:;_/ _/ E./ B

Sport and 3P0
Biomotor Sciences (T St rale

e O 5 Culled g 5 b Sas K8g5 g paoligls™ oo ST
03 50 9 o3 OIS g0 y0 1, Tg 9 Sd oLl 31 g
T alis 5 Uiy oMo lo (uads (e ! oz g0 O] W5 45 Suelaw M G oy Sla 4
Ol OAS (OS o ils (2555 IS U PN

Ol bzl S (5555 pke 5 S S oS oliile S dly adhad 31T oY
oLl S 50 ply oKl ale Sla pae ¥

35 Jeelomd = 5355 psbe 5 Gk S5 05,8 —eliile S oty — Sl 31T olils —olile S i gt skt 8 (SIS
E-mail: Esmail_farzaneh@yahoo.com

AY/Y/¥ e yady AMVAVARIRY g2 AATARVA SN Y>-Y

Sl SSUFE 058l G )8 slml o s 5 U Wb S bkl Al 5 Il Gy, WL 5 1dous
el s O1,K53 5

I oy s (S Dl s 5l s (S8 p ol el s ol s 1 Sl by 130
50385 ped Ol g 53 1 050 G GBI 5 ey (ilS 5 Ol o g 5 il 4ile)

05 op S kS TUAVEAVA 055 oIl YYYOEY/YY ) 03 S5 0 o5 ol 30 b ls WV 1 oS ol (5o 53 9051 £ iliiadi (4 9
AAd s (A A) LS g5ls 5 (D) Juse 098 95 4 35S s 95 5 Solal Cjee @ a5 eals S5 (e Sl AVV/ARE/YY
3959 3 J Fosasl A KsS B pas win b gl g aia 53 50, ¥ 1y 05 (04 055 p S ASTe BN slSssls 5 JaSa b g ga
IS S A3 VO b (K 0 B 01y lor S o i 1 OB S 08,8 .23 8 15 byl s 2108 Sl ST adlas 4
St S BIS s i b 5 LS 515 ks S oa |l e g ol s ¥ ksl L 5 01, sl ol U 1) aitey
s (580310 0T 1y Colu EA 5 YE 5 (S5

A 0dalin 09,8 53 o (B8 sen g AU Il 5 SIS 1S 55 (s5ls e Sl g e sl oy SLMbI 4 ax 55 L slAISL
P>+/v0)

o s ol GBS 5 (s ire U Gl JaSe 1S LS S o iy Dl ol b 4 e b3S S Al
RO PR NHPPIK SPN

S O s g0l iS5 iles o5 b e RS ali flS (G 0uMS (sLAO g

VANl 5 ol /Y oy /) o5lad /sl dla S emipsle s Fios



LS5 sl ol js o ,ml Solae oS 5 b8 LS

b GRIB 5 s R SR Cel el
Bl bl ol e 53 (TOT) sp5 . alas
(8) das Sl |y alae LslEl o,

ol Sull sdalie 4w Lol
Oan 5 Dol s o3 ESul oas Lol
P Dok eSS JaSe s (Yer0)
o il b aS pl s disls 15 asdllas 550 LS 5e
Llos S G ae bl JoSe S Glaige ol
ol Olpe S (8) Ll g mig has Ad,
s 53 aall Ws a1y e slal sl
2 8o G 31VE) s s 55 gl )l
5 LSl Gl G L s b
53 el el aS b e Al sl slad sl
a3 g ol e IS Sos eslinal b G
O b3 53 55 g palie 5l el S gl ol 50
00) 3,8 oo iy

3 S g plb il dex
chedls bug S Sas gbeaw] olecdse
(has 255 bl 1 ils ke sl 1505 5
oy & ok sl Oll JLos & S > auls ials
e e GRIB O bt s ks
52 e 5 (CK) LS 51 S il Mo glaoss
AL (1)) (Electromyographic) EMG (sla LS.
$lr S (Surface electromyographic) SEMG
b e Sidasd el oS s bl
e et V) cd S 5 el
G55 4 L SEMG o 1S e sl 0 Sy
S patls Wl e slie S > sladsly bl
=l sl bl Sl gl 5hls sled 4SSl N~
ol 5 Ko adlas gl Olg e S SEMG o
5 (MDF) L 305 5 6la 4 0155 e 3,5 eslinal alie
S Bk &S 58 o,lal (MPF) LS5 0ls b e
OANS) il o« EMG sla L3083

EVRVTY
S SlEl @ s 1505, sl slal
Shas Gt 5s ol 25 S eyl 5 180403
53 SO SV ol sl oS S e slml Jle
Sl ae K85 .00 il Slas gt
sl ml mb 5l Ghae s Slee Chnal
5,5 5 ol () 3L Ld I S05 2
A sr a0l Bl 4 55 Sles S5 ol
53 () duS e eslinad plie gls Lo 31 0Lty >
G sl ael dl la LS Lt ans s b
b Udes & Wlois slgiy 35,5 3 Shes b0
03,2V 5 s e plie 36 ns e S
OB s el sl e fll o s el S
G (0) Al ey fhe (Saeit 5 A sl
Ale IS glaacsl w5 Llis glasss p w8
o5l s,y sbwl ) w\-’}g
Llodd Comw Dby pes 5 OLE5s sl SSLS
5 LDy 53 0lsl 3l slaaial Al 51 b IS (1)
JS Sl dos Wl i a8 il e Sl oolae
s o JSE5 1, Jsk 058 33T laaal doul L3
badial sl e Sle i Ulg e 1 omelislS (V)
S DS g Sl (ol 5 LSS 5 sy
53 oS e Ol &S O o 4 (A) cls
35 OE sk & S5 st slaolid b b nl
2 bysta sk 4wl Aol pl e e Sl ges
b s s ki ats G50 Skl gl 05 S
ol pledly sk SalS s SR R
5 Sde g5l UL S5 S opl 5 Sl el sdalia
clacdls s A0 ) Wik e i ol ou
2 e b ol 5 ol Sbaraly Jds w0 8555
(N Lol s SMas o)t Z WL Jyb
a0 b IS s 0555 sl Sl e O o

AN OLls 5 Sl /Y s /) ol /pler Jl

S ke 5 S (FY)



Oes 5 L5 Sl

ol ol asl b 5l s 8 51 dm dd e el
S opn Jolbs Olabl b oS L s apes
s oEes B st B wby L]
Llos S G pme wxin 5 3o, V1 i gls oS
o I e Al 4wl ol glacalsal
4 aS Y0¥ 05,5 (NUTRITIONA) _lis sl fulos
DA bl 2 Ll e Sl slalde (gl edd 5,
b S
S5 JoSa

335 Bl Q)y«{ud};yﬂ adlas pl 5o
GEA) W gils 5 G4 JaSe 055 53 4 58 5m
Yoo gled s s JeSe b Sasel s P
s gogasl 58 Coyume atin £ (gl 5 axin 3 3,
Gl oS 5 bl S8 Ctl) el IS fase
s (Pooyan Nutrition Co 0l 5l 0,8 JSle - glis
O35 3 o5 S a il w1y (Lp S 53le) L 55l
B B O g RS- JRTANR®
L S e g O
S5 ) ol e g2

Sy a3 ba B3 5051 Sl 1 ey
Sl 5 il Sledbl s ssge3l ples oS5 L g
Sl s G e Jb s ol Sldal (G
s As el i3 alid 5 S Cse a e gl
03 bag ,Seslul s <=\>.;>l adsl sl Seilll pooman
DS oty iy S 5 oISl (55 5050 508 oty
Wi ol slags S o3l Joli lags Sl s ol
boslr CSm n il LS S e S S S
£l o L gosasl s sl A e (Sl S 5L)
EMG s 5 CK (¢, Seslail b oyl s azia
b el S bgasesl OF 51y & 23 ol e
adlae s ol sl gy e IS5 S 0 |2
PSRBT\ - RSPV LS PRVR W O PL R0 P

o U ol eSS = o V) g OLKen 5 S gl

S o2 (V) 0L 5 s S &S s 02
dﬁfJ&SLJﬂ)@a\@L:lsc\?Ju&y
e ol s ol 8- VT L ST el IS
LSLac"’li 9 CK L}.LLQ.«DM thw J.v\)_v‘jn S ol 03 g
boode SVsb S5 dews 4 el bl Ll
YY) aas u:A\S
oo cpl oslizad o)Lys &S iiow alilie Ll
a0 Gl SDas S5,S Ol ey
e e s Sose s Sl sl s sesl )
5 el odis 1S b 1K a5l LS ais
L opelislS JoKe 4 3505 35y ezl pl iomen
Slacaul Jals @ e el lagal, s tals
sbadld 5o s, s Ses s 5 SOlas
e Gl LSl G ol 253 05 el
SBS g1y el IS oS Gme G el el
S hae SSU S is s b s

J»de)fmﬂkﬁjaju‘bf)b‘ﬁjjduy@\

Ry JUTY
W}D)‘JJ:QJJLN \4-Yo g;'.wajl..rb.néjg.'r
U'i‘ LS\J}‘ )‘ J.\.; e Ve “ ‘5‘2.&)\.5.‘: U'.’.J“" A.E.ot.w
S 5 s g gasl (i gl ) LS ARSI | i
wly Sl b g s andr K5 5 A 3 S
@lde a4l 2l

S0 Jjﬁ- u.:\.l; Slale = g u"{)’“)T]ﬁ
43.::(3 ‘)L;'.‘.‘i"';):)}*b C,.?-B’Lal:wﬁ)\} Lfﬂ)f
\)LﬂL'L&«J.J;b“L;Lamfﬁ)'})\/t}fﬁudbyj.ul{
}L;J;J&UJJﬁMﬁ);jj)\ S o5 S JouSS

ol 5l aw Sla s 5 S 09 b 5 Y

() WA Ol 5 le /Y gl /) ejled /ol L

S ) e 5 o0s



1S5 slaoliil s sl dlae S8 5 nalilS JuSe

13 eslinal 5,50 1805 5 glaclas 5l am 6555 s
OANANYYYYE) sl ab S
bl Jdos 5 4205

2R e ales bdsesls LS 5 4 s 6l
Jes 5 s a5l Sl sladsasl Sl el
SHOAS sl Sy 55 5 5 S (SNl L Ll
om Sleesls amlis ly 5 Jadiy i 0505
Jeb 5w DS eslanal Jans t Oe3l 3l a5 S
5 A3 olnil SPSS 16.0 i3l oy 3l aslizad b Lassls
s S L 3PS vh0 ol plad L3 Sols e cbd

A
G el 3 gt

Sls pme D8 g5 ma ) sl e S L
o3 Ly S Ole s ladsgesl 33 e Sy o
WS o1 S

058 S L sty S g5 z=k
Ligsls 5 JoSa 05,8 55 8 53 5SS 515 4 sl oL
ails Il 05l Gl 4 Cend Sl ssb w
oAt S adnd Oge3l ) eslinad Loy el
5 JoSa o5 S 5o S ol S chl ouls S s S
oo Sl Sl e il gladles s gl
3ls a5y ol gre e el Sl S 4 s
(P< 0 0)() JS5)

Sie aslie (gl it t 0505 2t bl
Lisols 5 JoSo 058 53 w03 pw WS 8l S
S5 05,5 33 e 3 ol sme w3l &S LS el
(YJsas) (P> +/+0) 5,0
o 1 gy S

alie slp Jiee to0sa3l @l el
e sl b g dhae ;s MPF 5 MDF sl

(P>'/' 0) AiS ey olis ojjf 9 O d)b

bocle & (ady SIS0 S dopn VO L Sos
gsfgywyujwtgmcw\yu axJlae
Kot SIS S Ao VO L S e UL Gl
o ASE L sl oS Las (M) il e
b ol l 4233 ¥ bl b e 5 15555
Sl 3 s el EA 5 YE ags Sesluil . dd s | ]
A e el 5 ST
Jole plas 3 e IS adr b liglel el 0L
Sl aely nl 5 L g5 o MO Sl G
Sy baie s OLL U G Sl Jol s Zales
PPRARTRY
CK (s ,Se3lLl

0 05 o CK 5l Sl s 55k
Aoy ol BA 5 YE (LS a3l Los 10 A e
d-ly LCK s 5 ad a5 el asl s sl =1 3l
W el Ol el 03T sk oS LUIL
EMG (s 5o ;1

ks 53 slass S5 EMG (6, Seslul sl
dre o0 S aslie el gl Al el
3oy Om 3l L ey L1 slage il dand L)
035 el SlS IS w aniel a5l esliul b e
b las s S0l O 530 20 (koo Yo L S0l (o los
ot dhas (oSO Sle S ) Sl Sl eslinl
Sy bl a by S e 5 old Lasie bt
Sl s bl oKis s EMG s et
oS3l b 5o 03] oy Kespl gl Lol
DB s suse W oo geil Cs plonil o 3 5 a2
MegaWin = o&iws buys EMG cllé ax S s
(L3 MEGA Electronicscs & <L) ME3000P8
MegaWin 2.01 i3l o5 baws O Jdow w5
G Soslul sl iz 5 MPF 5 MDF .26 8 &5
S A3l e G opl 3 eslizad 3550 5 EMG s sl

AN OLsls 5 Sl /Y s /) ol /pler Jl

N Y LS STR\L D)



Oes 5 L5 Sl

b Jog03T 8858 S FH9:) Joonz

055 o a3 s O G o) Vs 0395 yealis
Lesgols Y/YFEYY/YY O/70X\Y7/D V\/-EXVY/YY Y/DEX\E/EY Y/00EYY/M\
JoSo Y/Yaxyy/vy YE\YY/75 ADYEFY/7\ Y/AYE\Y/YE Y/EEXYY/E
il e sl Ol sl kSl bl Sledib
De *
3 *
3o I
¥
- v
7 1
-
3 .
~ —0— Laig,l
= Y.
= —— .5
¥ e A

el = Laz
(P 1 0) sedT Gl 4 canes Slaine o5l SLLS e Blide Jaul e 5o s SES 05158 Hlate 1) S

0955 90 o 09031 s 9 i oo U o1 57 1o O dug o 890 38 Jako T 90T b ¥ Jou

Sig ST ax)s t BuSile BWAL  yn alold )3 09,5 95 o s JisS xS i O jue aulite
- /EOA \0 -/Y7Y \V/-& 00T Jl Guy el YE B 9 90T Loy
-/-A4 \0 -\/AMA Yi/A\ 09T Jl Guy el EA B O 90T Loy

0955 99 o 08037 Lyt 9 i oot MDF lado CBis-1 duglio 3550 30 Jaiwo T Og03T b i Joo

Sig 6T ax)s t Lo yuSile BV o aiols )3 09,5 53 MDF il 85 ol jxe aulie
-/AVY 0 “\/#\Y —g/eee 03031 Jl Guy ncls YE B goeT L
-/¥PYE \0 -\/ve -&/a-y Va1l Guy enclis EA B ©oa)T Liny

0955 99 o 05037 Lt 9 i ot MPF ylado COMis1 duglio 3580 35 Jawo t 9037 mbi i Jooe

Sig 63T axs t e ypsSilo 3N o abols )3 03,5 95 MPF wl s ol jus auslie

o s e Sli ls Oga3l 4 s 05051
S il a0y 3 L gl s S 5 s AL
Solspme ule Slled Sl 8 a4 o (5505 Sl
(P 2/00) sl 54
MPF

08 G SN L s o a3l il
wlad gl 5 JoSe 05,8 53 a3 MPF &S 5l Ol

Sl asls Sl bl 0sasl Ji 4 Cd (b3 e b

KCHANPIREY)
MDF

@L; Gphe oy ¥ SE s &S jsboles
S ol Ol S 6 Seslul b bl s el
'@MJ}EQL«;)JJ)J&o)ﬁ):ﬁ)J MDF
Loy cl adls 2ols8l O‘}A).T O A Ceed (S
S S Latie s i Ol Sl eslital
)\WQ}L«Yi)J LJA)/\A aj;)JMDFJiJuA C))LLT

FO) TN OLls 5 5l /Y (s /) )bt /p ke JL

S ) phe 5 Fiss



1S5 slaoliil s sl dlae S8 5 nalilS JuSe

MDF

S
o o

* *
=0 Luig,ls
—— |.<.
Ye A
(2elo) oles

(P 10) sedT L © @ Sloiae o li bl i abids Jalye ;o MDF luge ¥ K

Ve

*

" @”4@
$. I

MPF
-

* *
—O— Ly ls
—— s
4 A

(eels) ;:Laj

o el YE 4 s 5l ane ol Sbla F.ose] Ohn 4 o Jlo e ol Kbl s Al ol e ;0 MPF laie oy <

(P<+/+0) 5051 )

sladulp b dlas ool 5l egme Ol
bolas 5 oSl O Cor gm0 8 S o 51T SIS
53 CK sl 2l 4 e 5 e o Jlaa Z
32 S Y s Glasl Ole 5 Go gt 4 5 0 p
cmen (Y0) il oo ins Z AL glls 5 SSUL
o wm 3 Sdplie SV oS il ] edde
a b ol g S gly slaulp e S 030
oy D3l 3 Sas Sl 4 5 LSl e ol en ATP
O3y V..w.ls 0s Ca2+-ATPase 3 Na-K-ATPase
3 S o I Jike 0508 i @ ol
O e I L IV T P QG [P
olPl bdde a5 s e Sdlae gty

L] M)k;é a)b-\ L;jl'w &\f-‘ )‘ L>.>-J.v 4 45 “"L'L..@

S n3 S asia Ss s amhn Oge3l 5l eslinl L
e slagle; 53 oS o35 ;3 MPF slie ooyl
Vi cdld gl LS s 55 Sl Sl e
5 A3 ol e sl Gls Oga3l Sl oy el
Sl Gl e il lalles L3 L ks 05 S s
355 Soldgre Dsle Cld Sl S 4 Cand 55

(P<+/+0) (¥ JS2) 3,03

S A g ox
Ols o 52 \Jﬁ}ﬁ k;l.a:u.b\.,.a".ﬂ Bl o das u'<if“ﬁ|
|5 p ae gla oLl (@Bly )3 3 03,50 cp el

\VQ\JMU}JL@:/V Lﬁ;l'-‘i/\ UL,..:/”LG{ Jl

S s ke 5 S50 ()



Oes 5 L5 Sl

Sae B Al Lol g3 a5 4 Ol
S sl rlale o pd o eslie laz e 51y
03,5 spdome 5 eSan wpe DM alS g b
Vlaz| oslie 2555 cdlad 51 30 Sdhae y 55
Loz o CK) Ghas 055 sbaglis, Ll
LgLAvM:}KA g oars bopl s (7)) das e el
e B SIS Sl ges b s b8 &S
SO s dge 5l 6Ky o ge 5 (7)) andls
38kee Bl 5 () pl8sn i p fals b
Sl 4 e Yl pd e (7)) Lt oy
s el Sl e s Jb s Slas 59
5 s S adlas Ll andlas oS ool 51 ospi
2l el S s () olKes
2 i oy ol s Mas ol glaaxls
55 (Vo) dosls S13 s 3550 e GV e
Toatls JalS Compe anlsn el S 5 es s ol
=l ol 338 Slas o 5 s e (Sla
slosls 51 Sb (285 sy Cle aS 55l s
5 Sl ol sladised Gu s Seidn b
2 el 30 a5 L) ealinad 3550 555 roeas
sy Jhal ol of (SIpUT 56 5 0,8 Jials
4l ogeags B L addlae )5 eslinal 3550 595 45 50
sl 1y e 136 anaslgm O 35 Ll pde I
sl s s e O ib boaddlas s (uS
Sl G5 50 ol 3 35 S b Dl S8 S
s ode SVsb ooad ael 3l l3s S a5 sy
bl sl Ls el aly 3l ol G s
LY 5l oS as eslind b Mlae Ss
A3l Gees 53 0l 5 Dl il S
MDF S 515 0LE fioman il iass gl
\ijjﬁggué)lmg;&b\’i 05,5 55 2 ;3 MPF
055 3 Ll ol wl 2alS ol g ahae s

J:".’.‘J'Q‘L‘”})b aJ;QC@VJCJL«: Y¢ )‘MJ&

Sl Bk 3 WY b ey o 8 S
e glasy S sdal s EMG sl
S sl Gl eds 8 sk 4 LS e
SOA) s 6,831l ba ol cons il bl by
Loamlis 5o oldl a5 S > glaasly o8 bl
L s gyl gae O oS > slads s 8};\
(ol gl S e sdalin 1) 15 0 Slolal 5l ue Z
ol s o plal 5 S > glaasls
(AY) sl
3l O &S Gl ol el Olis RRC N
3o ele TE s CKO I8 5 0 JosdosS
@mevybw(\"\) 3l s LU clled
5 JapissS il e a8 (YrF) 0L 5 s
LUl doss GO0 o 0o el 8 clile 2alS
R - R >
2 dsSsn Alp als 5 () Ah, Ogense
S il Zoly 8 (V) il o555 slac e
SALT LT 5 oas SILL & ST Glao s, 5
gl am g b oass s Clls sl a1y S
Slros S o el edalie Ol Gl iy sl
JoSo 36w Ol e 1, CK slas 55 L 5l 5 oS
ST 2ol 5 o JosnsS polis 5 el S
213 G oyl IS
s el b et el e
Lles S o,Lil Dhdas S heges 5wl
Slosil oy Gl S opmis & Joate slagn S
O Kl e aS il o S a4 OAS 35l (sl
W5 IS Bl sl 55555 S 6 3 g
Ry (I RN 3 Y JRCIN | FL I IR P P L
3oeals Sl 6K, ess 53 O el sl sk
DS Sl e Sl L sl 3 Mas ioes
Llosls glis Olaga=s (V) das e Sulshl O JS

S s B e Ol SRl 5 b ) sl

(V) WA Ol 5 le /Y gl /) o5l /p e Il

S ) e 5 o0s



1S5 slaoliil s sl dlae S8 5 nalilS JuSe

ol s ol canl 5 Sless - sl
b e MDF s ol sbul Olis Jgtes oLl

(Fox)
deae ;3 MPF 5 MDF s sl sl _2alS cam 3
Ol 18550 gl oldl 51w ol 20 g
3 Olas bl s LoLEl il s ol el
i b G 55 5 Aib e SMae Conl Lol en
2 Sl e el il el IS eSS
G oax S1sl axils o35 55 o ,> MPF 5 MDF
055 53 has conl EaS 5 zie I gosas

T 5 A

CK glapine )3 ol sl Sl 4 a5 b 2l 2l
et Ol o 15, cdlé 5l 4w MPF 5 MDF
by oedd Il b oldl e S 23 S
Loommen ol ol ol ey abiae O Cr g
J&Smumiiamiwy@uq&j
058 > Phas S8 S als Ll 81 b8
JNCIF R OR L WA PG TR Y

el @Bl 05 S 53 e SHlae WT(_;LAda;'-L.i

SO0 g i
g Lolal U:inw.a Slosor K0
ué@‘ﬁf&j&%emb@&%ﬁe il

o Sl Loz sad (L 23 cnl sl 53 1)

=

05,5 35 O SO e Sl Ll el axsls g i
b Wl s S s sl ol S edalia
S O g 55 SalS 5 s e SRl Bl 3 el IS
by 25 kil 4 slayb e ilBl s Klg e
OLen 5 D35S sz @l () WSl L e LS
(Y0 ails Gl s S 0355 o b gmls L (Y1)
53wl ol b by S mls b Leasly ol L
w5l ol L5 W5 e sl ol LSl e LS
SNl 4 Ol e | BYs ol sl St
L Joe 3 l55,8 andllas 55 oS 5ls s G55
bl 2o e SNk Sl s 5 b S 555 2
53 ol o Ol eiS sl Yol &S Wsls i3
MDF _:als Wl ol b .2 8 s s 0l 55 e anlllas
25 L b alee 53 155, Sl 5l e MPF
(Yoro) OLen 5 gl 5 (72 ) (Yor¥) g 5 o
ek by 018 e |y el b sy Olees (Y0)
St LY 51 (S dls sl 0l med g S
S @bl 1 el & wil Wlg e ol
s 1 Plas s s Slas S 155, by sl
Slee b Ghae oyl Sl pdn Ll o0 oS oo SO
5 O oSy chle Al iemes (V4) AS
ladsly VL Jousily [ & (H¥) 055 Sl
e PH D3 s 5 SIS e 5o LA A5 (S
Jos Jowily colis e e s o3Il Sl iy S @
b Yos! oS 558 o olEl a5 S > sladsls s
Cle 55 ol MDF slis 53 [2alS Jsies g
e 3 IS 350 e lety O DLSY

&bw

Clarkson P, Sayers S. Etiology of exercise-induced muscle damage. Can J Appl Physiol 1999; 24:234-48.

2. Lieber R, Friden J. Mechanisms of muscle injury gleaned from animal models. Am J Phys Med Rehabil

2002; 81:70-79.

3. O’Reilly K, Warhol M, Fielding R, Frontera W, Meredith C, Evans W. Eccentric exercise-induced muscle
damage impairs muscle glycogen repletion. J Appl Physiol 1987; 63:252-6.
4. Waddell D, Fredricks K. Effects of a Glutamine Supplement on the Skeletal Muscle Contractile Force of

AN OLsls 5 Sl /Y s /) ol /pler Jl

S s ke 5 G505 (FA)



Oes 5 L5 Sl

Mice. Am J Undergraduate Res 2005; 4:11-8.

5. Farzaneh E. The effect of 4-weeks glutamine supplementation on delayed onset muscle soreness markers and
electromyographic activity after eccentric contraction in untrained men. [M.Sc thesis]. Supervisor: Farhad
Rahmani Nia: University of Guilan; 2013.

6. Lowery L, Forsythe CE. Protein and Overtraining: Potential Applications for Free-Living Athletes. J Int Soc
Sports Nutr 2006; 3(1):42-50.

7. Antonio J, Street C. Glutamine: A potentially useful supplement for Athletes. Can J Appl Physiol 1999; 24:1-
14,
8. Smith RJ. Glutamine metabolism and its physiologic importance. J Parenter Enteral Nutr 1990; 14: 40-4.
9. Babij P, Mattews SM, Rennie MJ. Changes in blood ammonina, lactate, and amino acids in relation to
workload during bicycle ergometer exercise in man. Eur J Appl Physiol Occup Physiol 1983; 50:405-11
10. Eriksson LS, Broberg S, Bjorkman O, Wahren J. Ammonia metabolism during exercise in man. Clin Physiol
1985; 5:325-36.

11. Clarkson P, Hubal M. Exercise-induced muscle damage in humans. Am J Phys Med Rehabil 2002; 81:S52-
69.

12.Boza JJ, Moénnoz D, Vuichoud J, Jarret AR, Gaudard-de-Weck D, Ballévre O. Protein hydrolysates vs. free
amino acid-based drinks on the nutritional recovery of the starved rat. Eur J Nutr 2000; 39:237-43.

13. Haussinger D, Roth E, Lang F, Gerok W. Cellular hydration status: an important determinant of protein
synthesis catabolism in health and disease. Lancer 1993; 341:1330-2.

14. Saladin KS. Anatomy and Physiology: The Unity of Form and Function. 2 nded. 2001. 420-38.

15. Newsholme EA. Why is L-glutamine metabolism important to cells of the immune system in health, post-
injury, surgery, or infection. J Nutr 2001; 131:2515-22.

16. Miura H, Araki H, Matoba H Kitagawa K. Relationship among oxygenation, myoelectric activity, and lactic
acid accumulation in vastus lateralis muscle during exercise with constant work rate. Int J Sports Med 2000;
21:180-4.

17. Kamen G, Caldwell GE. Physiology and interpretation of the electromyogram. J Clin Neurophysiol 1996;
13:366-84.

18. Merletti R, Lo Conte L. Sathyan D. Repeatability of Electrically-evokedMyoelectric Signals in the Human
Tibialis Anterior Muscle. J Electromyogr Kinesiol 1995; 5:67-80.

19.Zhou Y, Li Y, Wang R. Evaluation of exercise-induced muscle damage by surface electromyography. J
Electromyogr Kinesiol 2011; 21:356-62.

20.Cruzat VF, Rogero MM, Tirapegui J. Effects of supplementation with free glutamine and the dipeptide
alanyl-glutamine on parameters of muscle damage and inflammation in rats submitted to prolonged exercise.
Cell Biochem Funct 2010; 28:24-30.

21.Stock MS, Young JC, Golding LA, Kruskall LJ, Tandy RD, JM Conway-Klaassen, et al. The effects of

adding leucine to pre and postexercise carbohydrate beverages on acute muscle recovery from resistance
training. J Strength Cond Res 2010; 24:2211-19.

22. Felici F, Colace L, Sbriccoli P. Surface EMG maodifications after eccentric exercise. J Electromyogr Kinesiol
1997; 7:193-202

23. McHugh MP, Connolly DA, EstonRg, GartmanEj, GleimGw. Electromyographic analysis of repeated bouts
of eccentric exercise. J Sports Sci 2001; 19:163-70.

24. Alfonsi E, Pavesi R, Merlo IM, Gelmetti A, Zambarbieri D, Lago P, et al. Hemoglobin near-infrared
spectroscopy and surface EMG study in muscle ischaemia and fatiguing isometric contraction. J Sports Med
Phys Fitness 1999; 39:83-92.

25.Cleak MJ, Eston RG. Delayed onset muscle soreness: mechanisms and management. J Sports Sci 1992;
10:325-41

26. Huerta-Alardin AL, Varon J, Marik PE. Bench-to-bedside review: Rhabdomyolysis - an overview for
clinicians. Crit Care 2005; 9:158-69,

27.Khan FY. Rhabdomyolysis: A review of the literature. Neth J Med 2009; 67:272-83,

28. Moritani T, Muro M. Motor unit activity and surface electromyogram power spectrum during increasing
force of contraction. Eur J Appl Physiol Occup Physiol 1987; 56:260-5.

29. Kraemer WJ, Volek JS, Bush JA, Putukian M, and Sebastianelli WJ. Hormonal responses to consecutive
days of heavy-resistance exercise with or without nutritional supplemenetation. J Appl Physiol 1998;
85:1544-55.

30. Iwashita S, Williams P, Jabbour K, Ueda T, Kobayashi H, Baier S, et al. Impact of glutamine
supplementation on glucose homeostasis during and after exercise. J Appl Physiol. 2005; 99:1858-1865

D NN Ll 5 5l /Y 2l /Y oslead /p)ler b S emipsle s Fios



150 sl olil s 5t s S5S 5 el S Juse

31.Roy BD, Tarnopolsky MA, MacDugall JD, Fowles J, Yarasheski KE. Effect of glucose supplement timing
on protein metabolism after resistance training. J Appl Physiol 1997; 82: 1882-8.

32.Coombes JS, Mcnaughton LR. Effects of branched-chain amino acid supplementation on serum creatine
kinase and lactate dehydrogenase after prolonged exercise. J Sports Med Phys Fitness 2002; 40: 240-246.

33. Greer BK. The effects of branched-chain amino acid supplementation on indirect indicators of muscle
damage and performance. The Florida State University. 2006.

34.Chen C, Trevor. Effects of a second bout of maximal eccentric exercise on muscle damage and
electromyographic activity. Eur J Appl Physiol 2003; 89:115-21

35. Linnamo V, Bottas R, Komi PV. Force and EMG power spectrum during and after eccentric and concentric
fatigue. J Electromyogr Kinesiol 2000; 10:293-300.

36. Lieber RL, Fridén J. Mechanisms of muscle injury after eccentric contraction. J Sci Med Sport 1999; 2:253-
65.

YWY O 5 Sl Y by /) osled /psler Jle S Sy p ke 5 B35 (B0



Journal of Sport in Biomotor Sciences, Volume 7, Number 1, 2013

The effect of glutamine supplementation on delayed onset
muscle soreness and electromyographic activity after

eccentric contraction

Rahmani Nia F, Farzaneh E**, Damir

In untrained men

chi A, Shamsi Majlan A®, farokhshahi R®

1-Faculty of Physical Education and Sport Sciences, University of Guilan, Rasht, Iran
2-Department of Physical Education and Sport Sciences, Kermanshah Branch, Islamic Azad University, Kermanshah,

Iran.

3-Payame-e-noor University of Kermanshah

Received:23/01/2013

Revised: 09/04/2013 Accepted: 20/05/2013

*Correspondence:

Department of Physical Education
and Sport Sciences, Kermanshah
Branch, Islamic Azad University,
Kermanshah, Iran.
Tel:+989158937241

E-mail:
Esmail_farzaneh@yahoo.com

Abstract

Background: The multiple roles of dietary protein and key amino
acids such as leucine and glutamine create a variety of potential
applications for athletes. Therefore, the purpose of the present
study was to examine the effect of glutamine supplementation on
delayed onset muscle soreness and electromyographic activity
(Mean power frequency, Median frequency) after eccentric
contraction in untrained men.

Materials and Methods: Seventeen healthy men (age: 22.35
+2.27 yr; body mass: 69.91 +9.78 kg; height: 177.08 +4.32 cm)
were matched and randomized; double-blind study with subjects
assigned to either a glutamine supplementation (n=9) or placebo
(n=8) group (0.1gr.Kg-1). The subjects in two groups were asked
to take three times in week for 4 weeks. Each subject was
screened for dietary habits before inclusion into the study.
Participants performed 6 sets to exhaustion eccentric leg
extensions at 75% of 1RM and rest intervals were 3 minute
among sets. Creatine kinase and EMG activity measurements
were taken before exercise protocol and 24 and 48 hours
afterwards.

Results: There was no statistically significant difference between
groups in creatine kinase, EMG activity, knee range of motion,
perceived muscle soreness and maximal voluntary contraction
(P>0.05). Conclusion: The results indicate that glutamine
supplementation has no significant effect on muscle injury
markers in between groups.

Key words: Delayed onset muscle soreness, Glutamine, Mean
power frequency, Median frequency
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