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Abstract

Background: Based on the conflict results
about the effect of creatine supplement on
delayed onset muscle soreness (DOMS), the
present study was carried out to determine
the effect of creatine monohydrate loading
on serum total creatine kinase (CK) and
downhill running-induced muscle soreness
in male mountaineers.

Methodology: Twenty volunteer healthy
male mountain climbers (Aged 20-28 year,
Body fat 8-12%, and VO2max 50-55
mi/kg/min) in a randomized and double-
blind design were divided into two equal
creatine and placebo groups. Each
participant received 300 mg/kg/day creatine
monohydrate or dextrose for five
consecutive days. After supplementation
period, al subjects were participated in
downhill  running protocol with 65%
maximum oxygen consumption, -15% on a
treadmill for 30 minutes. Blood samples
were obtained in the four phases: Before and
after loading phase; immediately and
24hours after downhill running protocol.
Data were expressed as means £ SD and
analyzed by repeated measure ANOVA,
Bonferroni and independent samples t tests
at P<0.05.

Results: The serum total creatine kinase
(CK) and perceived muscle pain were
significantly increased in both groups after
the downhill running (P<0.05). However,
the 24-hour change ranges of serum CK in
creatine group were significantly lessthan in
placebo group (P<0.05) while, the 24-hour
differences of lower limb’s swelling,
flexibility, maximal isometric strength, and
explosive power between two groups were
not sianificant (P>0.05).
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Conclusion: Based on the present results, it
can be concluded that the 5-day creatine
monohydrate |oading has effect on some
undesirable changes of downhill running-
induced muscle soreness in male mountain
climbers.

Key words: Mountaineering, Running, Muscle
soreness, Dietary supplements, Creatine.

50531 ey 4 barpe sliolll 5 oS glaanl
S a5l S5 a8 Jb o wles ¢ p1Ssl> Sdlac
ol o badlone 51 a8 ud oS ol Lo &5 a5 enl
adgi s 4 sl S (> asly anilas Sdae Fo,jl
o salle s L, (Formaldehyde) .. .1 | s
ale oo slaplal 5l S5 4 i (Methylamine)
sWang,2009) oL 5,15 e JL_aa_ IS
Slails 5 La SIS 4 axg b o0l 5l (Atashak,2012

Y | »Shasige S Bras SlEIL s e
AU s palaie 4 pol> gl ( Hlae Sl o oy
Slyapgise S JoSe (5,5,b (5059, R 8050 S
VE Olsd 2 (O 05 552 Gl p S (e Yo o)
LS 551 (Jobo sl (ploond s a3l gaiels
ol 5 0,99 63l (Dlae (ST @l g (oo ol
el ol oo sle oLy 5l o5 3l ol o 550
(Pas ol zol 5 ot Jobpa &8 (5 pdylasl
Ao, PO s L) gyl o Odugd aado Yo cdlee

3,9-895 I 0 ;0 (Ao )0 VO ate ol )3 (55len lo

s alo
G il i g

S glaogeil g g b
g > O saiaS ol eyl sadlas
Wswed (P9 30 ()7 derd Djgo A el o8 Jled
ez b GorSs )l0ads 5 (51,5 JoSe B ya0) )55
T 5 alolish 5 (55l boSe 5 s 5 ) (6o el
o Ve A cele) alice Lld 5 (Codled 5| Ly el
s plol (5 5l (54,0 YO (slod OB (o sl
b osriss opasS olle olsye Jali adlllae 50 sitadly
Qeee 5l oYL Clela )| 4 s Jlo iy JBlas g4l
gl ) aldbgls oSl 03 mjes 5l G WSO S
P B Gy sy s (G skl 5 ole
5 Jlo TooYA oo stiols b, Yo o Sialon sanl>

95 saiclw YF Wl a5 Jl> 40 .(P<+/+0) o9
Olg 9 du—in Job v 03 (5 p 0y Slanil
g ,Id e 09,5 93 Sl plail (Ll
(P>+/+0)

Olg= oo bl aidly bl 15 pS A
1S 5039 Ty G5y A B S Ao
Slpasll (B p Collol Ol i p Ol juadgigo
3 oy 23995 Iy sl las (o5
ol 50 6325l w0 90

=533 (s 99 (523595 gimlS (LST5ls
(18 (She S JoSe ((SDlas

FPRV-FY

Delayed onset mustle )i ,5b Mac  So,
o el Y2 JNY o5 ol gunlig>l o> (soreness
g wad Lo SLoLEl b pgyerd (G slacudld |
Downhill ) (55l ;o Haugoasle (Eccentric) 1,55,
e dile edle boaly g 055 5l el wl L (running
F) Lg/.:d.:dUa.:u‘ walf l; (r:)y 99,0 l; o‘),o.ib S“A'“’) ULQA”
s Masayoshi2000) ogi o0 (wlexl Dlac iy
(Close,2004) ) Sen 5 Close (L lgie 4 .(WEir,2007
o b ISl (595 ags alBS Yo Sl ey isls (5155
g ©,a8 gals cel (glee Gley TP L g wsye SN0
5 i gl Gl oS e (oo ol S SIS
6.0.1...7;4 d‘l.&:)lfo‘) Qo , 0)‘94)& =279 QS.‘..;)J obaasie
oo b o ludss 5 09l « o8 slagle,s aile
@S OS5 00 Hepe semy oleys s 6Ny
slcaiiye S 5 iyl sl opY e
, Bassit2010 Jafari,2010) onles ealp 55
JSel, 5 St o J ol b (Vaile,2004 , Shafat,2004
o el said al)l Hlae Foy5l genay ly calo
5 Ol (o yis Suz 1) Gladss gla 5ol S aix
Slroget o 3l yiceslie SUyls il B lse (A
asls e 6;~>L’ hae  Sol gl Sl
s Rawson2007 4 Cooke,2009 , Shafat,2004)
a5 Wdkine (pdize S diul) ool o (RaWsON,2001
sl b (Creatine monohydrate) ol uasgie yl,S
Methyl guanidine acetic ) ol (posleS e
O35 o 50 @l Shed JeSe S ol 4 (aCid
(Ergogenic o ljs s cools 5l 510,65 2 b col (Sne
59 51 ANti-inflammatory) Jldlas o



Law,2009 ,Atashak,20012) ouiilas salf'l 39S L
.(Rosene, 2009,

Sl 50 g (039 01018

Ve o 4 gileJoSe goy90 plasl 5l o S50
O5emS1 120 Jolao) 0yud LB Lo 180 Lol g (a0
b gogal 51 e 5ol I8 lyo wiaggs (At (Byan
e Obro b (s S ) colpul aads Ve 5l
‘lib‘s;o}a)'] Al Gl lys a5 Jb o ol cl Yy
oSt Siglad (samivo Gk 5l g 305] sl plSn
o So40; (Ehrman,2010 5 Close,2004)us ol 410,515
Ao iy (955 p)5 sbiie 4 o oBye oIl sl S
Oy @ ey ) Wdggs az )0 jho ool b 0 5)lg
Aoy FO) Buaa LB bys 4 olhaws jelaie 4y s )5l
0)5‘54 L\.o.t LJ“J‘)B‘ 4.0.»50 9o Sl QSB (0).0«) A.A.ls ULJ“A
.(Close,2004)
o LSl oS0l g (g slraiges

=51k 3l VG slmeigas
Glod ;0 4 d85 10 Sue 4 > Cews (Antecubital vein)
G (g 0D (6,055 ol F il gaz 0 YY YO
Vo Do do pyw (lwlas jalaie 4y ool a5 sladigel
DA guy il 48,80 30 ;oo VO Ce o Ly adds
o3las| (SPECtropotoMEtry) (s yegids Sl (53, 9 90
A (55

(ry9) ol 598

b by gloasls Gaed 505> a5l
et jobite 4 dud 6 pSojlail 65l (Dlae (Sl
A oo atulys o Soge3l 51 () 590) 45 (mly e )55
ghe Shlse 4 1) o, s Jais (g5, Greis ed B
aLle a5 s (Blo gas YU 5 ax,0 90 69l L) o)
w0 ol e ggeme Kl ¢ (Shafat,2004)
S8 G salols slel g il o)l Ko g Shee salals
A e chlaaie gyl e 5l ealitul b opuls 2l g
.(Vaile,2008)
3,8 wlus!

ooliul b So,51 S0 L (Perceived Pain) o0 wlus!
Talag pain ) SYU 5,0 Gl e i (goidz ) whis

0b))9 )3 (T eole § Cpss 3 slaghag)y

Syl ln @ e g eSS VY 25 S sedgi el
wdbgls sla Sogel gdaen il bl Gdes (o
2l @ cod gasliiny 5 asicgls, leed
bocdbgls sla gogesl wivged JooSS  Sialon sl
o5 s3] @l ez doy® (D58 Sl s & dz g
ol polis g (s3lwJeSe 51 L3 59, V+) Bruce sjlge
Jobpe ©508 (5,2 sanld) g pdySlasl slo a3y
(ilodoSe g5,5 51 13) a5 by (Dlas Ol g i
oS 8l )0) (6, Ve Ra 05,5 g0 )0 (olal sk 4
Nl il GopeSs b oS eyl S e Yo
plos 45 sl ;S5 4 o3 (Gibson, 2005 , Ehrman,2010)

o S 5l)S e Crnd jolate 4 (655 95> >l e
slagogesl 5 ab plnil 60,Skee slaspSoslail 51 L3
45550 bl 5l (g3l JeSe 5 8 atie SO U ol atulys
b opguyoyd Sloyed ohg) nfw (o5, slcalled
odle 4 LS (g ooyt (,isy oLl L eglie

(i b gy 5l L) 418 olo Ky b lo_soge)]
30 0g 00,55 ooliinl olpdlas JoSo b g)ls 45T
daloly saalisisy 5l eolinul b allyy; (Ql3é m3; e
@lie oaey )3l g aboe JyuS wiele YE (ladis

(S Jg92)09 aline 1 (ailes) Lo Sogej]

0w L 53 (5545 Vv oy S (598 Lluogas (V) Jguar
(3w JoSo 31 Jd) g loanis g JoSo

dhdondpas el | gt | gk gappsld | .
i :jdl-
ol T bS] por Lot faps paefghst | (L
. kG
ATITEEY Y W EY A Ty TEIYLP
e 135
BYIVIETIVE V571 rris=y¥ TEIYET | gead

Olyandgige (wil )5 Joko (g 5 5 o1y ,8

b (o 039 2SS o Gl @) L dosesl Sy 4

OBLS JoSe )5 e Yo vl 5L sileJaSejs)
Silis sl 3y 5 oby <S8 Cole) Slamegse
b JoSo sloaing .ol oo 0018 j9 S0 g jloacs b (Coblag
B ) Cug ez b os A alie job a5
YO LU ad e ools )3 Lm@&s.oﬂ Gl o (s g jas
Q)‘mjod;&m)bm“]alcbwu"ﬂj&:ﬁ
plesl b 3ae 095> Lb@éyo)'i S el sl

Slseegige S slaaiws Gleiow 3l g3l JoSe (050



AT (53)jTg opn a5 3515 P ONx8g30s 31315 RS0 WG

5 Ko 09,5 30 slaosls o lulial Gl ol 5 (pSilee
Jam g BB xSl alene ez bogbacs
2 oS Gl o el TVE 5 alaldl sjle oS
=l elely cl oo ools Hlis 9o Jgom 50 (6 iyl
O Sl Sglis 4gS gea (sileeSe s0)90 5l S
J ool b (PP 0)ois svaline g loacs g JoSe 09,5
8 5 Sliaengise (il S JeSe (625 ,k 50590 plasl ) e
OS1S ey TVAY (Bl s sl 5o g
P<efeVyogy fogine JoSo 09,8 oy ol LS
VE 5 aloldl gopm pU 5SS GlS SRl iz
glodnd 09,5 )0 LS (il 5o g ) e el
9w Sk e 4 (P Vg s e
SrSokr 5o e, OFINY Sl g b Ol joingige (51,5
Ongo 3l o O10)50sS (sorw pU S (1S Gl
2 0l 590 e GRSl Gl bsg S5e gyl o
Sailr o Sl el T 5 aloldl 09,5 5o
90 ;2 40 0,0 (wlaal ol Ll .(P>~/'&)09.,5 Sl sixe
08l 4 il ogd 5 o Sele YT 5 alolidl o5
(99 Jg92)og ylo sme ailive
Ol @sl s aier Jobee ©p08 s pdySllasil Cdl ogdle
o celo Y 5 aloldl 05 5o o auimly oMae
Ky, wizye (P>l 0)0gs jlogme gpilim 0 hge
8l B> ) 09,5 90 o 0 08 saele Y Ol
@ (Dae oy 5 cpdySlasl b gaepd 5 oo
S35 il )3 Gags 3l JB polie 4 oS o IS
(Y Jgaz)ads

Sladls can o) Sogesl Cumdy ol (g uSoslail (Scale
o Jafari,2010) oi o ol gly ga¥ld 05
.(Pourrazi,2010

onl OMlas s paydlhasl g oy gl (Jobps ©)us
oolaiwl b a4 ol g iy SDae 55 > sanals ol
Sitand ) L baSl 4 lacaws il 5 Giid Gygej] 5]
Ol (Pourrazi,2010)o_i s (reach flexibility test
ol&wo ookl L ass ol e Job oo &,0d
Back ) (aLSL o8, JLtoms (ragel )z s
(dynamometer, YAGAMI, TY-300i, Nagoya, Japan
Ll dn a5 o8B &5 @ o Goge)l o (55 5l
Gaiws (a3 VFe YY) oo (59l 9 Blo sas
4V Candy et Ggo 9 4B ) gy ol
Mae Glas zgl (Y V)asS Glo | il b ausils oxw
(Peak anaerobic power output or PAPW) a5 ol
i 5 (V429) o LSen o SAyErs Jo,3 5l ool
(Sargent vertical jump test) Cox\lw (go5—oc by gl )|
(a8 Hloz ol galol L) oo gzl \baw b
.(Sayers,1999) ol dwlxe

ST Joloni g 43 sogig
Oyl 3 eolawl b laesls ol Blyml 5 Sl
03051 o (ANOVA) | S (6805l b uilslg Juloo
SPSSIPASW 5 Lo f5éle 5 SaS b Jitews t 5 (55
Statistical Package for the ) V4 (gass jgamy oo
zbw ;o (Socia Sciences/ Predictive Analytics Software

G 2 3l e 0gdle 4y 0l gy Qo0 i (510 s
(Omega squared) Kal jsizme 3 solitul b Falsloe Jolse



0b))9 )3 (T eole § Cpss 3 slaghag)y

39 g0 CBlate (535 V009,58 1) 5,I0and g (il GOALS LAl 3 (10995 13 § Sl (Mas (F0,5T Sloas Ly Ol (V) gu
(359 313518 31 g casls VF g aolidly s i a1 15l 9 4w J2 150 0616551 (50599 5l g ip 99 s8do o tarly <> gl gl 20) (5 52 31 o

o Sl FF 3 s alalinls aslllnas g s 3 B Loog &
' i T | e plit 51 )3 L 2 [PRPELRY
=l 5 o Jlad planit 31 3 o
TYVIRENW/AA | FETIVERARAT | AAANREYA/AYe | rYiarEY.ar ailss
Pl e S
FALIYFEVAFAD TYVWEYEY A/FFa IWYIAFEVA Y S AAATES =21 gV aplodl i
(el ol psitly)
Y AT ojo58 P<foett < T
FA/AVAE YIAY FAIAAL YIAY FAIAYFE Y/48 FAIAYEYAY s
ey sl oy pe0
FAIF LY TF FAIFEY[YY FYISFEY /Y FYIAALY V] 33lodat i)
<IVAA -1AR Yy MYFA 2o P
FIAE- Y MAEVEY ofe 330 ey ofe 338 oy oilsS
932 bl
FEVFYY" AFEVYET ofe 350 e e 330 el ylod.t Tapiinn
(lae
AR «I¥¥a +fes wfas oS eu P
K TIA WBIFE YIBY AR IVE YIBF WIEY VS aalss
520 Slaxil
VP BET /AR VEIFEEIAY \FIEANY BRI gskdi 3 iy Eas
{patiad sad gl
JaFA N7y JIVEE IRy mafouP
WA A WL fAE1YAA WY AL A WY IVEETEY ilss
Jsben os5u3
WA 7 VEAITEIY WY IYE AV for WIS ) g3l e ey
(prsk)
vy frrr SJAYY -jay TS
FAYYITEWAVITY | FVR.faE ATVSY FAATEI. B4 FAFFIFENY 4 1S
e iles
FAYSIAEY-A/F. | FARIFEIAICT | FAPATEWEAF | miramrEires | oseans | 0780
(olg) alirmls
+IYaA NI s -iafY o9:feu P

10 a0 (28 syl gime T /o0 s 55 S (salo po s (0295 (39,0 (Slo ke

5 R0seNne,2009 ; Bassit,2008) wyloi (6,55l Jsko z )5
5 sl (S s oSe £33 ol osdle 4 (Santos, 2004
sl 9 (Jobo (59)0 pedS Gy JolsS (9,95 o2 5
Wil oles (655l 63lS g p b m ] sam

-

.

¢ oLSKang Santos ldlas wnlb o ol s mls

S ol Sl

o2 ¢ Cooke « ) Ken 4 Bassit

9 Opimmgo® —(igine (§45 57 & by il 5l L
Ol @ oad ol Geslisls aliH
e @z Dl ablie co Joko 09,9 soanluslas
Bl b5y slacled plxl 5l oU caolaST jLas e

Jsse S5

595 iyl Ol il pizne (Deminice,2011)u
Col San Oljadgige nl,S (gilw JoSo Bl Jolo
lid amlonnSTy sl glasT aliS el ioliel b
Sled 655l Jobo lac 5l (g Slse cotd 5 sk
o2l b (Guimaraes, 2012 4 Deminice,2011 , Portari,2009)
b (oegs 51 3 sl polie S S0l e U

OF/TY (Kal 55300) Sl pamw b Sl joigige (il S (6050
— Sl jlad aslh Cgllasl Sk ey 5l oo
ON9d 3l e G09S (sep pb LS LS (Ssbee
Sl boakly o wle 6 Ssly Wlgoe Gl 0
ol il Sl Oliagise (1S (58 JeSe
Oeize (Sgw 3l il slayls g le o Sdlas ol
r &S sk 4 (Rawson,2001) cul ool slpiiny
5, Lais b oliaeegise (518 655 JoSo (al 45 Waiiae
Ghmdsind slad coli 5 gl Y L Jsle
Slule 4 (Jobos (55,0 5LaS Gl 3985 5 cetis ) Wlgi oo



AT (53)jTg opn a5 3515 P ONx8g30s 31315 RS0 WG

9 &y SA55h 50 Wlg e 5 (Flae 9y el g 008
eiie 5y Al anals cds g beail g
5 Se b (Plas (Fo,51 U (a5 o8 4T Wakine
790 ez 09,5 ohsl sras sloally conlis Gl
0S5 SLoyo cel el (Saw GMae sla )i o jo
plal (55,2 gals o Slos cél) Mlac go95 4 09>
o JeSe Jl >l L (Quravieva,2005)s s 5.5 o
8l 5l as 0g (gam 0 ol Gadsd jo Olyjaupgige il,S
SHas Oly g Jsbps cain D08 iyl
Gl 3 oM bl ad Gml g oy Sdlas
g 4l Sl o laasls (nl sgne el b g wles (5ol
5 Gilliam gl b adly ol o8 o555 oo, 2] L3
2l L L s yls Slssen o, Kon 5 Deutekom . o Son
Slyepgise Gl x50k 090 (b e SWllbg ) (SBU
sl
Slalllas S anl jo Lol gaslhs mls (Jloye o
RIS RUSERRRC P SIPCOU Pt e
wdlas ol gyl 5 anier Jsbpr )08 (gpdy Sl
39095 (IS0 53 Sl eSS A w5 Sty
gols gl M, wandl asl sl gl dme b
039y Y. 50,99 dra.o as ausals [n)LC‘ u‘)&@ 9 Rosene
Sty Jsb op D8 S35l W5 e oulS JaSe
Gl S 655 ol S0g 0 (Segliie Sl i JLis 4 Al
ﬁf)o LS‘M LELQ"j)f O g_JjLA.) )l l.”"’b Sl ui.o.a olay
5 Cooke2009) oil oul Jleel olu,ed g9 g
clyyed )l 56 Mas S50 Ly (Gilliam,2000
SLALEl 5l i powrend o 5 [S09n (Seglis
5 22l aly Cwl sl 55 g 3l (AL 615y
gadlls o (o0 Slee o arls 51 (S o sies s
1 o o wsl a5 ol ) o5b el (See Lol
sl 5 pomsye odlad S5 Vool s y55055 (sl (625050
L Jb cnl b (Close,2004 ; Weir,2007) s, o0 los 4
pas alax 3l yols guisd lacysgiom jl S 4 axg
Time ) Gl gl 5 oo clocddslie Sl
S9ye yingm Olalllas bl ccels Y 51 iy (responses

ey Sl 4

S 5 Ao

G5 ,b e DIl gonalice pac 4y azgi L o JS o
2 bl 5 al sboasls  Slasgise GlS
o U S oS sasele Y Ol s sals rals

sRosene . |,Sen 5 Raswon ale> 51 (L8 Ollllas gl
Al Sl Sled el 28 s o Ses
ol 4 Wlg e LB slaaisl al o j ol saslhe
S paapgize ylS JaSe B yae a5 il anils o Lil 4
SRl el (Ko Glowr glaasliy jd S8 e
Slomyl 5 eSsn olpe cu 5 el o lacplie
Lesly cpl 5o 098 (oo 2,15 Olule (550 4 oo 950
L olS S JoSe a5 ails o lil ), Sen 4 Souza
oollasl Sl Sl (Sjgdnid o> 5l SYL polie
Loire 5o Sl wile pliordisincnges slaasls
D5 g0 el e sl Goge3T 50 WS g Al slacdl &
ol P lujed e caSES S sla goge;l o L
Shas aals oledl Ll (i pr 0is saslive &l s
655 sloasl 50 65 ,b b olpen o pai bl
w50 g (ae 1S SBpae jl (SBU g sS4
2 ol e glacdsbie plo 5 GalS (Sl Ghals
Deng s YU o5 (s,sb 4 (S0UZA,2009) wil 4 5 oS
Sl g S g ol B b aS wis S Wl o], Kea 3 Wang,
e 5 el Jie wiile goms Slge 5l (S o515 S
PR s eeiie obe el Sop el wa]
@ ool g (oRlST lad 5o b Wlgiee 93 50 waadll
o a (sl 0550 syl 3585 el (gaglsind slad
U5 S8 1,5 ol i e sk 5 ol
=l b ol b (YU,2000 5 Wang,2009) ssés s
Oliee 50 Sialdl as ols las oS o Poortmans s.a-u
Bl xSl 5 o vl 08 g el e (o)l
sl ansls bals o Slas s _asllasl o1 Wl soi
o pb SlS Bl pmgs Gl s s 8 Ol
Al by b sausls jol> sadlllae 0ls)9i095
S5k &5 S (lgioe @B ek 4 nlply og olle
3z el Gep Sl b Sl s Slaassise (o515
09,5 (o~ pU SIS 0l St ganels iy 09 d oo
PS5 logine jsb 4 09,5 (S5l 50 G0 5l JoSe
Sl gaals (Jb cpl boog gls a4l 09,5
b 4 JeSe 058 0 pleal 5 ey slaasls
Exose I (T Jga2)og g)loact 09,5 5| oS I3 ine ot
o 50 oS JeSe ook Sl AL el (See
dys ol 0y0 glroni S S 5 (Jobo 950 S
Coilon b (55315 S JoSe oS Waiae iz I (S
el (Sen G390 SenSly gois JyuS oy )
ciy (NFKB) o L s Ll ool
sn s ol gam gl 5 B (slapnaidSliss
Gl S s xSele 0 bl g e p)g Sl



9. Rawson ES, Gunn B, and Clarkson PM. The
effects of creatine supplementation on exercise-
induced muscle damage. J Strength Cond Res
2001; 15: 178-184.

10. Wang L, Xiao S, Li Y, Wang L, Che B, Zhao
X, and Deng Y. Potential toxicity of chronic
creatine supplementation in mice. Sch of Life
Sci& Technol, Beijing Inst of Technol, Beijing,
China2009; 12: 1-4.

11. Atashak S, Jafari A. Effect of short-term
creatine monohydrate supplementation on indirect
markers of celular damage in young soccer
players. Science & Sports 2012; 27, 88-93.

12. Ehrman JK. American College of Sports
Medicine. ACSM's resource manua for Guidelines
for exercise testing and prescription. Philadelphia:
Wolters Kluwer Heath/Lippincott Williams &
Wilkins; 2010.

13.Gibson RS. Principles of nutritiona
assessment. 2nd  edition. New York: Oxford
University Press; 2005.

14.Law YLL, Ong WS, GillianYap TL, Lim
SCJ, and Von Chia E. Effects of Two and Five
Days of Creatine Loading on Muscular Strength
and Anaerobic Power in Trained Athletes. Journal
of Strength and Conditioning Research 2009; 23:
906-914.

15. Rosene J, Matthews T, Ryan C, Belmore K,
Bergsten A, Blaisdell J, Gaylord J, Love R,
Marrone M, Ward K, and Wilson E. Short and
longer-term effects of creatine supplementation on
exercise induced muscle damage. Journal of Sports
Science and Medicine2009; 8: 89-96.

16. Pourrazi H, Jafari A, DabaghNikoukheslat S.
Cardiac Biochemical, Electrical and Functional
Alterationsin a group of Untrained Males after one
bout of Maximal Isometric Exercise. Med J Tabriz
Univ Med Sci 2010; 32(1):26-32. [Article in
Persian]

17. Sayers SP, Harackiewicz DV, Harman EA,
Frykman PN, and Rosenstein M T. Cross-validation
of three jump power equations. Med Sci Sports
Exerc 1999; 31: 572-577.

18. Santos RVT, Bassit RA, Caperuto EC, and
Rosa LFBPC. The effect of creaine
supplementation upon inflammatory and muscle
soreness markers after a 30km race. Life Sciences
2004; 75: 1917-1924.

19. Bassit RA, Curi R, and Costa Rosa LF.
Creatine supplementation reduces plasma levels of
pro-inflammatory cytokines and PGE2 after a half-
ironman competition. Amino Acids 2008; 35: 425-
431.

20. Deminice R, Vannucchi H, Simdes
Ambrosio LM, Jordao AA. Credtine
supplementation reduces increased homocysteine
concentration induced by acute exercise in rats.
Eur JAppl Physiol. 2011; 111(11): 2663-70.

21. Guimardes-Ferreira L, Pinheiro CH,
Gerlinger-Romero F, Vitzel KF, Nachbar RT, Curi
R, Nunes MT. Short-term creatine supplementation
decreases reactive oxygen species content with no
changes in expression and activity of antioxidant
enzymes in skeletal muscle. Eur J ApplPhysiol
2012; 14. [Epub ahead of print].

0b))9 )3 (T eole § Cpss 3 slaghag)y

A5 5 L Oloe ws il 5o e Sl o 9)98sS Gl e
5,5 apogi 5885 (Ioye 5 Hlaye 4 bl gz (28,5
b Dlae (Sopl (Bl 5l (S shals gbul, o b
oS Sl )l AAS rantte 5 B Osie

QS oolaiwl @l yjuipgige

&1 ol
Qlﬁolg.‘;.cl a9 L;lﬂ L;MUQL{L; 5! Sy Jlie Q.ll
970 3315l e &S el (20359 ($5glg s 0l el S

Olrl Sl 2l e ol jo ool g Gamghy 5o $US
Sars Jbo cyle> L (IRCT201011304663N4)

Ol 3 Gl (ol 5ime8 o8 jlts g 555 oStils LSS
olBiils pyize Vohuo o Kar 5l 1A s alowl (3,5
5 o aloras waiiS oS Lie ls,5msS (o ye g

305 (o0 S

&bw

1. Masayoshi Y. A Nationwide Survey of
Middle-aged Japanese Mountaineers, From a
Viewpoint of Preventing Accidents. Japanese
Journal of Mountain Medicine 2000; 20: 65-73.

2. Weir LJ. Examining the decision of mountain
climbers to continue engaging in the risky sport of
mountaineering. Dissertation, Degree of Master
science, University of Calgary (Canada) 183, 2007.

3. Close GL, Ashton T, Cable T, Doran D, and
MacLaren DP. Eccentric exercise, isokinetic
muscle torque and delayed onset muscle soreness:
the role of reactive oxygen species. Eur J Appl
Physiol 2004; 91: 615-621.

4, Bassit RA, Pinheiro CH, Vitzel KF, Sproesser
AJ, Silveira LR ,and Curi R. Effect of short-term
creatine supplementation on markers of skeletal
muscle damage after strenuous contractile activity.
Eur JAppl Physiol 2010; 108: 945-955.

5. Shafat A Butler P, Jensen RL, and Donnelly
AE. Effects of dietary supplementation with
vitamins C and E on muscle function during and
after eccentric contractions in humans. European
Journal of Applied Physiology 2004; 93: 196-202.

6. Vale J, Halson S, Gill N, and Dawson B.
Effect of hydrotherapy on the signs and symptoms
of delayed onset muscle soreness. European
journal of applied physiology 2008; 102; 447-455.

7. Jfari A, Kianmarz V, Roshdi R. Effect of
static stretching and LPG massage DOMS indices
after one session of resistance exercise in non-
athlete females. Research on Sport Sciences 2010;
25: 135-148. [Articlein Persian]

8. Cooke MB, Rybaka E, Williams AD, Cribb
PJ, and Hayes A. Creatine supplementation
enhances muscle force recovery after eccentrically-
induced muscle damage in healthy individuas. J
IntSoc Sport Nutr 2009; 6-10.



AT (53)jTg opn a5 3515 P ONx8g30s 31315 RS0 WG

27. Deutekom M, Beltman JG, de Ruiter CJ, de
Koning JJ, and de Haan A. No acute effects of
short-term creatine supplementation on muscle
properties and sprint performance. European
journal of applied physiology 2000; 82: 223-229.

28. Jafari A, Nik-Kherad J, Maekirad AA.
Effect of short-term caffeine supplementation on
downhill running-induced inflammatory response
in non- athletes males. Journal of Cell& Tissue
2012: 2 (4): 377-385. [Articlein Persian]

29. Rawson ES, Conti MP, and Miles MP.
Creatine supplementation does not reduce muscle
damage or enhance recovery from resistance
exercise. J Strength Cond Res 2007; 21: 1208-121.

30. Portari GV, Vannucchi H, and Jordao AA.
Effects of creatine supplementation on
homocysteine levels and lipid peroxidation in rats.
Brit JNutr2009; 102: 110-116.

31. Jafari A, ZamaniSani SH, Purrazi H. Effect
of resistance exercise with different loads (50% &
70% 1RM) on DOMS indices in non-athlete males.
Research on Sport Sciences 2010; 26: 45-60.

[Article in Persian

22. Souza R, Miranda H, XavierM, Lazo-Osorio
R, Gouvea H, and Cogo J. Effects of high-dose
creatine supplementation on kidney and liver
responses in sedentary and exercised rats. J Sport
Sci Med 2009; 8: 672-681.

23.Yu PH and Deng Y. Potential cytotoxic
effect of chronic administration of creatine, a
nutrition  supplement to augment athletic
performance. Med Hypotheses 2000; 54: 726-728.

24. Poortmans JR, Kumps A, DuezP, Fofonka A,
Carpentier A, and Francaux M. Effect of ora
creatine supplementation on urinary methylamine,
formaldehyde, and formate. Med Sci Sport Exer
2005; 37: 1717-1720.

25. Juravleva E, Barbakadze T, Mikeladze D,
and Kekelidze T. Creatine enhances survival of
glutamate-treated neuronal/glial cells, modulates
Ras/NF-kappaB signaling, and increases the
generation of reactive oxygen species. Journa of
neuroscience research 2005; 79: 224-230.

26. Gilliam JD, Hohzorn C, Martin D, and
Trimble MH. Effect of orad creatine
supplementation on isokinetic torqueproduction.
Med Sci Sport Exer 2000; 32: 993-996.



