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T = 58 5 A B AR o - Al ATP
FIFFEE S Y E BV RE B8 > DL ADP -
Pi-H EMWENESL gEEEZA
HEMEN N - HEMARASL A
e tYaEnEL - W8S LY EALE
(superoxidase dismutase, SOD) ~ i & 1k
&, (catalase, CAT) B1EFEH L (glutathione
peroxidase, GPX) % » & A R[] B HEHY
BEESE - (HEPEE S EESHI R EE
REGHEESEE B - 15gREE T
EABZNE A  MEZRANTEL
By fm A8l ity - A RALEEJT (oxidative
stress) > H 2 iEKANEE (FHE -
EE > 2006 ; Begum, Cunliffe, & Leveritt,
2005; Fisher-Wellman & Bloomer, 2009) °

AWt U E g R B S LA
B iR EE RS H BT BEE
FHAIE L - RILRE Ca™ B AULHE B
TRHY 2 8L > b o] g 75 1 72 % ATPase (Y
ATP fi7EZ B7EL - BRI AR ES)
T AMARTEBEARIAFTEER
ALK - R&A T 20 ZEER (mmol/kg)
BB EAENNSEESE L
FUBREE SRS A (Begum et al.,
2005; Xu, Zweier, & Becker, 1997) °

ALIKAERE PRI 7E B B A S AL b b
{LEYTHAE - ¥ AL MEBCRIE R R A T
PIBOEFRINTHRY » A1 22 7 K EE ~ R
JE ~ R AR IE OB R a1 5
% #HH A S E (Guiotto, Calderan,
Ruzza, & Borin, 2005; Hipkiss, 2000;

Reddy, Garrett, Perry, & Smith, 2005) - [5]
It 25 4% & H FIAL B - e F Rk
ETHREHVIE M - Y E R NE B R I
FAILHIRE A Fr#a iz (Begum et al., 2005;
Culbertson, Kreider, Greenwood, & Cooke,
2010; Mannion, Jakeman, Dunnett, Harris,
& Willan, 1992) » LA SCIR GRS HLAKHY
e bAEEaE  DFmHEEEHR A
BRI 52

&~ WUKHS R s Hi R (L D e

— > LIRS 3y-iei e B

ALK E — R AAERY) > HEe A K
BEYIE B- PN M i B4 B I 4H Y — T
EERERK - #E B B AL Y BLAK & R
(carnosine synthetase) & % > & 7 X5 B
AVE S EEYHAMAE ST - WimEE - B
Bt L g /1 2 A HILIR 73 g (carnosinase)
RERE ALK > fle 1% BB MR > A
ALATE BCHILRR - B Hp 8 o0 05 AT BE 48 i
PROGHE TG I (FRES ~ MIER » 2011
Begum et al., 2005) -

Caruso et al. (2012) £ i 25 F1 45 H AL
WK &R EEAE =ZERZE : (—)
LA S84 T B-alanine MU S ()

77 TP AILIK & B S 1 > B2 p-alanine Y&
VAL (=) BRI &R > 2

FE RS AILEY g o ABEAHY B-alanine 2 1F
FFRRTZ R - 2 &4 #E H Na™ 1 CI” /Y 2 iy
HEANLALHEE > B IR A S ALK S
RCEG AL R A T R ALAR - R EI AL e =
A2 EARE - ABEARY B-alanine & E#



LR IE AR /) > R B-alanine A B BE 2 &
Jikc FILFK Fr9 36 8 25 B 2 — (Atrtioli, Gualano,
Smith, Stout, & Lancha, 2010; Caruso et
al., 2012; Harris et al., 2012; Stellingwerff,
Decombaz, Harris, & Boesch, 2012) °
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R EEE # [ K FEY)E (thiobarbituric acid
reactive substances, TBARS) Y & 4 » J&
EHEE B E(LEGE (Drafi et al, 2012) - A
WoEsR A TR =R B ALK E | & F 4k
I » 4H i Ay BRI ER (imidazole ring) &
HEFET » HEEERKARENTELRE
77 (Begum et al., 2005; Culbertson et al.,
2010) < BRI Z 40 > BLARIESLEAL T YA
FFHINEE (8 1) R -
(—) £BESA (Chelate) {EF

& B A AT YE AV 2 4 A B i R
EBYENEE T Z 1% 48 B b AT
gk HE B (Culbertson et al., 2010; Kohen,
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£ B 5 % (deoxyguanosine) » i BE % [t 13
HIHE AR 4 (Kohen et al., 1988) -

homocarnosine ~ anserine °

(Z) #BE{t (Glycoxidation) £
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TEREEEEQERFEME  SEFHEHK
E AL B LE O BRE N E - EEES
% (lipofuscin) » JE plc— % A8 098 ABE
55— RS2 AIL AR =T 34 &7 41 A Y 7 I 7F
I LLJ% Br AGEs #1{€ 1E AGE %7 #& (AGE
receptors, RAGEs) » {2 1F B th &Y fE &E 4=
HYER5E -

(=) pH B#EE
ANBEEBREREIRIT  GF
BN H MARRYE B EpHET
W » {2 (s 4T BR 4 Af o Yy S8R i 3 4H 48
PREHE ALN4EAE g 25 H
AR - BN ELGE  HL5EE
(sarcoplasmic reticulum, SR) Ca*"-ATPase
THEE - (LS4 85 5 7t A A RO %
FECa WAL ARERENSHE . 8
H A & #E I8 ATP 455 8 - BEE SR
Ca™-ATPase > fifi ATP 4 % &1L > Bl A
R E A IR W o R RN EB R
(Begum et al., 2005; Xu et al., 1997) -

AL RK 89 73 F 45 f8 o Ay ok Mt B
(imidazole ring) pK {H & 6.83 » 37 4l iy
N pH (B - HBRMEER B 59 & o0 1] DABEUR
H, > NI L4 @ pH {H - R E AL
BN ES » H— I HEABKAESFEET Ca®
T RyR 725 W40 Ca™ R - AESR
ffi ATPase » fi{l: ATPase JEM: » R HHLA
RE AT = 50 B A A B N 4ERF U 4 - B ERLIA
A ) 72 T (Begum et al., 2005; Culbertson
et al., 2010) -

ALK B e EThE B & TAEKRE |
B pHE%E HaeEiT - HIH4
ML (glycoxidation) S {EH » £ K _EAE

PR E B ERR - A LE
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HErMMEEESE - A EE R A ES)
T HHEFIE TR E H AT A2
RO FRPE— P 5T -

2~ Wl p IR EILA L
kIR B b AL BETT Y

24
— ~ W%l p-alanine ¥ ALY AILAK
R

B¢ 3% 25 4% 4 p-alanine K430 ~ 45
Ty EER MR T HY B-alanine & ERERAYHE I -
{H7 LS i % 10 mg/kg (800 mg) »
AEES SN E > W BT BB
Bl ~ T 0 S L S Mk Y e 8K M R (Harris
et al., 2006) o

Harris et al. (2006) Hf 22 DL 8 i %
EHIENFET » — R XEH 3.2 g 5
6.4 g (— X 400 mg = 800 mg) > I f#H 4
A JLATHLIK & SR E R - 77 A
B 42.1 F 64.2% » 81 Hill et al. (2007) £9
BRZE4E SR - B FELL 6.4 mg/day Fyid
T - FROE 10 AV - 1255 4
% 10 EHL A ALK & & 77 53 0 58.8%
F180.1% » BT~ B f HY B ] B £ B RE A 5
FETOHLA S ALIR & & » I 5E 45 Rt 3 3R 0
AT “HANAGETHRE E8E S
TR — IR A - 490 171 % - {HiR
RN E LN ik po el
ALk & SIS F 2R - (FEER R
B-alanine 5 %72 AIL A BLK 2 & AV 8 0



EHRHE ; SIVEHE SR EFEL
#Y = =l 3 5 > Favero et al. (2012) HF
FELL 60 ~ 80 pRAYZ el B HEITI M - — K
Wit 3.2 g0 —W 1.6 g MM 12 - R
S TG 1% 52 5 RS AL HP A AL A R 3
T 85.4% -

E AL A A AH R AH ST 25 36 - BG4
6 1) p-alanine (4.8 g/day) 1% > HHLAH
fy B-alanine R - AIFFEE ]S 9 IR A K
EEARE > FHEOTEL ~ 2% HILE
FIvE i 1 HY ALK AU 2 2 A 42 ie B iR
7€ (Baguet et al., 2009; Stellingwerff et al.,
2012) - AT ERE A SR ER A
Ry —RRGIMHL3 ~ 6 g BRI A4HE >
L AE A SOt AL IOR E (> 50%) - 6 H.
5 1 %A 35 800 mg (Stellingwerff et
al., 2012) -

o~ ARBUKIRE SO E A b RE

JIR 2

EB YT 58 & B 1l ALK
e M AILIROR G2 A 22 - {H [EIRG g AL
KA o- 42 B} (a-tocopherol) EE A B 3
i o 25 5 By 5 RE S 0 RS 00 B - BT B
FEER E S E 0 HR s MR
T RE S0 YRR R B ALA R HIREE B A
1k (Chan, Decker, Chow, & Boissonneault,
1994) -

Decker, Livisay, and Zhou (2000) #ff%¢
B REAL LIRS W R LA LRE T
o8 SETIAMORE RS - BN
EagdE BRI SEE G5
TEFREL R EL R E AT - FRFAL

AL B A

REMTH _REEEaREEREMLY
Pl EREE B S A EL -

it~ B-alanine B fifi ¥ j# 8 L Bl
BLHUAEALRE J) 3

Baguet, Bourgois, Vanhee, Achten, and
Derave (2010) #1721 LA MG S 5 K
ZREE > — RS g FETHE > AN
WAL EYHUK S & - Z & IR [E
JH B (100 ~ 500 ~ 2,000 ~ 6,000 m) &7 &I #
HENHONE > BTFeaE RS UK OR & B
Bl [ R A F R (4 > SR bR TR R
IRf ] v 5 P A BN R B RT3 o R R A
i 78] (3 ~ 10 738 LA ) REA FBhas -

Smith, Stout, Kendall, Fukuda, and
Cramer (2012) 5 AFERFE 38 B UK E 72
SALBE I TEPT IS AT REAERY © — ~ &R
B H' - #25] pH {E (AR ELES)
Z BBERRE A o R 4 S A AR B
BREy e = §5EE T HR ALY aE ey
so B HATZEH R R A BRI A 40 77
B (70 ~ 75% W RS ) B 20 BN B i 17
Woe > 2 B R 242t 2 AERE
BLYZEIH - A 25 — K4l B-alanine
LRI =K > —Z 1.6 g (2 x 800 mg) >
WHH 28 K GERBURERAEA 7% 12
BAEMAEIEHES - MR ES) 15
[ ~ KA E f# R {E (ventilatory
threshold, VT) & 3 77 [f] i B B 1) 5 71
M BB E LT - AIA SRR
SRR FEDURARRE I T - B WA b
flipl -~ BRI IEEEL - W%
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44 41 % 1k BE 77 (total antioxidant capacity,
TAC) 512 RIE % (FE s R IR
MRS 2 AREN  ShRE
SmaH vg i A2 MR PR H AR (glutathione,
GSH) 1 8- % i %1 i 2 (8-isoprostane,
8-iso) YL » B RERME H KA 8- HRil
FIRR R f i R A AT - HIER
FyB4H B-alanine g5 A BN BE N ELAE )
Y L& % 2 5 - Belviranli, Okudan, Revan,
Balci, and Gokbel (2016) #ff %t B-alanine
F1 creatine 34 i ¥ (L BX JJ (MDA ~ TAC)
My &5 RAE L RIBI4H ~ creatine 4H -
B-alanine 4 #1 B-alanine + creatine 4 > 5
R 2 5 o SRR SRR - WK 1 TR -

i ~ RAEBFSETT 1)

Grer DL ESCRE > AL LR Bk
ie » BEBEREHE BB T
B LIE A ~ pH B4R - TEREHEH K
R EAL G ERVER BT —
KIgHE 3 ~ 6 g Y B-alanine BE 3G AMHL A
ARk & & > H— Rl 4 800 mg A 7]
REEAAERNES - FILERYE
A EmT T ERE  BRELEAER -

H A1l i} 9% B-alanine 34 #f % {# FH 1F &
BRI 45 SRR N A A R = R
M REERSSENES RN EHPR
B-alanine 71 A #G A H1 E (L AE /1 & B A
R REARE 5 DLE BT SCRIF TS SR BT

#& 1 p-alanine L HIATIINRERESRBEZTE

== o MR . . Wate  EEERE Ak
(4L T e T R
Harris et al. , 32 474 1
(2006) 21 A fEREAE 4~6.4 418 t
Hill et al. \
(2007) 25 (RSB 4~64 10 74 ?
3ﬁ§““'2om@§%@ 48 6 1
Baeuotatal |8 BT T ET
Qio) TR ATREME. s 7 (100~ 500 - 1 1
1Azt ) 2,000 ~ 6,000 m)
P A A i b SHI '
Faveroetal. 18 E{#EEFEEA . ]
(2012) (60 ~ 80 5% ) 32 1278 77 98 3 B (75% '
TLIM)
SN =il B
Smith et al. SR
24 B 4.8 4 i
(2012) ArigsR s TRy & 1 _
g (70% PV)

BRI © AT -

£ @ TLIM (the limit of tolerance) = & AT J7EFE0HIES 5

RIS -
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Abstract

While excess free radicals generated in intensive exercise may lead to oxidative
damages, L-histidine, one of the building blocks of the abundant carnosine (B-alanyl-L-
histidine, a dipeptide formed by B-alanine and L-histidine) in skeletal muscle, contains an
imidazole ring which contributes to good antioxidative activity. It is able to form chelates
with copper ions, provide buffering capacity, increase the release of calcium ions, and reduce
the formation of free radicals in an indirect manner. Studies have shown that B-alanine
supplements increase the level of carnosine in muscle, improves performance in temporary
high intensity and moderate to long endurance exercise (which lasts for 3 ~ 10 minutes).
However, some researches argued that carnosine supplements are associated with a slight
increase in antioxidative capacity after exercise. This controversy warrants more effort on
the mechanism of antioxidative activity of carnosine, and it is recommended to focus on the
oxidative stress associated with different genders, age, and exercise.
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