& (5 g gt OGS Cooliiw! oyl o 39 DT 48 (SHlo 98 y9 05 Al i g5
(oLaiS b (50 30 S 30 305 4 iwo ()19 g0 98

F . * r a s - . r o #)
S p bl ¢ g0y L pie ol s g poly> oile fST o dw o azmpo (cdgo

Ol gion e (o olKatils (olids co] g (Mol SIS > il S (S Sy ) ki 1S
Ol i cgeion (cmgd b oKty (Mol SIS > g (el sl 09,5 Lils  Slayo &5 o (55
Ol e dgeion (w3 olKtils (Mol SIS 1 g (el ol 09,5 boliul ()50 b (5 5SS
Ol eledal gl olSails (ol camnl g (ol SIS > 2T S Can 5 (5,55 (sgmiils
D539 P51 5 (S Cenr i oSS e (g 8 oSSl guine 1 glamed Ok 95

m.mahjur @yah00.com :Sig =Sl oy

0>

i Sy g Sl 0 ) magee i (5 o8 Jlolowlib E)lae & pud 5 Cealitn] 1DOD g A
Gl ol oMo (sl diivnr SDlac il [0 cid jloo 45 (048] dwy o T 4 Al o 550 WS
U i) o 8l i ) Sus ol A Sl (a8 D8 i 4l j0 0,0 9 JLT o ales
Ll polaiZ] 8 qore 3,0 0 e 4 Mo 048] )0 4l jpuiinS] Olae Colitu] 5 y/’).) Sl pai
ol b olaz/ & yojo 0,0, oS 4 Mico 30 1o o dad Gz ol 40 :)lf L;’S) 9 é‘g.o
S 5 2 09,5 50 (Holal Oypo 4 5 R s 40 5 diadde Sygo 4 ToTD o ot
0 g dud> Fdlin j0 g diin £ Sdo ) o 40 o pad doliy dud> FE (o020 09,5 ) (e LS pprsnsnds
O Coliin) § SoaS 0 Jiliw] doliiaw ,y 5/ ooliiwl b 0,0 s .l &,/ (4ddos £ b KD o dud>
9 Fe aad PSS 18l o5 i/ loools 1 IUT (sl s o g (655 05/0] Spaniyguw Cennd 1 00liiw] b (g paS”
b ooliiw] Jiiuo g divcant cloise;]

Gl G izmas 9 0,0 Sl S0 () e ol el y/’Jo Sl pai 45 0b lid gl lbd.a.SL:
P /08) 04 o polaiB] £ pojo 3,0 008 s Mo Ghila 0 (6005 guniin] Elae Ceoliin]
oge o Ceoliwl jl spiaS a0 (sl colaZd ojo 9,0 paF 4 Mico ) jlas ‘5).454.2.“4
ol o Sl pai ploeil b iy o ol Sais] doecti 1 iy 5,55 wlls Syl 0 Coec 457 g ST

g0y 052 g0, Slac el 5 405 3,0 lino  su il ol g dieo Linlidl ) L (g e CMlae Cooldiu]
MLl g 04075, lizo (sloc s

"g
c‘h
> B
< ¥
S

z £
> 2
g

— B
|

N

z g
— =
>
o
3

Hac Coolitul 3,0 O o polaiz]é ojo 3,000 co] 0 o yad 6».\.0.15 6‘.@ 03‘3

Y/ 1 g0
ANYIY ol
VEINIO 5yl

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 |


http://journal.nkums.ac.ir/article-1-796-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

AhSer g j9oxpe (300

Jllwh b cdlae [V-F] codl oo ools aseis
a5 Wilbee ShE gt (g pmitnS] alae o e
) 05800 )ly 6l o e e STre a5 LI slale
OF SRS g Lad> 0 Silae (nl S o JeS
e ol o Sae ;o P g siws ppe Hlows ol 28
Sl (ae (cvae gl J5S Gols Cews 5l L
LVF] cool ol o )6 g 050 ioldl g a8
lo o) la)l 5 Jlzaly So3gded Sl 5l odlae ol
alyg, sl codled plas ;o oS wie olail &S g4 )
b ol sl s s Jdo 4 g ae Jbs ol 3
O OMae ol pge b Syl Hlas cwlinnl sl

[A] &1 o Lo
Oeizmen g OMlae cpl Cwliiul (ol bl (rea 4
0392 510,93 5 oy Camenl 51 T Gl S5e Jalge
2 Cembies Ohlem Gl @lp i ciSly ol
g 0, uals Baa b gleaely,y &Il 4 ol (salag
a5 OHlae cowliiunl g @ 08 bl a4 ew g Slels
sl ol o e ol s ol Rl sl
sl aby o 50 [VV-AE] il m oge)g, calise
a Jud slapleys i 90565 lp Gloyd (e
Tl OMae (ol Gand g ool 6T ol olate
obeys slavs, 5l (S ol Sy &S > DY) el
Lo as callo 1) Coje cpl a5 casl 0)0,05 Jlad
3319 yr Sedlad 4y Wlgi o T 51 (S5 s 5 55 SRelS
S &5 Cansl (93,8 4 pamie (ly> sl o1 VY]
Sl Sblie s 0,008 Ko Sloys o asly @
Soy S5 ol (mba (188w plhd 4 lgiee oS
55 Bl S st 2 ely slog e (2Bl 5 4l
ol 30 o8y ol e s uilS 3 g olaws [Vo-1f]
g odd iy (HBL)d GeST Az 5o whiee SRIF
s Do o 855 g0 Early LT (Sislily e i
23 OhlKen 5 gl S 8l (st S
i 5 ol yo Gloyd (ayed 53l e a5 gl anylie
g Oya8 a8 aadl e wisls bl wiedle U3 (sg,
s (S A s oy oS OMlae Culil

1 -Taunton

o

4A0NR0

So g e oler )0 odes DAL ) (o 9308
5 Vome et soShee gl sbml > ge Jale
o plol Sligios e ansl goladl uSins gl
3> SNj Job jo 1) 89,0505 poye wo s AD LY
[y 00z 59 Lol 5l aoyo Av 050> 45 S o sy
S 55 55 o bl Sligiss [V] wil 60,8 5,18
L Sl ST S, s & 29,85 sV g5t ]
3 ol 5 i s 05T il 5 e
ahd e Koo slag b 4 M Sl o pizen
4 obdliwe asys AD o [Y] QS oo oS> gac
S 55 g Iy 3,505l (5ol e e 33,05
3)3yeS & Miwe Ghlew Olsie b plilew @pmy b
Jelge 09don G pendl polaiBl e e
ble glacansdy )50 5 ) by aex I (gouste
5 as g Dlss (Sl [l Gas (G
53508 9 )3 op g (e Culitul g )08 fals
oaeis (25 a5 50k 4 wiien e polaisl il
S ER [PV S PCH R - T PN
5 Seosll sl ly o else oz
39 0 Al OMae Cwlaiul § OHad s (( SlSegwm
ol e 3L YT wil Jemo wlsiiee 050,05 g5 0l
0,0 sl o a OMae Coolaiwl g a8 juds o Jelee
4>l )9 oy & SLEB et b 0 Slee 5 LS
o gl s Gk [F] o)ls glofg oSl «(5 508
#E Ol gt aml s ol bis Lol jae
2 PLS oras g 555 g grl pitenn 105135 o
Sl Pl el et ol 3 plas o 0 Sle
35 g0 aloml 9,008 o1 Jlis 4y 5 eads SlyE (5
Dl g 50 (S (o ealsS sl e Jelse 51 [0]
ol Oae caslial g w0l 0,515 5 [ le o s
daoyl o Sloe o Pzl (Mae ars 4 a5l 4zl
Ao D o0 i 9)9505 wales 5o 5 (S
Jbolll odlae colizal ials Liboe S
wzge (nl 4 g i oo 18 LA (S pme o ] Lo o e
QA Colaial laad plply 005 oo ol 5,0 68

OIoye 30 3,0,05 £o,8 0dliS  Suw Ll SO (lsae


http://journal.nkums.ac.ir/article-1-796-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

VU (V) Asygd A JL

Sl ol 3 S pole olSKiily aloes

50 gl sleslaiwl U g Jlgie ands g0 51 i Sl a3
Sgr alslae bl e

anlinls; S 5 999 sl o3 Ll 5 51> 5l e
Sl i 09,5 95 50 (Bolal &j50 & b Sogasl o oS
25 s 8,58 GEVD) U8 5 GED) o o
W bl Bl a5 5 (19051 0976 b ez ddr S
Cend 3l oolaiwl b oS O e Coolaiwl )l iae dalol 4o 4
033 Ol 4 5 6505 038l lylas " o9 Kl
58 5 gl Ghamy ad po 50 0 S g3l i
5= ol 031 51098 Sl 5 Slays o S5 el
Salitul (39 eS g (Rl b ol 485 (s e e
35,5 et e 5,0, 65 Lzo ol 8l 5 6,68 SMac
Sy anlp and> Y 050 05,5 4 s () l0g03)
2 g aad> Fatie o g atin £ Gae a) ol o Jleyo
3 J S 05,5 5 000,5 &l)l (4io £ B FO s and>
g a3y 045 S5 05055, o dled 4 Do ()l
0 )la S5g 5 plodl 1 Gy s @l o] 4y (508
o 3 o903 L iile o8 EMae il lpee
el Sla e SLSTL w65 ojlasil (9]
el Dy st e Gl lew oS SDlae Coeliiu]
(] 3 Glay &8,2) Jitns e 36 (7S 0,
S i (oS e a4y i 1,
JAS 05,5 5 5i5) g (025 09,5 31 ,i ¥ Led 35 o
aslol 5l mased OMSie 5 Dl i j0 Gt e
S s go3] o 5 ol Byl B L (6 Son
anlllas ol 5o oo eolawl O o (el ST, s S
B ¥ o dudz 0 g dud> T aian 0 g F Sow w
5 Sy ol paazie Glysy s ;L 5 aids e
D339 & w=y Ly oS plisl 4 Ssaghy by
ol g yed Oluds ol sloul el Gy Jleyo
TS 5 S 5o 2S5 BB 2 (535 05 Ceend A
o)) ol Bl i (Sl J3ls jo pl,T 28, ol 9 O 5
D9 A (385 035 ol 40 pdile g e g gl 4 038
Slig a3 g 5 o el il Sl o ol o Kinlen
(035 p5 adopo aiile) (53,5 0 el 53 5 (Jobss
Gelato g yolel sl Gluds> jo S5 > 38,5 eundis

3 -Biering sorensen

& Wl ples mles g | obg,l [VF] canl ol
oS dghe el OF 0 alle sy S QU
Cadgas 3,065 A Wi ohlews lp Ol o oS>
FO L O Ol o oo ol Caglie cyizan [VV] ol
) u.d) o‘) C«C-J.w u")"-“ [\A] w‘}.@ )‘ W ﬂ‘ﬁ
W g oo S (S A Camd dwoy £ B YO
v . .-

9, 50 ked xSlas ojlail o Ol jo o8 ol > o
g e Cogl 4 Jelse (pl pled o5 vy o0 e
[VA] 08 o S8 Mlae ol caaliil ol

oy S Sy 43 85 lallle ity (55T
Saslassls a6 gaiinS T SMlae Cwlatul gg,
L g ol 00,8 oolaul (Sis 10 09290 siboyo sloe
Chrd 4S5 (S 4 Cod Sloyd O Wwilgd & x5
ol He 5l (SO 608 O ae culiul uals
ol Aoy ol jo Rdod plodl ol o 00,5
o Biome Badod (al 50 g (nl 5l ey o0 Sl 4 (5590
M ae Sl e o o o Sl et Sl
oo 9)0 508 a4 dins Loy 5o DIHES gt gt
Lol Sl polais! 2

SLEvIY

55 5 @S (iales] (7 ded g5 5l addlas ]
9 75 09,5 93 Ly 303l m 5 9051t Al 0
a8 olasl il rojo 0,0,05 4 Mk 0,0 Ve Slaws
A g s pamasie Sy b 4 sl s e
A Sl e ;0 O a0

X Yo ey s el ol aalllan 4 39,5 slo lsxa
BMI 531 i plosl 51 L3 Y 5l 2eS VAS 6
009 )9 b gy oz oSS VAL VEIA
2559 Sl a3 Jlw 95 j0 a5 LS L o8
ole a3l ias 9,0 505 4 0 e cailailys gu=
Seasd G pae s )lem (09— e AT sl
O )0 (SoSh 5 (i 455 sabls pac ol
3 5 St slog o § Sl pae (2l 88
33 0355 &8 b aallas Sl zg 5 Lo lae alex

1 -Ariyoshi
2 - Extensor muscles


http://journal.nkums.ac.ir/article-1-796-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

AhSer g om0 (g3p0

120
100
80
60

40

20

0
oy J s Al

Olylews 5o Q}AJ’T Ol 50 (68 488 gt 00sS Canly cMae Claiwl ey Y loged

ol ol 3l g 5,0 S

5 Lagily 5l 5 oml (oo 0y Jade (g 09d o0 02
5 5 el oSl L ol e 1Vl a5
aS o o b ol s aiules 0,8 51 s 50l Ay
Coomw a9 o5 lag)] 5 00ls 18 Sliy (g9, |, oo
3,0l Y adl> B> 1) 093 ais iy slael #)l>
Syl 4S5 Wl o 45 oo ST b 88l el ay
5 sk anl sl @8l a5l 25 aits gl
D9 00 e Hlgud (55, 9 S LS 0 a5 70w
Giome (Bl > 5108 7,5 (ame 4 g ad ool
Sl go (95031 45T Gloj D 05 oo B ) g5

Bl 50 ey Kl (ysesl sl Beme ) IS

L g gaclal O g0 a4 Sludz aalol jo L adlsl ol b
Sl yei b Gogail 53,8 slo wglis 5 cod )b 4y 4z

D oo 5 S
OMae cwliinl oS OMae cwliinl g mFojlail ogou
S (6 S0l s ygm St ol a5 08l b a8
o 3 5B Y (58 (6, 9,3 «ogesl cnl el sl
ol 4o el (S0 ol e (VL Caad oS
SiS o0 30 GlsT A jed Djpo 9,8 5 Wl e o>
OS5 and 5o oS lgteial Glg8 (ool o005 15 aS
LSS (G9y Gl S 4 45 90,5 |5 CSS ol


http://journal.nkums.ac.ir/article-1-796-en.html

VOV (V) Ao ygd A0 L

e lls (Sag pole olSiils abre

Dae (Swd 2al5 g Coaliinl dguge 4z s 5
gl Bl (g0 359,05 4 (Dl (505 Jlalenll )l
50 ShalS Sl aien (5 (503l (2,5 09,0
s 09,5 3 2l o Gloys o8 plawl Sl ey o ylen
Ol Uy 05,5 5 (Hy P fe o)) aily (oo O o
o=l s (P=+/F10) 05 lolize ool Ll 5l e
ol ol e (Sleys &S o 3 easms (LAS (4905
DBl (e Sl el ) am (08 O ol
09,5 98 (e SIS sy 3590 40 (P=+/++Y)
ous Lt Jis (5 9] 5 S5 5 028
=S Hlac Cwliiul g 0,0 Gad o (g llae LS
P>+ 01+ ) ol (o ol 0 oyl allae pladl o

 Joo=

sleslawl Lojle a5 88l cdl> o Uas a1 095
s S 3,8 9)55 ) Blore g (5 peSojlul egis S
Y- AMSPSS)l)Bl r:).' )| > osls J...L?u 9 ).JL»T 6|).'
O Sl Sgli w2 sl S gl (305 1 5
A eolaiwl

b asb

V sz 50 09,5 g0 5l SO e S8l S ges Sliosas
°5)j 99 o é.d‘)fﬁ_m) Slasuioe w00 00)9—‘
0395 9 09 W3 e sl Gazll )5 J S g (025
Sl g Ll Blad 5l g abog (- Ken 0S5 L oy
S S 50 Gl Gl Al 6 lolass

b Sog03] S35 500 Slpogas 1) Jyux

p (Mz8D) Jyus  (MESD) o2 JUEHS
IYYO YVIEEEY/FO YSIAYEY/YQ (JWo) om0
“IAAY \YA/ - 28/YY VYYIOAES] - A (o gilw) 08
100 VEIO-£) /YD YY/VOEA/-Q (ioskS) 039
22 YY/FEE)/AY YY/AVEV/AY S 00y alis

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

el (6,10 sime grlans ol jor 4y J 1S 5 (225 05,5 95 53 (3303l o 9 O9e)] S o Ay 5 e 5 sl (903l @l Y Joux

295 O 295 09 0905l o™ O3l Uiy Al pe e
sig t sig t °55
ofe oY YO ofe s Y -Y/ag OO/ AEDIYS O /NFEVIVY yCS) SMae Coliziw!
YA efFYD OYNFEENY  BVAYEFFA S (ole)) eaisS e,
ofe e ZI7A ofe e INARA VEIYOEAIAS Y IYOENE/-Y 7S D50
AR —+/¥Y) YZ/AYE7/Y ATZAREARYA N AR JEEL



http://journal.nkums.ac.ir/article-1-796-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

AhSer g om0 (g3p0

a8 50 s el Ol i ol g0 o a5 Wsly lis 4
o=l 0y Sles oy 8l ioan 5 4l S el g
s Slsten Lo iz Ly a5 [Y0] 555 00 Lo
s deliy S S wisls las Ll es 5 e
) ogad e DDlae ojlal adlyi oo slaia ez
55 (1230) 23,LSem 5 ' il [YF] amas Liuly sl
O 6y gwiinST EMae Coats a5 assls oyl
2951 31 L 40 eie 950 a8 e ,0 8
S5 e S b ugid (e alas g5 sla st
s g yed cpl gl NN Ll coge (S aSLy
Sg3 odlae ol TVAVY 08 il3dl b ol ja 45 05,5

I¥v]
4o i (bl )0 odes ok a5 Clides (pl @l
Sl arin job a0 ead ploxil eje 959,08
O ygiinST IMLae (slrog,S Lo ghi ) ax gl Coonl
A 358 Slallae 4 azgi b ol ply il oo ol 88
asllae ol oolaiwl 0,50 0,9 4l 45 sy 0
Hae e o3lasl alidl e ge iy Yoo
oRl8l i )0 g jeaiinST DLAe K00 5 gd
e LL il b ol 00,5 Edlae ol &ya8
5% 9 a8l lidl s g sl gl g
IYA] sl @il g Jlow (69 ,Shos slacdlad as
sd s j9b a5 wiinS] cDlac 4 S el 51 8L )
Sl e (FYsbo 50 58 adyi il cumle 5 005y Sy
e 5 oS Y] il e YU (S alea] gl
LB o, 315 asl ade uen Wilgh g0 cslisisl o33l
Dyle a S Sae NVeb ol ]y Sl Cansg b ol
S Sl ST Sandg Lid> oLy (ioren
S S 5 (g e DAae Zusl 4 Ol |, (SYsb
G oS Dl y88 ygiw 15 ols s Sl s plowl 5l
S Shrmgd s Syim (S M b (oS 5b o
3 angeS e QL 5 (oS - Sty LAl )b
il o onds 53 dLas by [¥e] il e LL3|
Sondg (pl Lad (gl g aBl alls (MBS 558 w5 )0
el 5l oy a8 wilosls Las Slalllas aril sarsS oS

2 -Hides
3 -Rissanen

el Of o Sl yad a5 ols las G 51 Jol> gl
ool L 5 a8 ST e Casliil i3l
el odlae il ul samlive a5 jghailen 355 o
2 el ol dlan o 9,0, 08 4 Ve ol Lo oS
w38 Slidod b @l cpl o)l 513 65 b whaw
gmmiionS T M e Caalii ol g a8 (5.5 o5lasl 4 aS

LY+ & ] og Olsres Wogs aiBls 5 oS
Oz SLbl a5 sl 5 ilas ik ool (lihxe
Al o ool Pl 50 a8 (6 le bl o |y ol a8
g Olae s a5 cl cpl oyl Yl bl
oS Sl il 5o Jbd s laybisle coles
095 93 4y elu b lsle (ol o 5 crge Sl
4 Ld Sldlae [VF] ogb o3l l 3,0 crge Lules
s 90 2 (S A g S| AT W asl oyl
Sl 3 (ias) JLSo 5 (b JUglS DLe
oy Lncins oyl oy Liions )l i )0, aS
slacdld Job o ol 8l as lial sloacendy
PO AR TATA) IR P N SRR X . SORVIPURENS 1 5
dlde L3 slaisn o (Bopl 5 chad 5)lse yin
g 9b odaliive poS K00 (Jee Olae g (ugad (g
5l 5o e cnl (BT 590 a8 oy L)

LYY V]cw oot Sl 5,508 Slallas
Sl Loy i Sl pgmat )3 oasie Slalllas
a>booas Ol Odlae o o ,od o5 (> g0l
Ol 9 Sl 00l plosl oie 959,05 (Gl )les (5508
3 redd (oo DMae SLS A 4 4z b ailes S
el oS ) L oln o8 g5 cnl s o8 S8 gt
O Gyl (I Kigh oo IMLae (nl ad Jla
JUC RN TN JRPINC SRVERIE BV R
) \L’,.o)..\g.l.z_;l‘)l slaallas ;o [YF-YY] 095 L3k oy
Ol 5 508 A4S 4SS ol awl L (YY) ol e
3,0, a8 4 Mo ol,81 10 4l jguainS T M Coli]
of ) Sl o8 anglie 4y el a8 @il 3l 4y S

il 8,0 568 A Mie e (89 32 (Sy08 9 (8,

1 -Shnayderman


http://journal.nkums.ac.ir/article-1-796-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

VAT (V) Asygd A JL

Sl ol 3 S pole olSKiily aloes

. foL LY,

Ol to Loo st iw $9) 2 (e 9 (Sh
el 088 g 5Ll (59, p ,LS 5 55 SRl
Yol ac wbla> i Sly 50 ol 5l ey 09—
OMac )0 puslewl 4y jomie doell )0 5 D4 oo A5l
O S el 9 05,5 Joe wdls B canyo
log b Jolin 1 5)lad slag i hals g Lo
m— LB 1) jlen g 00l 00yd dsdo slacl aas el
Cel aS (g 9k an 0,5 095 4 Sl Condg o3l
IS o Al WS el does (o 0gds 550 il
elae Hocdh b caw ol A O G S WP
OIS By ge (oraf s 3,5 aSshh b S
AS sl a5 Sjgo (pds 00,5 0 9,0 A Cod Hlow Az
Soghd (ras slo pd Bk Sl cee D2 (08
e )0 slayed 4y S YL 2Bl b g i e
30 0,0 > Az )0 .S oo Zuldy oy Jal b g eud
ol slonr 45 [TF] wloo o 0uds 4S5l & j90 4y slons
Ol osls o A O A ol 4y aS Qe e ) o)l
G5 (0 0ad Jlael Olay pod i 5l 4 axgi b
Wb Sloys lahg, a5 (pl 4 4z b pizmen 9 ol
Ohlbo 993 o0 Slpiiing Wil (il I W86 5 S5
oealS Las olaid! 8 o5 00,05 4 M
aolp 5l o azlge A g Slae Colaiu!
Seiles soliwl edlae pl Cogii slp ol o Ol yed
@ 01y (o0 b aslllas )3 9290 sla Zudgume 990 5
Sy pce it 5 aalll (ol 55 813 oS o
asllas Jloj slo Cudgame ¢ DUl 4y axg5 b gl
ool sla et lp s sloiion 9,90 40 Oges 0,Ld]
95 Pl 2T 5o (Sloys G yed dmlin 4y Bl oo 5
S 50 Sl yed gl adex 1 Ko Sloys o

2,5 0,Lil 1 reie 8,0 508 Ay Mie ) les ogatte

3 -Shearing

4 -Bending

5- muscle guarding
6 -buoyancy

Cedled slagsl odlac o Sz olol g Sl ol
@ jguiinS | OMae Cdled T JLs a4 g 0 o s
Sy Wlyi L5 b e Rl SO e D90
%8 e ol 35 45 sl |, 45 ]
S5 o OHlas U"‘ oSl wlysn IXW C)Ja.o ch
¥ ] oot as

Lo ks b e wliiss 5l pan o5 sl J> 0 oyl
il ol 8y (nys By yos 35 aies o
S9) = oy e 3 adllas & (V10 9) o (S
Ol 88 gt 0diS Cewly Mac Culiwl g &,ad
3,0 ;oS g Bl 88 et 0aiS Cuwly SHLae Colai]
o=l Slgted pac g wuls [YY] 5105 0459 (bL3 )|
30 4S dged dzgi adsS (pll) Lol gudsd b Gudou
3,0 508 Aol b 18005, AY (6l ansl> gl ubios
S8l g9y le e Jg divgy 48,8 418 o3l 550
=5 o3l ogon bty (B)b 5o I8 8
Sl hole ©lyad gw aisS culy OMas ol
O y g ] 08 M e ol sl (5 S0 jla]
g S 51 LSy 5 i 5o oy 3,5 oolic
A oolaiwl o

S ols i (V1) oL lSan 5 ' jLlssS 5,b 5|
9950 ;o5 d boye e 35y 2ol PNFOL, s
Ll 09 oo a5 4l wilae culitul iol3Bl cyuioen
3 Jess sle,eS 5l S0 s, Yl a5 ws S ol
Sl 095 anlllas o Lyl .l Sdlae culiiwl rals
Ohlem (Has Culaiwl g &yad w38l 51 s 1y 050
(I 05_...4‘5‘0 MC[J a5 g.))La.C T [YJV] ..\JQ)S o lie
sl «hate zshaw 59, 2 peiins &0 4 L33
u_ClJ Jj_’.> U_" as b}w 0)‘5 LS‘OJ.QA O 6@&*«4\3 9
Loy sialidl Ldlaie 5 Jaie o slad als

1 -Renkawitz
2- kumar


http://journal.nkums.ac.ir/article-1-796-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

AhSer g om0 (g3p0

S ARl

Ohlew 45 CdS g5 o w0del Caws 4 ulis 4 axg5 b
S reS 4z )3 shils (polaiBl e (age 93 yeS 4 Mt
ol ol 3l 4y Cas 40 jguiznST OMae o Clatul
o ol o3 aud YF plnil b o jles ol 500,55 5
Ol 8l g lolisme johay ) cMae o) ool ailgs oo
60 - Nas Jlgls g paS 5,0 (e o3k cpl 5l 9w
M Oguf 04039, alises LSLQWJLnﬁ o ‘) 095
&sé‘é)” 9 )Sia

=l )5 al LG 5 sl Sledlbl fol> allis )]
4.1.3....43 u.s..\.» ..Lul.s < ..\.er.wo ‘5.»50)3 oKl e YAYAA
e @38 L jlom 05y SilS Ji y 4SS
PYPS ARSI N R SL SUA S ORIV
20,5 oo Slo,08


http://journal.nkums.ac.ir/article-1-796-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

V00 57 (V) Asygd A0 Jlo o ol 3 S pole oKl aloo

References
1.George SZ, Childs JD, Teyhen DS, Wu SS, Wright AC, Dugan JL, “et a”, Predictors of occurrence

and severity of first time low back pain episodes: findings from a military inception cohort,PloS one,
2012;7(2):€30597.

2.Ferguson SA, Marras WS, Burr DL, Davis KG, Gupta P, Differences in motor recruitment and
resulting kinematics between low back pain patients and asymptomatic participants during lifting
exertions, Clinica Biomechanics, 2004;19(10):992-9.

3. Dolatian M, Hasanpour A, Heshmat R, Alavi magjd H, The Effect of Reflexology on Pain Intensity
of Labor, Journal of Zanjan Medical University, Volume 18, Number 72, pages 61-52[Persian].

4.Moon HJ, Choi KH, Kim DH, Kim HJ, Cho YK, Lee KH, “et al”, Effect of lumbar stabilization and

dynamic lumbar strengthening exercises in patients with chronic low back pain, Annas of
rehabilitation medicine, 2013;37(1):110-7.

5.Panjabi MM, The stabilizing system of the spine, Part I, Function, dysfunction, adaptation and
enhancement, Journal of spina disorders & techniques,1992;5(4):383-9[ Persian].

6.Cho KH, Beom JW, Lee TS, Lim JH, Lee TH, Yuk JH, Trunk Muscles Strength as a Risk Factor for
Nonspecific Low Back Pain: A Pilot Study, Annals of rehabilitation medicine, 2014;38(2):234-40.
7.Ploumis A, Michailidis N, Christodoulou P, Kalaitzoglou I, Gouvas G, Beris A, Ipsilateral atrophy
of paraspinal and psoas muscle in unilateral back pain patients with monosegmental degenerative disc
disease, 2014.

8.Moffroid MT, Endurance of trunk muscles in persons with chronic low back pain: assessment,
performance, training. Journal of rehabilitation research and development, 1997;34:440-7.

9.Van Tulder M, Mamivaara A, Esmail R, Koes B, Exercise therapy for low back pain: a systematic
review within the framework of the cochrane collaboration back review group, Journa of Spine,
2000;25(21):2784-96.

10.Taylor NF, Dodd KJ, Shields N, Bruder A, Therapeutic exercise in physiotherapy practice is
beneficia: a summary of systematic reviews 2002-2005, Austraian Journa of Physiotherapy,
2007;53(1):7-16.

11.Hayden JA, Van Tulder MW, Tomlinson G, Systematic review: strategies for using exercise
therapy to improve outcomes in chronic low back pain, Annals of internal medicine, 2005;142(9):776-
85.

12.Nachemson A, Waddell G, Al N, Chronic low back pain, Neck and Back Pain:The scientific
evidence of causes, diagnosis,and Treatment: Published by Lippincott Williams & Wilkins,
Philadel phia; 2000.

13.Twomey L, Taylor J, Age changes in lumbar vertebrae and intervertebral discs, Clinical
orthopaedics and related research, 1987;224:97-104.

14.0lson DA, Kolber MJ, Patel C, Pabian P, Hanney WJ, Aquatic Exercise for Treatment of Low-
Back Pain A Systematic Review of Randomized Controlled Trials, American Journal of Lifestyle
Medicine, 2013;7(2):154-60.

15.Becker BE, Aquatic therapy: scientific foundations and clinica rehabilitation applications, PM&R.
2009;1(9):859-72.

16.Taunton J, Rhodes E, Wolski L, Donelly M, Warren J, Elliot J, “et a”, Effect of land-based and
water-based fitness programs on the cardiovascular fitness, strength and flexibility of women aged 65—
75 years, Gerontology, 1996;42(4):204-10.

17.Ariyoshi M, Sonoda K, Nagata K, Mashima T, Zenmyo M, Paku C, “et al”, Efficacy of aguatic
exercises for patients with low-back pain, The Kurume medical journal, 1998;46(2):91-6.

18.Brady B, Redfern J, Macdougal G, Williams J, The addition of aquatic therapy to rehabilitation
following surgical rotator cuff repair: a feasibility study, Physiotherapy Research International,
2008;13(3):153-61.

19.Chevutschi A, Lensdl G, Vaast D, Thevenon A, An electromyographic study of human gait both in
water and on dry ground, Journal of physiological anthropology, 2007;26(4):467-73.


http://journal.nkums.ac.ir/article-1-796-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

oK g Hoope (e weOl3a0 g.JPI 3 Sloyd (pped dln i yb/\&)ﬁ'

20.Davarian S, Maroufi N, Ebrahimi I, Farahmand F, Parnianpour M, Trunk muscles strength and
endurance in chronic low back pain patients with and without clinical instability, Journal of back and
muscul oskel etal rehabilitation, 2012;25(2):123-9[Persian].

21.Beneck GJ, Baker LL, Kulig K, Spectra analysis of EMG using intramuscular electrodes reveals
non-linear fatigability characteristics in persons with chronic low back pain, Journa of
Electromyography and Kinesiology, 2013;23(1):70-7.

22.MacDonald DA, Dawson AP, Hodges PW, Behavior of the lumbar multifidus during lower
extremity movements in people with recurrent low back pain during symptom remission, journal of
orthopaedic & sports physical therapy, 2011;41(3):155-64.

23.Chan ST, Fung P-K, Ng N-Y, Ngan T-L, Chong M-Y, Tang C-N, “et a”, Dynamic changes of
elasticity, cross-sectional area, and fat infiltration of multifidus at different postures in men with
chronic low back pain, The Spine Journal, 2012;12(5):381-8.

24.Richardson C, Hodges P, Hides J, Therapeutic exercise for lumbopelvic stabilization: a motor
control approach for the treatment and prevention of low back pain: Churchill Livingstone; 2004.
25.Shnayderman |, Katz-Leurer M, An aerobic walking programme versus muscle strengthening
programme for chronic low back pain: a randomized controlled tria, Clinical rehabilitation,
2012:0269215512453353.

26.Hides JA, Richardson CA, Jull GA, Multifidus Muscle Recovery Is Not Automatic After
Resolution of Acute, First-Episode Low Back Pain, Journal of Spine, 1996;21(23):2763-9.
27.Rissanen A, Alaranta H, Effect of intensive training on the isokinetic strength and structure of
lumbar musclesin patients with chronic low back pain, Journal of Spine, 1995;20(3):333-9.

28.Chung S, Lee J, Yoon J, Effects of Stabilization Exercise Using a Ball on Mutifidus Cross-
Sectional Area in Patients with Chronic Low Back Pain, Journal of sports science & medicine,
2013;12(3):533.

29.Tsuboi H, NishimuraY, Sakata T, Ohko H, TaninaH, Kouda K, “et a”, Age-related sex differences

in erector spinae muscle endurance using surface electromyographic power spectral analysisin healthy
humans, The Spine Journal, 2013;13(12):1928-33.

30.Barker P, Hapuarachchi K, Ross J, Sambaiew E, Ranger T, Briggs C, Anatomy and biomechanics
of gluteus maximus and the thoracolumbar fascia at the sacroiliac joint, Clinical Anatomy,
2014;27(2):234-40.

31.De Ridder EM, Van Oosterwijck JO, Vleeming A, Vanderstragten GG, Danneels LA, Posterior
muscle chain activity during various extension exercises. an observationa study, BMC
muscul oskeletal disorders, 2013;14(1):204.

32.Renkawitz T, Boluki D, Grifka J, The association of low back pain, neuromuscular imbalance and
trunk extension strength in athletes, The Spine Journal, 2006;6(6):673-83.

33.Kumar A, Zutshi K, Narang N, Efficacy of Trunk Proprioceptive Neuromuscular Facilitation
Training on Chronic Low Back Pain, International Journal of Sports Science and Engineering,
2011;5(03):174-80.

34.Burke DG, Holt LE, Rasmussen R, MacKinnon NC, Vossen JF, Pelham TW, Effects of hot or cold
water immersion and modified proprioceptive neuromuscular facilitation flexibility exercise on
hamstring length, Journal of athletic training, 2001;36(1):16.


http://journal.nkums.ac.ir/article-1-796-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-08 ]

The effect of six weeks exercise therapy in the water on
the trunk extensor muscle endurancein men with
chronic non-specific low back pain

Mahjur M ** | Hashemi Javaheri SAA?, Khoshraftar Yazdi N 3, Norouzi K*

'M'S Physical Education, orientation corrective movements and Pathology, University
of Mashhad
’PhD Movement Therapy, Associate Professor of Department of corrective movements and
Pathology, Ferdowsi University of Mashhad
*PhD Sports Medicine, Assistant Professor of Department of corrective movements and
Pathology, Ferdowsi University of Mashhad
“PhD student Physical Education, orientation corrective movements and Pathology
International University of Isfahan
*Corresponding Author: Mahjur M. Ferdowsi University of Mashhad, Faculty of Physical
Education and Sports Science
Email: m.mahjur@yahoo.com

Abstract

Background and Objective: The endurance and strength of lumbar paraspinal
muscles play an important role in the spinal column’s stability and mobility. It seems
that the people who feel weak in these muscles have difficulties including instability
and pain in the spinal column. Therefore, the aim of this research was to study the
effects of exercise in water on endurance of trunk extensor muscles in people with
chronic non-specific back pain.

Materials and Methods: In this semi Experimental research, 30 men with chronic
non-specific back pain with the age range between 20 and 35 were selected by
convenience and randomly divided into experimental and control groups. Then, the
experiment group was presented 24 sessions of exercise in water for (6 weeks, each
week 4 sessions of 45 to 60 minutes). Quebec standard questionnaire was used to
determine the severity of pain and lumbar muscle strength were measured using the
Sorensen test. The data analysis was performed using SPSS version 20 and
independent dependent tests were used.

Results: The results showed that the exercises in water a significant decrease
reduction of pain severity and also increase in endurance of the lumbar extensor
muscles in patients with chronic non-specific back pain (p<0.005).

Conclusion: The patients with chronic non-specific back pain have a lower degree
of trunk extensor muscle endurance compared to healthy people. These patients do
exercises in water can significantly increase the strength of the muscles through, the
amount of pain and functional disability in activities of everyday improved.
Keywords: Water exercise, chronic nonspecific low back pain, Pain intensity,
muscular endurance
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