i\? _ ? 539 Cadlad g jlw 9 C g aolidadgd g O(}j

‘iﬁ"w.«‘«fdﬁg Y o 5las e Ao cpid Jlus dﬂ:{w’
ol T 5 a5l B 9 9 YT G JoSio B ycro 1 of yoid (S Adslno 0498 S i
A o o (S 48

' 281 ol a6 pmati o o M o e

VWASIZIYY <y b VWABIAND sl o b

oS
Jo ol b el Bgse B sl loms 5] 6Ky (Sl Sie 0B g Bhge 3], K (239 Collad Bu
Aoy asdllas oyl 5l Gan coms (8l B slo ezl clale Wilg o sl (53,9 a5 Al eals las Slalllae
g1 43S S S 53 ool sl slo el S VI JeSe By b ol 1S diilens 0,90 S
5 J5S 05,5 90 4 atabun ysbo 4y 5 L (5 99 (359 2 19) (o0l i 4 S S\ F Sl gy (b9
idged Bpas JSSg, pbxl 5l S Celuf 1) oVly JoSe 05 o Voo e Sl oS 09,5 0 S (02,58
o 8 ol b S (a8 dliles (nl 5 45 gy 00l (sl el (SAS dliles 0)93 S ol (2o o3 asliy
s 5 Aol o8 oo A o & sl S5 5 G 6T ged oS IS 1y S dibes o atsle
gl 10 S 6ol b uil g Judow 5t yg03T 51 aoliiud b laools i (5yglaez (i 05 anliy 5l omy ceelos
RS WES SUTS VA N
e AT Gisngs o1 g VIl JaSo B pcn Lol jon (1S dilane dul> S ol (s i sloasly
Poisme Gial3dl crge VI JoSe oy b olian 058 dlles and S5 wazg ol b (P</+0) 0 s
.(P<-1:0) a5 LDH 4 CKmb
by JoSo B pae 5 oy cllad Jlios 0 (T 5 T 350 5) (B8 sl sl (a3 (im0 Slaity 15 S an
S o et YU (FoleT b 50555 50 oY)

455 S S (ol ol sl (el (YTl eudS (55l

555 5555 il el 1Y o Lol bl ey T asly oDl ol;T olSils okl )
a.abdi5S8@gmail.com : Jgims sosun g Sig i8Il Sles®



\a)ugr‘.a..h.u?ﬂrﬂf QWU})L@Ig&Z)‘)}%jL«é}jM}Q"—yMM}A

...A&Mﬁf&&-&;&-\»\

olas (Yo V) o), Sen 4 YO}J.Sngl Ly e
B omnsy Ol Sl 99 5w sl
L.O0) cewl asdly (uoldl gl gae job 4
ol (VYY) ol )Kea 5 Lin, wezg oyl
b Cudligd o ool codled G 5l wisls
B T gy Slaes S JeSe ol jen 4
(VP clslas d)b Sxo padS

OMae Jolo Jlsle o5 widl o !
hae ol Dl 1 0gh o aSS
5 08 5 s 09,0 slo g n Gl
Jolss Dhac 5 Slee 0 Gae GYob
ol 3l S aeles (V) cl alae (Sl
5 om hae o] o 3 0aS @y il
(F) sl 558

sy IRy Sgde ool u,......: ‘S.s J“’yj l.u
“JR oY ) 2l sty g0 e sl
oYL sle cdale Lo el (Cpogians
was sl Jolo 5 Gl (oSl odlae
R RS s REL T
u.uy—‘ L..a 6)‘5 ‘JAS.A aS el ool ool
(F) a2 = u.,;|)3\ |) alac u.s)y)lf 6‘9':"""
3 ok Lo o5 sl aallln s Jl ool b
oS adl e lide w83 pll S
cudled 5l L aal slaaswl 05 A Gpae
o S oslS patle n 8l (Seslie
(YY) ol codled 5l s el FA 5 YF

2 . O'Hanlon

doddo

DS (o (gre iy 9 SIS (B35 )0
Sl Jolgd bolyen YU lad b 5 cud
Olysd wiles S5 1) alblas Lyfyl obsS
ol Cuely aldsy oyl Ol ja0 g (puilsd (o dugn
5 & 0 o ololdl g a8 Jelge oS
wil ol Codbse npe G151 (Ko S eyl
by ol 0 Gilsr (o a5l eolaial g
b, cely (Mae gl ol (A 2l G213
551S) oo sl mpl 5l il
Sl giel Dbl s GluS
5y Sl ain Gljgaems SbSY
& 0y JHl 4 las @bl (o g
sl 23l flps 4 b w3zl Gl st
son Sy iy B el lubis
oeilspl Slallas ST 58 (VF) Wl a3 5 )3
el e olse 51 (S s 5l lS
2 Gl ol a8 S I8 ey 9590
ie o,li5le conl oazms olis CKmb
B sl sy () sl e B
sl oefisn 58 (T sisy o 1 s )
o sl b ol uliél a5 s ol o
O) 0l o o8 alae ol

Solowr yh> ol cel plate (o855 colad
oRlB Bkl wed (o (Bee B sle
Lol ) sle a3ls s s 5l b
s I sy ) B sle sy i
3 Bl (VYY) el oas i 155 (T pdgng s
Sl Gh))s 3l dm ohug (Fiwy slo aSL
ol oaims Gl SYeb g apal elail
3OV il o B o) Sge w0

1 . Cardiac biomarker



Vol ot Al IYAF Olls 5 5l ¢ ob5)s b 5 Sl 5 St g dolihabgs ol jan (25T a0y S

IF Rl S dbles Loz atelo o (o085
@ e ks IKaj) (LIS e o oS
aon) b3y sl (Sandy Lol eslanul
O oand bl Sl glp e (BLSS
Ogsl 08 gomy slajgls 5lasl Akl
Co 5o S o sl Slilel § o oolical
KV g

JoSo B pao 0gued

o) oVl by oo 05 F 55, Cuin (b
Sras Gy o odey Lz 0 05 S sl
59 ;0 a5 Widgy cabge o 0903l puimen 0l
Sole aSS Gpas LeSe gap 403SS oo
g M oee atia S ool (b o lie la
ao (aboe 5l J8 ol L) (25 (59 5l o
oS Sl Jhe 1 g S oS SaS
QS ged oolitwl oy

AT T 5 g s S eige

A lsie 4 293l s 5l SoF RS Ase
Aol o ped SS9 el 5l B (o (o
Wby szl 5l an cels G5 (nped | o
slo wgas ol plodl 50,5 0w 5l S (S e
g ox3 EDTA ol> lo oo )y (So>
odel Cawdy slowdly i plol 5gus il
A 990 slapiie 655 ol sl alolidl
28,5 8 oslil 3,5

Solol Julox g 49 325

Sl eyt @58 39 (rmb I Qlielel 1
3 am ol sl (& ol 3,5 50lS g0
patie bboodls @i (o (oreb A
F9) 3 @S o it anglie gl w3 )S
b ombyly Jolos gt Syl ge3l o)l
Slosbore olod s ooliciul Ko (g5 o5l
YY aei SPSS o Lol 58l a5l ool L

ol (25 o3l sl ol Sl s
5wyl o ooy slo pa3ls 5l (Dlas
SESY 5 (CK) S 5l e wasilspl
Sl oals eolawl  (LDH) - Lse 0000
@lise polie 5l Cldlas =S 0 pizen
Lg ol o0l oolaiwl d..MA‘ J..»...w‘ 6[@ ULQ.SA
FS g 0dg seliiwl Dl yed iy (Jl> oyl
Slilese (b aral ol sl JoSo B pan
oS il Jro Jlgrnl ©jpe 4 a5
I F e 5 Oemed Sl oad aBly
Jud e o3l o ol ol s Jlos a4 B8
ua>L.u L}"‘ C}Ja.w Q?"SL 9 Sl 00l C\.».‘>|~)).v
ol o 1y 103 e oligS (slo dlag JLis 4 b
OS5, 50 anel ool o JoSe L
A 50 gl onl ol sl 00 (o)
Grao ol jen iS aBles 0,90 SO Sl ol
ol o 23 Sy Y JeSe
;> (LDHmb 4 CKmb T 41 y5g ) I8

25 18 sy 950 1) 4SS Gl S a8

CPIF 9)

b oges

ol oS iS 1) Giagh onl skl dxel>
S Plae a5 wols Sis ol a0
GosiS b bl gl o Sled olse
S 0550 amel> 51 LS a8 VP slaws oiils
) ol (R 99 (0559 2 50) diged Q‘si-c "
el (2575 9 JUS 095 90 4 aredan b
o3 4ol p

Sy uiS Aslune 050 S Jols (ys pod 4y
Jols b oS i diles ol o a5



\a)WLrZﬁAJl?g\VQ? QWUJ)@cgj)}qwjjb}&yMM}A

...A&Mﬁf&&-&;&-\»\

g e 5 (PEe)) S A
3L RlBE 6ls (e yob 4 (P=2/0 )
CKmb sls las cubad fyge)] mls fuizen
S s Al o 0 VIl -0 a3 055 50
0 Al g (P=e/e0Y) S oA w
W8l Gl o)l Gae seb 4 (P=1/0 )
ORI Sy Al e S G g0 Al e o
Joged) (P=r/++0) ol ocsnlin gl S
(Y

e o 55 ool b by bl s
39,18 xe yloj 31 50 b 09, LDH il s
oo pliad s ge;l s (P=+/+ )
o al>pe )3 5oy (nye8 09,5 o LDH
90 al> o g (P=0/00)) SO Al e A s
2l Gl Gl (Sae ek 4y (P=2/-0Y)
LDH ols olas ubad (yg0)] bl Cpizen
5o alepe o GVl —ape S 0
@ Cod (P=e/0))  aw 5 (Pl )
8l GmlBl )l e b 4 S Al
(F ,loged)

)J P<’/’a Lbuyoj 6)|obM C_Ia.w A r:l?u‘

o3 slaaisl

e e Sl g 2 Sle N gz o
slpsS o b Gogeil oy slo a3ls
Jelos mls el oads ools las alises
S las )8 slo 65 ol b uil)ls
5 (P=-1N2V) ole J1 o | pbggys Olyss
QO losad) (P=+/FOF) sg0 Jlo Sxe 09,5
Fom bogS T uimsy St Goizren
Jog03) (P=+/YYF) 00 jlo ixe oy ped 0,90
(¥

35w gl 655 ol b el ly Jelos b
S sme plos 1,0 e 0,5 CKMb il s
o ol g 09,5 blate S (P=+/c+ V) o4
Wy, b oog,S m (P=+/0Ye) 0y b e
Ve 5 leg 23S L 1y slite i
o 5Vl 50,95 5 eyl S0 (VG
5 CKmMb sls lis cobiad g0l gl .ol

Mwmd.l?fo )é 9......»){.: kJ")N 05;

o ogasl hrosi sloarls Jlxe Bl il 5 (5 Sile N o

BMI 37 R R PR

(e ygemal o S 5LS) (pS5kS) UL (o) 09,5
Y. FYRYXY SYISYEVY/YY VOV VYRR sy (s o3
\RIASEAZEE FYIEYENYIYY \FIYEIVE VAZ-E Y SN N N




AV \a)l.“.&‘(..:u.u?m‘i? OMU))L@{‘&))}Q&A})‘M}&}MMM}) ...l{ulﬂ&f@hﬂn)}:&;l

1.40 - oLs [ = PIWES Wow ol 5
1.20 - -[
T 100 - l T T
&b I1 1
£ o080
=
' 060 -
[=]
o
E 0.40 -
0.20 -
0.00 .
ey pad oYl

;ﬂ;ﬁca&bas)f)‘)l&ﬁjﬂ C5.!a.~: u‘).a...u .‘)‘Q’.OJ

60 - 43 AL Womoell
50-
2 a0
-
i~
€ 30
o
[ R
2 20 -
-
10 -
0
3=l ooy

@l gloog, S 0 T (igg s zolaw Olyis Y Hloged
sl 00 a81) a3 5 ey 5 Aol (L Al e a0 05,5 89 ,Lire Sl 5 uSile



Vesled cpiin dlo VR8Ol 5 lgr e 5505 Solleb 5 Sl 5 S lihbys 6 o n (S el

25 - 1% 14 -
* alalinl
I .
20 A I I I W el S
-
£ 15 -
-
(W]
10 -
5 -
0 T
D O [CERE,

Cilises slaog )T 50 CKIMb (150,50 zslaws ol i ¥ 510903

el ous &Ll g po3 5l sy g aAkolidly (S Al o a 53 09,5 93 jlane Lyl g (2 Siles
P10 mhaw 4o gl (xe) oSG Al o by glass

P10 o 4o 6yl (o) g0 Ao b glas

600 -

+ * * *F Js
i,
500 - 1 et
]: s el
400 - I I
300 -
200 -
100 -
0 T

P e oVl e

LDH

il sloog,S 5 LDH golas o ¥ yloges

el ou Bl 00 po3 5l g Aloliy (5 Al po s 53 09,5 93 lone Blpzil 5 (ke
PS120 mhaw ;o gl poe) oSG Al o b oglass

P10 o 4o gyl xe) g0 Al o b oglis



M \a)WLrﬁAJl?g\VQ? Qij)Léic&;j))%jlxéjju}&yuM}A ...l{d‘ﬂ@fd{wb)}ﬂ&;‘

sle M}—ﬂ Oo=d Jled asl sagas s
(2Ll olStws (Blg B 4 omie ety
ad9> 5l (g i LAl Sl g 0ud
Ol L s b5, Ol yed aS il esls
BRI EIUE L I W] I W PR JOV- TR,
4o bype iagh cnl T 51 g Gliee
Ogin s il b Soge;l o (Sobel
als pad codled alowl a5 ols las ol
oS (gl aian g0 B jmae JLds 4y oS
ISCRPIC NI W BNCNIERPRE RN o
Brae S 0o o olid 4 sdS oladss
Has 595,58 cdale ol el Yl
bgye wlinin 5 52595 (o8 alae 09 (oo
s ddg Ol NI aee T 4
i (pdgind Jolo 2l jlaae (VF) WS
‘SAJﬁAL-A.CA\‘ 05»)Q6?l§;)mj|am
5L sle cudlsd alool (gl Ylais! a5 asly
Sl BUS (555 oly 3em1 85 Gl
S sl e g b ATP o)y
odke Jlo 5o b (oo B Sl
R g 025955 GlaaST (T culad
p‘@‘a}kro)_!cﬁd_g;/_lé)o&id_g‘los_gﬁ
= aj)l_c (YV) d.wl.l alsls o~ ;,JS » b...sLo}
5 235l Wy e 59551 i S S el
sy (oo 5 0 (655l Toame (Sl jig>
Jodne aoled (685t (B8 (Slgmens)l5
0lg oo VLD oo 044 905 45 ool
Jiel N g 0395, 0, a8l el
4y g9oge ol bl ogl (L (e lS

1. N-acetylated
2. ischemia-reperfusion

S35 Az 9 Sy
0,50 S ol i sl g s
X ORE JEVINEE Y-S R TN B LS
51 omisn s » 658l aiilas ol pon (VL
=l b olasren il ass o)) 805,9 ;0 T
as wisls i o, en 5 law, ol gadod
Gl JoSo ol o as duolds (3 p03 daBo e
[iioms s 2 )lo (e 55 oy S
o=l o Sldllas S 0g2g () L.Vl
@ le Gnng i Gliee Gl esims (i aiee;
50 dl g wad ohie sle cudled Jlis
ol (VoY) L LlSan 5 oy ]y o
Sl (oglas g (glis (Shy9 Selad 45 s S
|y Jsb e o8y BT isy 5
Ol i8l ez ge ol Codled ad o Ve wisls
Ol 30 B T (igmg i Gl o (e
Sle Oldlhas ggamme ;0 (V0) 09 o0 Jbd
Sl g Do a4y by g 5 gwly a5 conl ol
ool lis wllllas wojls Sy o859 collad
509 3o BT g1 (g5 aS ol
Cdled o iman 5 Seliil (398 5 (Soliul
O NN YY) b oo Gial38l o oligS ayas
b g i kbl (oo el Sl 0,900
9 (P95 Coond 90 50 1 Copigee o (A5
s 8 g Sl sle s sl azos>
ol 5l oy L igys i Galsy calpl
o 98 0020 i bgi ailei oo 9, g0
U'“"9_’9)" G.B%M;ACLBOML.«.CMLQJ



\a)WLrﬁAJl?g\VQ? QWUJ)Léicgj)}qwjjb}&yMM}A

...A&Mﬁf&&-&;&-\»\

lo (oo loyd cel (ol Lol L sla oge
as hd}.i: <° UL“\"’ \U"J"’)ﬁ‘ g 03 be
u_QLJ Ja_wy 9 03— UP ul)).> J)‘5 J.)l}) )
SLuS 5 ol 50 5 et 0gd Cliley (B
LM_JLQJ B ] J_,.a.c ‘545 S 6‘).1 g9 00¢
RPN PR SO N O VI Cou RPTIGH k{3
3 029 e 6l glej cnl o oYty
4 CKmb (2138 ol gl guls ;5 )
Mz 8 091 09,5 90y ;0 (S ablas JLio
Byan 09,8 o ad> e 0,31 0 ual33l ol
92909 5 Omb 60 (e p ysb 4 oS
S s (3559 45 W08 5155 o Sen
Ol g g9 plad jo Sl alae
olasy U‘)_“A O aS Gl ool ool QLM..:
P90 B sla silon b (o 59,0000
4 il ol aS olsil Sl ls oy > g adal,
3150 Sazsd 5o oyl o a3lE S, yse
ul)l_io.ﬁ 9 ‘)5_:.4 ‘L'J_..u‘) O 50 ] =L>5.s
Sy LS 939> ;o 1) LDH jls xe iol33l
A SeeS Gz 50 S5US sl (V)
oy Hhas (KBS 5 55 (liee S
‘MQQ‘S—K@L@T&?—?JJ&““
slag)ls Bran g Glgags gileysle s slule

2,5 o,

1. Uridine

3 oS SOt 3 (2335, i a5 5,8
ol mhe o andl ! s caws 4 YL
s o ay - ISl odlie 4y o o
=5 Gk 5L g anS e by (Yl
= o ¢ g Lad 5l &S Glej (olie
= B e Cagend)l5 o twd ;0 g
V)] Sl s o, Shae clys 5 5,05
=51 Sl 595,84 S ea eols oyl
lbem Cdled 5 ol (50,5 3L« Glas]
Gl 6l anias SLladl g sl oLl ol
S N 5 55,8 lB ol 158
3 S Seel WSl (e 39S
5 ol 0, Syl S 5l e (s jlee
oS ol ln J e oph Sl oLl
ol Sl canl 5 lgs (pl a4z B el
Sl ey azrgi b el (g iy Sliied 4 5l
it ol oo o Sl 5 G395 w558k
B sle oSl sz Sl 97 L
OrpmnsligaST igly 3 Eely Wil o ) by
a5 alS el 5 0nh (6 S 55 3 gy
515 ol anlllas (55355 ($)o S5 g
8 ST |y g5 L oY Ik (b
ST T IS R PRV ARG PRV Pt W SVRCSYVS
NAUUSHRAE NI PSR
aS ol ooly las auzs 3 8 adds YO wos
otals L o¥iln Ly ol e glit o3,
ol s 5 oSl i 55 (500,50
Gl SISl ladse ax ST .l 004 ol jon
eIy oo a5 Sloj 95 ] S
0l Cnd (B pan ol ;o UY) 0l 0 B yan
Sl N 5 555,8 Jiol 25 L
g S el ol 48 S IS 3 (988

50 SLlgl o jsie B e a5 0l oole L



1) \o)la.\igrﬁ.hdl?g\r49 Qij)Léicsbj))%j&éij«}&yMM}A ...Qolﬁ»@i{@w,)};&;l

Onln &5y ot b oo 555 s Sl o
oy S Lid) (Sarde0g,S A
oal_iio (Leig)lo g (uig =Tl jo gy )
Slallas zmlss 0l gl ooz jo (V)i

il o 6 i Sliiss 4 5L ok plol

4) (elig = (Slode S JoSe B pan
TN 5 Slyo gy S TFIY Jodoe &pgo
Sl ey Aol g a3 (s
Olie oS ez ge (Soglde (oS dnl>
oS Dlas 55 el 5 (SeS S0

rls Gl aS ol las pols uegh mls

L cailas (6 pmss ¥ L JoSe Bpan g (SiS
pos Sy (o0 S 4 ol Bulod @ls 4 4y
Jedo 4 JoSo B ran g oolid g45 (] (6,105,050

Gyme (V)asl 00 pms WS g g 5Lt
OS99 Sliaaes S ol sle (Garby
el Sl 03,5 (n o3 ()lg 435293 Lanwgs
sle Gaby 4 Cons b o] 595 CK gl
O VAl ol @ Olyuwe,S gol>
Sle JoSo Bran cote 0l 36 oS Sliios
(gl 5 i (e Gl |y aal 0

S G5 Az

aislas Jlis 4 (T 51 690 ) (ool ol slo

DBl gt ml 5o o8558 YL oy (Sl Lze Sy gyl S8 40 (o)l ime Coglis

i 9,0 b 55 CK zshaw (o, o Sl

&l

. Adams J, Abendschein DR, Jaffe AS. Biochemical markers of myocardial injury. Is
MB creatine kinase the choice for the 1990s? Circulation.1993; 88(2): 750-763.

. Aonuma S, HAMA T, TAMAKI N, OKUMURA H. Orotate as a -alanine donor for
anserine and carnosine biosynthesis, and effects of actinomycin D and azauracil on
their pathway. Journal of biochemistry. 1969; 66(2): 123-132.

. Baty JJ, Hwang H, Ding Z, Bernard JR, Wang B, Kwon B, et al. The effect of a
carbohydrate and protein supplement on resistance exercise performance, hormonal
response, and muscle damage. Journal of Strength and Conditioning Research. 2007,
21(2): 321.

. Boldyrev AA, Aldini G, Derave W. Physiology and pathophysiology of carnosine.
Physiol Rev 2013; 93:1803—45.

. Brancaccio P, Maffulli N, Limongelli FM. Creatine kinase monitoring in sport
medicine. British medical bulletin. 2007; 81(1): 209-230.

. Calvani M, Reda E, Arrigoni-Martelli E. Regulation by carnitine of myocardial fatty
acid and carbohydrate metabolism under normal and pathological conditions. Basic
research in cardiology. 2000; 95(2): 75-83.

. Green MS, Corona, BT, Doyle JA, Ingalls CP. Carbohydrate-protein drinks do not
enhance recovery from exercise-induced muscle injury. International journal of sport
nutrition and exercise metabolism. 2008; 18(1): 1-18.

. Horswill CA. Physiology and nutrition for wrestling. Physiology and nutrition for
competitive sport. 1994; 1004, 131-180.

. Koba T, Hamada K, Sakurai M, Matsumoto K, Hayase H, Imaizumi K, et al.
Branched-chain amino acids supplementation attenuates the accumulation of blood



\o)la.\igrﬁ.hdl?g\r49 QWUJ)Léicgj)}qwjjb}&yMM}A ...Aéﬂﬁf&é-@&»\ qy

lactate dehydrogenase during distance running. The Journal of sports medicine and
physical fitness. 2007; 47(3): 316-322.

10.Kong Z, Nie J, Lin H, George K, Zhao G, Zhang H, Tong TK, Shi Q. Sex differences
in release of cardiac troponin T after endurance exercise. Biomarkers. 2017,
22(4):345-350.

11.Le Goff C, Jean-Francois Kaux, Stéphanie D’Otreppe, Sébastien Goffaux, Marianne
Fillet, Jean-Paul Chapelle, Etienne Cavalier. Release of Cardiac Biomarkers during a
Cycling Race. World Journal of Cardiovascular Diseases, 2016, 6, 285-294

12. Marginson V, Rowlands AV, Gleeson NP, Eston RG. Comparison of the symptoms of
exercise-induced muscle damage after an initial and repeated bout of plyometric
exercise in men and boys. Journal of applied physiology. 2005; 99(3): 1174-1181.

13. Miura M, Umeda T, Nakaji S, Liu Q, Tanabe M, Kojima A, et al. Effect of 6 months'
training on the reactive oxygen species production capacity of neutrophils and serum
opsonic activity in judoists. Luminescence. 2005; 20(1): 1-7.

14.0'Dowd A, O'Dowd JJ, MacFarlane N, Abe H, Miller DJ. Analysis of novel
imidazoles from isolated perfused rabbit heart by two high-performance liquid
chromatographic methods. Journal of Chromatography B: Biomedical Sciences and
Applications. 1992; 577(2): 347-353.

15. O'Hanlon R, Wilson M, Wage R, Smith G, Alpendurada FD, Wong J, et al. Research
Troponin release following endurance exercise: is inflammation the cause? a
cardiovascular magnetic resonance study. (2010; 12(38): 1-7.

16.Rahnama N, Faramarzi M, Gaeini AA. Effects of intermittent exercise on cardiac
troponin i and creatine kinase-MB. Int J Prev Med. 2011; 2(1):20-3.

17.Ranjbar R, Ahmadi MA, Zar A, Krustrup P. Acute effect of intermittent and
continuous aerobic exercise on release of cardiac troponin T in sedentary men. Int J
Cardiol. 2017 1;236:493-497.

18. Romano-Ely BC, Todd MK, Saunders MJ, Laurent TS. Effect of an isocaloric
carbohydrate-protein-antioxidant drink on cycling performance. Medicine and science
in sports and exercise. 2006; 38(9): 1608-1616.

19. Scharhag J, George K, Shave R, Urhausen A, Kindermann W. Exercise-associated
increases in cardiac biomarkers. Medicine+ Science in Sports+ Exercise. 2008; 40(8):
1408

20. Shave R., Ross P, Low D, George K, Gaze D. Cardiac troponin I is released following
high-intensity short-duration exercise in healthy humans. International journal of
cardiology. 2010; 145(2): 337-339.

21.Shave R., Whyte G, George K, Gaze D, Collinson P. Prolonged exercise should be
considered alongside typical symptoms of acute myocardial infarction when
evaluating increases in cardiac troponin T. Heart. 2005; 91(9): 1219-1220.

22.Stepura O, Martynow A. Magnesium orotate in severe congestive heart failure
(MACH). International journal of cardiology. 2009; 134(1): 145-147.

23.Usui T, Kubo Y, Akanuma, S, Hosoya K. B-Alanine and I-histidine transport across
the inner blood-retinal barrier: potential involvement in l-carnosine supply.
Experimental eye research. 2013; 113: 135-142.

24. Walsh B, Tonkonogi M, Malm C, Ekblom B, Sahlin K. Effect of eccentric exercise on
muscle oxidative metabolism in humans. Medicine and science in sports and exercise,
2001; 33(3): 436-441.

25. Weber KT, Janicki JS. Cardiopulmonary exercise testing: physiologic principles and
clinical applications: Saunders. 1987; 42(1): 80-89.



¥y \a)WLrﬁAJl?g\VQ? QWUJJH;.‘&Z)'))@@})L«}L&}MMM}A ...l{d‘ﬂ@fd{wb)}ﬂ&;‘

26. Zebblin M, Sullivan S, Baier M, King S. Branched-chain amino acid supplementation
maintains muscle power following eccentric exercise. The FASEB Journal. 2007,
5(2): 21-32.

27.Zhao Y, Zhao B. Protective effect of natural antioxidants on heart against ischemia-
reperfusion damage. Current pharmaceutical biotechnology. 2010; 11(8): 868-874.






ad Ex,
e o,
& g,

8,

& % . .
£ % Metabolism and Exercise
i A bioannual journal
) ;
‘“v%n _mmwﬂ,f Vol 7, Number 1, 2017 University OF

The effects of a session wrestling match with beta-alanine supplementation on
some indicators of heart damage in elite wrestlers
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Abstract
Aim: Exercise training represents a successful and powerful strategy to prevent future
cardiovascular disease. However, Studies have shown that acute exercise can increase
serum concentrations of cardiac biomarkers. The aim of this study was to investigate the
effects of a session wrestling match with beta-alanine supplementation on some
indicators of heart damage in elite wrestlers.
Methods: 16 wrestlers as subjects (two men in each weight) were selected and
purposefully they were divided into control and experimental groups. Supplement group
consumption 1000 mg beta-alanine for 4 hours before the protocol. The training program
includes a course of the match was simulated, the wrestler held four wrestling match at
intervals of half-hour. The amount of 8 ml blood samples from the brachial vein before,
immediately after and one hour after the exercise program were collected. Data were
analyzed with using of t test and analysis of variance with repeated measures at 0:<0.05.
Results: The results showed that a session of wrestling match with beta-alanine
supplementation had no significant effect on troponin I and troponin T (P=0.05). a
session of wrestling match with beta-alanine supplementation were significantly
increased CKmb and LDH (P=0.000).
Conclusion: It seems indicators damage the heart (cardiac troponin I and T) to follow
the intense activity and beta-alanine supplementation does not change in athletes with
high fitness.

Keywords: Beta-alanine; Indicators of heart damage; Elite wrestlers

1. Assistant Professor at University of Islamic Azad University of Ayatollah Amoli, 2. MSc in
Exercise Physiology

*Email: a.abdi58@gmail.com



