘_;OJLL.A:; :/,.saw o9 (il paleilio 9 j4y(19)3 3£ galan YVA

dsen A e dle @ Tl (a3l ol Kl &S
a0 wWa S e S (2on @8l ) aS i (s se
o ) Rl S e Lyl (28 (53550 i sho g8 ey
oualS Taas Gl 1 LEal SIS e 35 0o oS
sk OIS pddos olusa S so oad Dlbae
Gaa su)lss € wols las yola Guasyy e el
SBAL 5ole 5y (S 5 basie Sad b (555 oS
Sl golaare 586 Lawdy a5 ladee! oul S
(Y- A) TasS (Y- A7) ¥ A udla Gl g3y ol b seas
S8 Ole 59 solaine s (Y+4) Miga 5 (Y+0A)
556 (Y1) A1 ™0 S5 saalie BAL Slodu]
Sla are Y7 50 0l S Olowe 2 1y s3leh Gape 43ia \Y
dops VoA oad b pddss olusd oS e
o S Wals ol B ol alasl QB Lss Sl
pla GhagSy 59 S sl Gl S 5u gomiS (55lse
(08 olusd Sbly sladaa jo sad slasl (5 Jhals
opolie 4o 50 g wd S (S Sad 65 S Hu 83 &
Ol 1o allS il aue 5 0, (ol S s Gl S
2305 ulad e @ Pl cad 35 (alS cul &
286 (5530 gausa Gl (oo s LRaAlS b Wil e
Loed S ol ) wiile) g g8 ol s
39T con slansl wile) Lo sl 5 (gt siad s
slaghassy wsd ol &5l el (SaSY wl
5 GRANY 5l IS b ol el oS wias e Glis GBS
OaalS 5 w5l (S glite i iyl yolie 5y GEA VY S G
M8 T st e sas Saenly Sl ya e LB o
Ol 53 Golaine 5wl 38 (V1)) M LA 4 (Y- -#)
cuda B ams (Yo0)) JLaaS ™ s <5 saalde 1) gl
Obsa SiSlaa weyu 00—V oad b g)lsa (sl Gaa
VoS saalie 1y ouid aolie Lo (s Ml pae a8
ol ke 5 1y g sssaby sle VY a6 35 (Y #) LK
Gomid oy € wals glas byl mls 5 9sed s
2380500 palie (EAK aallas ool il 4l TS
gl 4 Rl ol (s wls olas (S 85 S Ha 1, oyl

Ol Bde 5 ol Gea—ad else i gols s

v - Guelfi
vi - Kim

vii - Jones
viii - Garcia
ix - Kishali

Wil 5fada (0 Rl sas i,y cullas S0
slagaly (a5, slacalld b &5l Hu oS el (p)
oS L5 q8Los @IS LRI (s (leaiSyl
Jels 5 bl o GBI Sas slacallad sola (5353 s4uda
G ools o ke Gha 95 59 OO GRS (Sl sl 950
oldlas 5 ol b sonan sudla Sha 5 mbi Ja 5
cnllad 31 o 8L,0 LIS e pdnldl S ks glas
oo (FoA7) T omnpaa Ml s B b
(srbis olalllhe ws 50 04 4S @8 S 4ol (5,500 ldlis
eMlales wmys VO 5 caesl S slallbhs w0
1 Ceoad 531 50 IS @il Ho (guaadd eud Sulad
Liye Jolse 5 S gaa S o suly Glas .00 5SS saaline
cladin b 0w wad ¢ able oahyy calld b
A 6ol 3y s odia e Gsaed LaSuses]
slacullas Ho ool G Smn o dle o sl 38,
laasedl 5 b alaal slin,ed a9 b o Gl
80550 slacullad il LualS L1, ol ,l8 ausa
508 (oS S S Ol e Gl il 0SS Gl asa
SYL 055 Gl 5 Sid (e Jobad slagl s b g
ol s
L) ounS ailaii lag go,sa € ol sud 5%
09 Ol oS il (a8 8L e IS alal a0l S anile
oolleidl aiy LS 5 s 550 (S S Gulaal gy,
Saedily adda o € Vol yala Pl se sad adlis
Sae Yok wlmis o ) e 5850 @ 550 Jolas
TR ™ M el Sl 065 5o o @bl
SleusS GEoE (Y3 =) M 3a0,ke 5 (Y-0T) Mlalss (Y1Y)
ot 33 LBAL Sladant Gl S (s5lea Sl Sl e S
o Ll Gl Wl e Gl Gl S wbiee ol
1358 a5k 6553 Jalas B suls Gl 38115 (8L e LS
Iy oo ol 4aa VY 86 (YY) e W Vg
oo OS5 ol (Lss s asss PO cas b
ol caw pdh5y oluya S sl Glas mlB S
(YY) o8& Man ot laden] ol 8l bas
plaslole & a4 Blasbics Gloa 0 VY 555 (855
Sals GLES i o @l £ B Y0 w58 Sae g alo

i- Donnelly

ii - Gueugnon
iii - Ueda

iv - Martins


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

YVA Wbl s s i 3t

ILCs 5 (s insidle plis]

Se S, @le s Luas 1 LEal € cl gl
08 Otinpd s s Gl S (SSs 5 Al oluis
sk 4 4S5l o) e gt oladllae (5555 b adasl,
1 Sae dolse suls 5 (Silsalio (Sses58 Slomis (lejpa
80 513 g8 350

S 5 s S wials oL Gha g3y ool @l
8555 99 59 (o dma3 5 008 EALS (il (oS
el KR I SN PRI P S PO K PR
1 mios aallad 505 wias Gl s 55 seusa
e de 4o aiols aladl Sonl sad b 5 Yk S o
009 OialS ssa s Ly (8L, IS 5 Ll (il 8l aae
moand pl bsad alan) e (65530 Julas 4S wan o ol
o sVe s ol snti s L) e slajely e da
Ol 5 6l 50508 slagnly Susal o GaSin g a3
Sl o580 aad sleidl pelual g5 s sadd Ll
S350 5 ) pulal Blmis G-Ses Ol 4
s 3ol SalS (i s a3 0558 (st 05—
Yl b s a3 45 058 trm 53 S ge ecnlnlis
il Sl Ll (il aae 5 00 GialS (gl
=505 ladtelise alyl Hu Wl oo Gla g5y (ol gl
il cuaal glols Sl Gleyo s oSy gl

i- Circadian Rhythm
i- Hagobian

References

Angelopoulos N, Goula A, Tolis G. Current knowledge
in the neurophysiologic modulation of obesity. Metabo
lism: Clinical and Experimental 2005; 54: 1202-17.
Diéguez C, Vazquez MJ, Romero A, Lopez M, Nogu
eiras R. Hypothalamic control of lipid metabolism:
focus on leptin, ghrelin and melanocortins. Neuroen
docrinology 2011; 94: 1-11.

Howe SM, Hand TM, Manore MM. Exercise-trained
men and women: role of exercise and diet on appetite
and energy intake. Nutrients 2014; 6: 4935-60.

Chaput J PH, Klingenberg L, Rosenkilde M, Gilbert JA,
Tremblay A, Sjodin A. Physical activity plays an imp
ortant role in body weight regulation. J Obes 2011; 1-11.
Chen J. Aerobic exercise, gene expression and chronic
diseases. World Rev Nutr Diet 2001; 89: 108-17.
Duncan GE, Anton SD, Sydeman SJ, Newton RL Jr,
Corsica JA, Durning PE, et al. Prescribing exercise at
varied levels of intensity and frequency: a randomized
trial. Arch Intern Med 2005; 165: 2362-9.

Tjenna AE, Stelen TO, Bye A, Volden M, Slerdahl SA,
Odegard R, et al. Aerobic interval training reduces car

10.

11.

12.

lsdsonls ply (gud Lol (s cuas
el A Wl 55 e (5558 e Julad 5 oS e
- RN
Cpoad 4Gda su)lg S Wals plis yuala Gha gl @B

G5l ade Lyl solagine 1 LEal Gulual 5 3l sa
S aas e OLES (5 GRS s s b (B0, Blate Lgndl
Lol can dasas ol b sut slasl e (o550 Jolss
€ wlou S Gy G olallhs cul sads l@Eal Sl
O Blate (5550 stiada Gl 5 i),y callad alail
Ol ) Lndl dan s Hu 5 00 S ulal (65590 e Jalas
TolusSl 5 (YY) ol be ol b suuas ™ lias s
oluyad 50 1) LEa) Gulaal 5o 5033 ase (Y-4A)
58532 (Vo)) 3usske wgdle & " Msals glas a0
Wl alasl o dlal s Soadp Sasedl YY i)
Wooae @ GloSols sus omes Jeld pa555 poS
@ o am el QB OLys se s VO ol L Gls
e gy sl gom lagaly wee S wsls olas
@ Ll Gl 58l Jals ol Glast (o559 Gased ST 58 eul
Jolas il S50 (sl Sl fega Gl slasS 5l
o8B mas ral Jla 5o 4 ad suls cund anlle 53550

- .t ¥a é - . .
oladd 5 alos 5 oS0 U8 sub) slag s sa

diovascular risk factors more than a multitreatment
approach in overweight adolescents. Clin Sci 2009; 116:
317-26.

Tremblay A, Simoneau JA, Bouchard C. Impact of exe
rcise intensity on body fatness and skeletal muscle
metabolism. Metabolism 1994; 43: 814-8.

Jakicic JM, Marcus BH, Gallagher KI, Napolitano M,
Lang W. Effect of exercise duration and intensity on
weight loss in overweight, sedentary women: a rando
mized trial. JAMA 2003; 290: 1323-30.

Irving BA, Davis CK, Brock DW, Weltman JY, Swift
D, Barrett EJ, et al. Effect of exercise training intensity
on abdominal visceral fat and body composition. Med
Sci Sports Exerc 2008; 40: 1863-72.

Coker RH, Williams RH, Kortebein PM, Sullivan DH,
Evans WIJ. Influence of exercise intensity on abdominal
fat and adiponectin in elderly adults. Metab Syndr Relat
Disord 2009; 7: 363-8.

Wu T, Gao X, Chen M, van Dam RM. Long-term
effectiveness of diet-plus-exercise interventions vs. diet-
only interventions for weight loss: a meta-analysis. Obes
Rev 2009; 10: 313-23.


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

’f"lfL;A_J)'/V(d ‘_S‘OJL).A:; :/,.sb.l.ié S0 Oipl paugdealio 9 juy119s3 32£ galan YA~

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Boutcher SH. High-Intensity intermittent exercise and
fat loss. J Obes 2011; 868305.1-10.

Teixeira PJ, Going SB, Houtkooper LB, Cussler EC,
Metcalfe LL, Blew RM, et al. Pretreatment predictors of
attrition and successful weight management in women.
Int J Obes Relat Metab Disord 2004; 28: 1124-33.
Nicklas BJ, Wang X, You T, Lyles MF, Demons J,
Easter L, et al. Effect of exercise intensity on abdominal
fat loss during calorie restriction in overweight and
obese postmenopausal women: a randomized, controlled
trial. Am J Clin Nutr 2009; 89: 1043-52.

Lazzer S, Lafortuna C, Busti C, Galli R, Agosti F, Sar
torio A. Effects of low- and highintensity exercise
training on body composition and substrate metabolism
in obese adolescents. J Endocrinol Invest 2011; 34: 45-
52.

Martins C, Kulseng B, Rehfeld JF, King NA, Blundell
JE. Effect of chronic exercise on appetite control in
overweight and obese individuals. Med Sci Sports Exerc
2013; 45: 805-12.

Martins C, Morgan L, Truby H. A review of the effects
of exercise on appetite regulation: an obesity perspe
ctive. Int J Obes 2008; 32: 1337-47.

Broom DR, Batterham RL, King JA, Stensel DJ. Influe
nce of resistance and aerobic exercise on hunger,
circulating levels of acylated ghrelin, and peptide YY in
healthy males. Am J Physiol Regul Integr Comp Physio
2009; 296: 29-35.

Hilton LK, Loucks AB. Low energy availability, not
exercise stress, suppresses the diurnal rhythm of leptin
in healthy young women. Am J Physiol Endocrinol
Metab 2000; 278: 43-9.

Whyte LJ, Gill JM, Cathcart AJ. Effect of 2 weeks of
sprint interval training on health-related outcomes in
sedentary overweight/obese men. Metabolism 2010; 59:
1421-8.

Thomas S, Reading J, Shephard RJ. Revision of the
Physical Activity Readiness Questionnaire (PAR-Q).
Can J Sport Sci 1992; 17: 338-45.

Wardlaw GM. Kessel M. Perspectives in Nutrition. 7th
ed. MC Graw Hill. 2007; Toronto.

Kline GM, Porcari JP, Hintermeister R, Freedson PS,
Ward A, McCarron RF, et al. Estimation of VO2max
from one-mile track walk, gender, age and body weight.
Medicine and Science in Sports and Exercise 1987; 19:
253-9.

Flint A, Raben A, Blundell JE, Astrup A. Reprodu
cibility, power and validity of visual analogue scales in
assessment of appetite sensations in single test meal
studies. International Journal of Obesity and related
metabolic disorders 2000; 24: 38-48.

American College of Sports Medicine. ACSM’s
Guidelines for Exercise Testing and Prescription. 8th ed.
Philadelphia (PA): 2010; Lippincott Williams and
Wilkins; 366.

You T, Wang X, Yang R, Lyles MF, Gong D, Nicklas
BJ. Effect of exercise training intensity on adipose tissue
hormone sensitive lipase gene expression in obese wom
en under weight loss. JSHS 2012; 1: 184-90.

Jones TE, Basilio JL, Brophy PM, McCammon MR,
Hickner RC. Long-term exercise training in overweight
adolescents improves plasma peptide YY and resistin.
Obesity 2009; 17: 1189-95.

De Feo P. Is high-intensity exercise better than mod
erate-intensity exercise for weight loss? Nutr Metab
Cardiovasc Dis 2013; 23: 1037-42.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Bilski J, Teleglow A, Zahradnik-Bilska J, Dembinski A,
Warzecha Z. Effects of exercise on appetite and food
intake regulation. Medicina Sportiva 2009; 13: 82-94.
Myers CA, Johnson WD, Earnest CP, Rood JC, Tudor-
Locke C, Johannsen NM, et al. Examination of mecha
nisms (E-MECHANIC) of exercise-induced weight
compensation: study protocol for a randomized contro
lled trial. Trials 2014; 15: 212.

Manthou E, Gill JM, Wright A, Malkova D. Behavioral
compensatory adjustments to exercise training in over
weight women. Med Sci Sports Exerc 2010; 42: 1121-8.
Bryant EJ, Caudwell P, Hopkins ME, King NA, Blun
dell JE. Psychomarkers of weight loss. The roles of
TFEQ Disinhibition and Restraint in exercise-induced
weight management. Appetite 2012; 58: 234-41.
Rosenkilde M, Auerbach P, Reichkendler MH, Ploug T,
Stallknecht BM, Sjodin A. Body fat loss and compe
nsatory mechanisms in response to different doses of
aerobic exercise--a randomized controlled trial in over
weight sedentary males. Am J Physiol Regul Integr
Comp Physiol 2012; 303: 571-9.

Donnelly JE, Honas JJ, Smith BK, Mayo MS, Gibson
CHA, Sullivan DK, et al. Aerobic exercise alone results
in clinically significant weight loss for men and women:
Midwest Exercise Trial-2. Obesity 2013; 21: 219-28.
Lim CT, Kola B, Korbonits M, Grossman AB. Ghrelin's
role as a major regulator of appetite and its other
functions in neuroendocrinology. Prog Brain Res 2010;
182: 189-205.

Martins C, Kulseng B, King NA, Holst JJ, Blundell JE.
The effects of exercise-induced weight loss on appetite-
related peptides and motivation to eat. J Clin Endocrinol
Metab 2010; 95: 1609-16.

Foster- Schubert KE, McTiernan A, Frayo RS, Schwartz
RS, Rajan KB, Yasui Y, et al. Human plasma ghrelin
levels increase during a one-year exercise program. J
Clin Endocrinol Metab 2005; 90: 820-5.

Garcia JM, Iyer D, Poston WS, Marcelli M, Reeves R,
Foreyt J, et al. Rise of plasma ghrelin with weight loss is
not sustained during weight maintenance. Obesity 2006;
14: 1716-23.

Gueugnon C, Mougin F, Nguyen NU, Bouhaddi M,
Nicolet-guenat M, Dumoulin G. Ghrelin and PYY levels
in adolescents with severe obesity: effects of weight loss
induced by long-term exercise training and modified
food habits. Eur J Appl Physiol 2012; 112: 1797-805.
Ueda SY, Miyamoto T, Nakahara H, Shishido T, Usui
T, Katsura Y, et al. Effect of exercise training on gut
hormone levels after a single bout of exercise in middle-
aged Japanese women. Springerplus 2013; 2: 83.
Kissileff HR, Thornton JC, Torres MI, Pavlovich K,
Mayer LS, Kalari V, et al. Leptin reverses declines in
satiation in weight-reduced obese humans. Am J Clin
Nutr 2012; 95: 309-17.

Hopkins M, Gibbons C, Caudwell P, Webb DL,
Hellstrom PM, Nislund E, et al. Fasting leptin is a
metabolic determinant of food reward in overweight and
obese individuals during chronic aerobic exercise
training. Int J Endocrinol 2014; 323728. 1-8.

Guelfi KJ, Donges CE, Duffield R. Beneficial effects of
12 weeks of aerobic compared with resistance exercise
training on perceived appetite in previously sedentary
overweight and obese men. Metabolism 2013; 62: 235~
43.

Kim Hj, Lee S, Kim TW, Kim HH, Jeon TY, Yoon YS,
et al. Effects of exercise-induced weight loss on acylated
and unacylated ghrelin in overweight children. Clin
Endocrinol 2008; 68: 416-22.


https://ijem.sbmu.ac.ir/article-1-1975-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

YA\ (PR3- BRI OR UKV % ILISes 5 (i s plis]
46. Bouassida A, Zalleg D, Bouassida S, Zaouali M, Feki Y, women. Am J Physiol Regul Integr Comp Physiol 2009;

47.

48.

Zbidi A, et al. Leptin, its implication in physical exe
rcise and training: a short review. J Sports Sci Med
2006; 5: 172- 81.

Kishali NF. Serum leptin level in healthy sedentary you
ng men after a short-term exercise. Afr J Pharm
Pharmacol 2011; 5: 522- 6.

Hagobian TA, Sharoff CG, Stephens BR, Wade GN,
Silva JE, Chipkin SR, et al. Effects of exercise on
energy-regulating hormones and appetite in men and

49.

296: 233-42.

Hellstrom P.M, Geliebter A, Néaslund E, Schmidt PT,
Yahav EK, Hashim SA, et al. Peripheral and central
signals in the control of eating in normal, obese and
binge-eating human subjects. The British Journal of
Nutrition 2004; 92: 47-57.


https://ijem.sbmu.ac.ir/article-1-1975-en.html

Vol 17 No.5 December-Jaunary 2015 [ramian Journal of Endocrinology and Metabolism | 420

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-17 ]

Original Article

The Effects of 12 Weeks Aerobic Training with Moderate and
Hard Intensity on Body Composition, Appetite and Some
Related Hormone Level in Over Weight and Obese Women

Mollanovruzi A, Hamedinia MR, Askari R
Department of Exercise Physiology, Faculty of Physical Education, Hakim Sabsevari University, Sabsevari, I.R. Iran

e-mail: mrhamedinia@hsu.ac.ir

Received: 26/07/2015 Accepted: 17/10/2015

Abstract

Introduction: The general aim of this study was to evaluate and compare the effects of 12 weeks
of moderate and heavy intensity exercise training and determine the optimal intensity level/rate for
maximum weight loss in obese and overweight women. Materials and Methods: Forty one subjects
were randomly assigned into the moderate (16 subjects with 64-76% of maximum heart rate), heavy
intensity (15 subjects with 80-90% of maximum heart rate) exercise and control (10 subjects
groups). Following two stages blood sampling at rest, and fasting, subjects completed appetite
questionnaires. In addition, subjects exercised three times a week, one and a half hour after
breakfast. Results: Results showed that calorie expenditure in the moderate intensity group was
significantly higher than in the heavy intensity group. The results showed decreased weight
(P=0.004) and body fat (P=0.001) in both exercise groups compared to the control group. Exercise
had no effect on appetite and plasma acylated ghrelin, leptin and insulin concentrations.
Conclusion: Results showed that moderate intensity, individuals can exercise longer with there by
increase the energy expenditure and controlling their appetite, fundings which can be used to
design exercise programs for the prevention and treatment of obesity.
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