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Abstract

Branched-chain amino acids (BCAA) and arginine (Arg)
have multiple physiological functions. BCAA could reduce
cerebral wuptake of tryptophan, resulting in decreased
serotonin synthesis in the brain and during exercise.
Therefore, BCAA supplementation <could alleviate
exercise-induced central fatigue. BCAA could also increase
muscle protein synthesis and prevent exercise-induced
muscle damage. The supplement of Arg before exercise could
increase the synthesis of nitric oxide and vasodilation. The
purpose of this study is to investigate the effect of the
combination of BCAA and Arg on exercise performance and
muscle damage in 2 consecutive days of simulated match in
elite collegiate female handball players. This study used a
randomized cross-over design. Eight subjects consumed
0.17g /kg BCAA and 0.04g /kg Arg (AA trial) or placebo
(placebo trial) before exercise. The simulated handball
match is composed of 2 30-min halves with 10 min rest in
between. The subjects made a 20 m sprint every 2 min. The
average time of the intermittent sprints in simulated matches
was used as the indicator of exercise performance. Ratings of
Perceived Exertion (RPE) were recorded prior and after the
simulated match. Blood samples were collected before and

immediately after the simulated match on both days, and 2 hr



post-exercise on day 1. The serum concentrations of
creatinine kinase, lactate dehydrogenase, lactate, ammonia,
glucose, glycerol, free fatty acid, testosterone and cortisol
were measured. The average time in sprint 26-30 on day 2
was significantly lower in the AA trial. The percent change
of time in sprint 21-25 and 26-30 between day 1 and day 2
were also significantly lower in the AA trial. However,
serum markers of muscle damage and metabolism were not
different between the 2 trials. RPE scores were similar
between the trials. This study suggested that pre-exercise
supplementation of BCAA and Arg could improve the
performance in intermittent sprint on the second half of day
2 in 2 consecutive days of exercise. Nevertheless, the
supplementation has no effect on muscle damage, energy
metabolism, and perceived fatigue. The mechanism in which
BCAA and Arg improve intermittent sprint performance

requires further investigation.

Key words: Branched-chain amino acids ~ Arginine ~
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BREIXF ERFD 108 HF i ARGRES X /A EF
B H % VO,max70 %> & % 10 & 4 % F & {8 3 B AL £ %=
~ % (visual analog scale,VAS) - # 7 % % & 7 # * % A B
T &Y R RA 4 ER D BER

Bailey % (2010) ™~ 9 ¢+ 3 L # & 3 L 2 # % % & 7
TR K o 500ml gk o5 6 g & pE S X A A 0 i
7 70 %VO,max % i & Bl 2k > 2 3 % % B & i o R A&
v o £ P X g R EFHFBEFRF (Bailey et al., 2010) -

Jang % (2011) ™ 9 ¢ § F & 4 F £ > K
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BT O3 EE S R R 2B TR BET R
chat oA 1.29/kg hF 5 (CHO @Bl %) ~0.1 g/kg ¥ %
¥ + Arg ¥ 0.1 9g/kg~ BCAA (CHO + AA Bl %) » &k (=
R
g
B &
90 -
R’ Al

BlE) BFx AT BRBESLEIRAEAEFTLE ¥ 25
% 30 & 48 CHO 3 = CHO + AA il 3 & ¢ § ¥
B EF AR B 4R o NEFA R B 5 4 % 4
120 » 48 % % = ¢ B8 B 15 CHO + AA Rl 3 ¥ i &

%T
%

>
»

N
¢

=

I

Bl gk e~ 4 LDH & CK & ¢ R 2 F & ¥ 4L 8 >

P Ak op oL p & B A A BCAA v Argo $3Y 1 § E H £
Rox ENEFRP

VAN =B B S Arg?é‘é%‘ﬁv} # 3 NO & = (%
P E S F N AR v PR § g
#EFRFRREY g EE YR B FARLEF G
o T oM Mg OR Y e A ER AR P W EHYRT F
A S RS S T S L S L SR - - R -
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$5% BLIARANT

¥F- 8 R H%H%

T = ST N S 30 B RSP S O
A8 & i@ ¥ % 1824y 5p
2404 4 L E £~ F 2010 # B Y I d

it
&
099 F E R 2A G ERRIGHERF 2B
e
B

=
"
N v
SIS
B e
o =B
Fow

—=
B

EF 07 e ]

Rz 2 WY

SRR K AR RFEY R FAG

&

Rl 2 B oeh s R R B R R o A TR
Box B A MEm Ll §F A EE

¥ T ERRI

AT HEMP L KR 0 F R R Y RE 2 =R
FoOE A BPRBRLIY 22 FE - FHEREY F O OER
= 1 ) PF & B 4 L 0.17 g/kg BCAA (leucine @ isoleucine :
valine =2:1: 1> Optimum Nuirition, Inc, Sunrise, FL,USA)
%2 0.04 g/kg Arg (General Nutritin Compang, Pittsburgh,
PA,USA) (AA Bl z) » & % B4 (2 3% & 5 1% %&
oo X AP FE) LR ER WL EEFE K- XBE(F

oo A2 Ao Bl = TR )e = S Bl EZ O BB 8 % wash out e

¥ = & CC B R Sl
TR EFF RS - 2P R AR F RS RBFY
Boir g * 2 R BY A %R TREAREDEZES PR

2R T s 4 F 1 R Ry oo 7Ry AERES P L2
g/kg >4 0.1 g/kg> ¥ ¥ % ¥ 0.1g/kg 2 = ® 5 ml/kg >
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Z 7 % # E 850.1kcal> 9 & ~ % ~ @ kit &% 5 50.3
kg : 34.4g/kg : 84.59g/kg (4 Bl = ) & = & 2% B # o -
B+ 10 B F {8 o %iE'J*FfﬁE’,-*%% Bl FEF XM B
P

A

7 FHE LR Y ER o F RV A XY HFE L E R
o R B E P ER o L REE T R

Rt 2 T HE R R OBF
2 ) B R B L - % 0 % - X % it oA
FER S 2 E R B R A

¥ I8 F ORGP SSED® PR
(- ) F Bl

j\p;l:););%;gnjgﬁpﬁ,;z?‘]%%ii?']ﬁ{@rﬂ"ﬁvﬁ%
Mook R R EZ R R T R A B o B
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g &g % > pl3#F &% 5 4 4 (Harrisetal., 2006; Mahoney,

Castellani, Kramer, Young, & Lieberman, 2007 ) -

(=) H#w#H»w F

B FA G T X304 ¢ F kL 104
& 0 PR HEEFFF R AR EEEEAE 2448
- e AR A T (B = ):(1)3 2 R Kk 3410 F )
(2) 20 2 =% $-pg (b)) (3) = 8 &3k 7 5 4 1 =X p* B &
(104 );(4) &7 20 = = H g (104);(5) + F prx3 =
(% T 2 F 6L AEFALA BT HRY > 10F):(6)
20 2 % Poga (5 4)s(7) % B3k 83 (104):(8) 20 2
RE (15 4) 5 (9) 20 = = x4 @B > T A1 3EF N M
B 3 &k ( Powertimer 300 Series, Newetest, Tyrnava, Finland)
RIOEF AR 20 2 2 QPR R E R LR SR B R
L 404 o v T Ly oa oz & 15 4] o ¢ 3 ik 4 P
d &k o s R - X E R P RF DA RE R D B RRE
R By - X RFEkHE AR X A * A4 2 EF

EX
gafvaé'§§%°

Kl
ourt

>

%

¥ 8 AL HFETRE

bE NP HLD o F R R F e FEF 202

\

o~

@ % oo
(Leger, Mercier, Gadoury, & Lambert, 1988) 1 & 3 & * #& ¥
N A AL A R N T2t SR -
SR B2 B X R F % F o 20 2 % e g (B AR AN E
20 2 R ) B REITEBE Y o B HE A B g BT OB 5%
# R F 500 2 ¢ E A 4 o F XA F R VR iR
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oo % - X %A v FEL S 5T - Ap g W@ R P R
Bl R LR F R A pEFER L E E R RR T
EE - AR R g o OB R T AR D S

#IFE oK HEF EHE SNE y=5.857x—19.458 y= &
<~ % % £ (ml/kg/min) > x=31% B (km/h) o
F-S8 2 RERELAN

Bown BE# % & o 10ml 2 EDTA & & g ¢ » f1 * p #

v I & 47 &k (Sysmex KX-21N, Kobe, Japan) 4~ # =» = %

( Hemoglobin > Hb) % & %  (Hematocrit - Hct) > # 5 =

’]”Jg{?i%fé_iﬁﬁq*iﬁ°§€%J’L;‘,"z"‘v?4°CJ‘1 2000 # # < 20

Aod o M BBk A o s R R kT 80T

z k4P o & B~ 4 E P & 7z CK-sLDH- Mb~ 5t @ ~ 5 -
T 5% -4 02 NEFA: Wt 2 Rl F 8 & 2RI~ 2 x
R o P

i ;“Ff;v‘ CKFHEH* » U
(77528 7529, M L & tk ;¥ ¢ &4, Tokyo, Japan) »
pod o4 it 4 47 &k #% B (Hitachi 7020, Ibaraki, Japan) » =

ERE I IECANCEE R )

R

£ w4 £ 340 nm> v B K B R E 4o T
Creatine phosphate + ADP i, creatine+ ATP
Glucose+ ATP "X, glucose-6-phosphate + ADP

Glucose-6-phosphate+ NADP Glucose-6-Phosphate Dehydrogenase

[
|

glucose-6-phosphate+ NADPH + H”

16



(=) LDH %
FE S LDH % ¥ 4 * LDH ® = % &
(20300AMZ00410, Shino, Tokyo, Japan) > 2 > p # # i A

¥k KB > %k E A E 340 nm> &t B F OB R I 4o T
Pyruvate+ NADH+ H" _P" | L-lactate+ NAD"

(z) s/ ER

w Rk R U p F A Rk F (Randox Co.,
Antrim, United Kingdom) = 2> p # 4 i & 47 & % B > =
Xk £ 550 nmo O F b R I de T
Lactate + O, Lactate Oxidase _ pyruvate+ H,0,
H,0,+4-aminoantipyrine+H donor 7¢"°*'9°° chromogen + 2H,0
(=) %z kR

I Jf: "5 kR B * F % @ # (Kanto Chemical CO.,

Kanagawa, Japan) » ™ > p & 4 v & 47 & #& B > & £ & &
E 450 nm > * B F g R 3 4o T
NH;+ Deamido-NAD + ATp _NAD synthetasel NAD® + AMP

NAD " + Glucose Glucose dehydrogenaset: NADH + 4ru\n

Watersolubletetrazolium + NADH fi2Phorase. NAD* + Formazan

() # 5 HER

= ;‘rfc PO Bk R Y B ¥ FE B (Quick Auto Neo
Glu-HK, Shino, Tokyo, Japan) » ™= 2> p # 2 i* & 47 & &
B sk B o K 340 nm > B oA & 450 nm > it B F O R 2 4o

-
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Glucose+ ATP _ "X | G-6-P+ ADP

G-6-P + NADP+ Glucose-6-Phosphate Dehydrogenase

»

gluconate-6-P+ NADPH+ H”

(=) H# kR

w2 R4 oH @ kR YR OE A& F (Randox,
Co.)» M > p & 4 i & 5 & ¥ B > =%k @& £ 520 nm it
B F R e T
Glycerol+ ATp Slveerol Kinase Gjycerol-3-phosphate + ADP

Glycerol Phosphate Oxidase

»

Glycerol-3-phosphate + O,

H,O,+ Dihydroxyacetone-phosphate
2H,0,+ 3,5-dichloro-2-hydroxybenzene sulphonic acid +

Peroxidase

»
|

4-aminophenazone

( 4-antipyryl-3-chloro-5-sulphonate-p-benzoquinoneimine )

(=) NEFA kB
B;;“rfgv‘ NEFA ik B & * B £ 3 & & 7 & v 2 F &
( Wako, Osaka, Japan) > ™ > p & 2 i & 47 K ¥ - =& & i

&

# & 550 nm . it & F B R E 4o T
NEFA + ATP + CoA _Acyl CoA Synthetasel Acy] CoA+ AMP + PPi

Acyl CoA+ 0, AcY! CoA Oxidase 5 3 -trans-Enoyl-CoA+ H,0,

2H,0,+ N-ethyl-N-(2hydroxy-3-sulphopropyl) +

Peroxidase

4-aminoantipyrine » purple adduct+ 4H,0

a2 B ? Ak kR R ¥ ¥ A& 4k v (Randox, Co.)
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V. B4 v kKR 3k E L E 340 nm i B £ R

4 F

e R

R
Urea+ H,0 _Y®%°¢ 2NH;+ CO,
20-oxoglutarate+ 2NH4 " + 2NADH 9'utamic dehydrogenase

»

2L-glutamate+ 2NAD " + 2H,0
(1 ) testosterone # it &

# * p & o 47 kK B £ (Roche Elecsys 2010, Roche
Diagnostics, Mannheim, Germany) - ™ 7 iv 8 2 X 4 5 A~
+t /# (Electrochemiluminescence immunoassay, ECLIA)
e F LR KRR e AR ZP R LS LR 2§
- X F B (first incubation) 5 # 50p = & %% 4 v
biotinylated & testosterone # 2 & o H & F 2 - 4 F
B o % - = F R (second incubation) % 4¢ > M
streptavidin & & v gk 3+ o 41 i $  (ruthenium, Ru)
e testosteronedr B 1 H B FL B o do b A5 R = B LA & F o
¥ 4+ % 2 steptavidindp 3 v % B & o F B L& b ow
IR EEY MRS g ARES R F T RA R RGO

il e p AL § 5 4 ProCell & e £ % o 22 15 1

&h

% o 7 R 3 v F sk (chemiluminescent) - 12 % § & 3
# (photomultiplier) & 7 @ - 54 & F & - £ - 8 K
TR O OEE TR OE Y Rom AR R DY R E P o

e

(+) cortisol )k B 2 i+ @&

fl % § v B F % 4 & &~ (Electrochemiluminescen-
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ceimmunoassay, ECLIA) > * Roche Elecsys 2010 % # 4 +7
A
Elecsys cortisol e % R = 5 & &£ R 2 > ] *cort
isol # B M o 5 It F - & WP 0 cortisol 7
Danazol e i® * & K % & 39 + fF 0I » foF % ¢ 4 4o
cortisol # 2 $ - 4= & 4 $ 2 i L 4 + 0 % &£ = % > 4
m o 4v g0 cortisol A o2 g A 0w g Y F R e oo
R1:Anti-cortisol-Ab~biotin (% % ) 1sg 9 ml : 2 % % it
Anti-cortisol % tx = #8 (X ) 90ng/ml ; MES%¥ # ;2 100
mmol/l - PH6.0 ; % & & -
R2:cortisol-peptide~Ru(bpy)s?" 5 (2 ¥ ) 1sgx9 ml: & 0
¥ & # cortisoli= 4 +# (& &) 25ng/ml ;
danazol20pg/ml ; MES ¥ # /% 100 mmol/l > PH6.0; &

T A o

FAF & WA RE R
i g% B fen 24T (Dill & Costill, 1974) :

/A PV change (%) = 100x [ 100x(Hbpre/Hbpost) x(1-Htpost/100)
-100+Htpre)/(100-Htpre) )
( APV= 4 ﬁf@é%éib £ > Hb=x % % » Hct=a 7 )

Rr kB =R B Gx((100+ APV)/100) ]

$ 48 FRAH

SF TR T B E s B R R o P F 5 Ap e T
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i_/;_’lﬂé? A _—E' r, F r) F 51] A ;\] ?‘J-_';g: - X /?IJ %—‘57‘ ;Ec% :‘;«
e F (%) =(% - x-%- 32 ) /% - 2 X100% -

oAp R R A TR AP OB R - FEE RN TS
PR o R e gl R e R o i A B E AR

two-way ANOVA 4 45 & 2 B & pF B 82 % B » ¥ (& *
Bonferroni &= ¥ {4 # @ » © SPSS 12.0 (SPSS Inc.,

Chicago, IL, USA) %3 #8874 + > B F # % 5 a<0.05 -
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¥ - % LREEAFTH
>~ 7 £ 8 t‘:%iﬁ'}*‘ﬁ e E # 20.1+0.2 K 0 3R ¥ E
10.0x0.2 # » ¥ % 161.13+1.48 = ~» - % & 54.50+x1.75 = 7 >
Bt & F £ 49.19x1.11 ml/kg/min: < 3# & & & F F 40 & - o

¥F-8 @EH iR

AA |3 2 placebo il @@ F A = @& gl E 0 & 5 4p 20
B T R e Ble o AA BRIEYF - % % 26-30 4p
e ) P R ORE OF M- & R A R F O (AA BRI :3.2520.06 )0 &
B A Rl # 0 3.42+0.10 4 > p=0.014) > % - X @& F F & AA
o gHREER LR Y LR

B - X jpt s F - X & 5 4k 20 o % ] g R it
# F B I > AA BIE R 21-25 Ap 2 % 26-30 Ap o7 4 pF R
R X B OF MO & g A R 2 (% 21-25 4 AA R @
-3.22+1.00% > % f& A 7l 3% :1.48+1.36% p=0.033; ¥ 26-30 4} ;
AA Bl ¥ : -4.54£1.28% > % & A # # : 0.65:0.77% -

N\
4

)

P=0.024) » T & § - x | @ fl Ap e dp - 0 AA B2 ¥ - 2
% 21-25 Ap g2 % 26-30 Ap e f] pF OB F R P> B 7 4t & BCAA
gArg T R R BB FE DL EFR AR

¥=2 % 24 iviE
- v~ CK- LDH # &
AA B #F & % & Al :‘Edéﬁ%ﬂ#f—’é&%&ﬂi:ﬁ% CK # 1 4 B
A ERM¥FPEF R (p=0.006) - & AA @ ® ¢ - Dayl
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post-ex » Dayl post-ex 2h ™ %2 Day2 post-ex ¥ ¥ 3 % X # (&
(Dayl pre-ex): & % & & # # 7 > Day2 pre-ex % ¥ % ** A #

for
o

|
AA iE‘Jé#ﬁiﬁﬁlJiE‘Jéﬁ%E?ﬂ“%iﬁﬁ LDH # % 4 [
= o R RE F PR (p=0.011) » © F & ¥ T L PFR BT

E:)
&
=
i
]

I

N A SR SRR S ) R 4

AA Bl e 2 | & R REFRF &L ij%%‘bﬁ»‘ri;‘%}iﬁrl%‘l'\’
BB F Btk (p<0.001) - A AA Bl & x | & PR
# » Dayl post-ex 2h -~ Day2 pre-ex 328 ¥ M3 A B 5 » [

o

Dayl post-ex & A # & Bl & 8 ¥ £ B > Day2 pre-ex ¥ Day2

post-ex 2. B » & ¥ ¥ A B >k o7 - PFEH LIRS & B F

[T R

AA Rl % R R R BEL L RRWEAL R
Bk FFREF stk (p<0.001) - & AA B #F ¥ > Day 2 pre-ex
Day2 post-ex & % M » £ % @& o & % & & B # ¢ - Dayl
post-ex » Dayl post-ex ™ % Day2 post-ex & ¥ ™M > A % @ >
BT - Rl RE R oF P o R F A B R

AA ;Elléﬁﬁiﬁ%diﬁlléﬁéfﬁﬂ&%&if}ﬁﬁ]@%i}éﬁ:a\?ﬁli’
R ORE ¥ P (p=0.006) - & AA B @ ¢ > Dayl

post-ex » Dayl post-ex 2h 2 2 Day2 post-ex # ¥ ¥ C A
B X AR FRRNE AR RET LR

- § 5 ¥ - 4@ - NEFA kB
AA RIGR B & R R R E R B G R RE R R

It
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SR RHE FMPF LR (p<0.001) - & AA BB & X F A PR
i# > Dayl post-ex ~ Dayl post-ex 2h 2 2 Day2 post-ex # ¥
BT AE @

AA Rl 2 & R A R F E R R B R R R W
Z 0 RN ¥Rt (p<0.001) o A AA Bl @ ¢ » Dayl

post-ex ™ % Day2 post-ex & ¥ 3 > A ® B ; A% A P FE

¥ > Day2 pre-ex & ¥ 3 A % @ o
AA Bl F e x A P F ELPFFZL & NEFA E R 0B L
r 5 R O %E%“EEF"" & (P<0.001) - & AA il # ¢ » Dayl

—*

post-ex 2h % ¥ M X ® & » £ % - X & % - X #@ H |

¢
-

FE B 4 % oA Rl ¢ > Dayl post-ex 2hr & ¥ i

\A
5
hS

et

#2

# % > @ Day2 post-ex & ¥ 3 * A B E > & % - 2 FH L

o
=
=

p testosterone ~ cortisol )k & ~ T/C  *
AA Rl P B X R R # R
B LT RMEEFTMHEETxRE (P=0.003) 5 ¥ 5 H# L
RO OBE T oE B ¥ LR oo
L opE R oEL AA B 2 * B/ AR 2 R ocortisol ik R e B
Lo RRE EREP otk (P<0.001) - & AA % ¢ > Dayl
post-ex 2hr > Day2 post-ex % ¥ > £ # & ; A& % & A& Bl F

PO OBE i J}% testosterone E B

J4:

¢ > Dayl post-ex 2hr & ¥ M A # @ - B ox A F § 2 ¢
FLAHS R HFE ST RLRS

AA Rl & R RIRI LR R B L TIC 5 e B
= > PR o (p=0.073) & PR xm ¥ »x & (p=0.069) % R
BEo8% Itk EEFERFLYTafy Lid
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b gk A R o R R B Rk
#oM 7t A BCAA S Arg # @ & B 2 i B A W5 g N

R

Fer & pREL
AA RlZFE X AR RN FRILEHEHES FELELZ
PR A2 AR ACAA Bl E X R PP ERFRFRE2Z RPE
28 F LR o AA Bl FE X AP EER PFELAE LD
RPE B 141 » AA BlR e x B H PAEAF 2k FILE -

¥ I &% F R
AA Bl B2 X A P REE D 2 86 L2 F BET 0B
oL R R B R 2 B X AR L - 0 AA OB R B W R
PR AEREF LR PP ERFRRSE R R LR

T
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¥ELE W

AE L B E R AN RS AT L ER R LT
H e r oy F s hER R E L M xS

TSR E 2 E - X EE LR FES A
BB R LA L3 L@ e v A BCAA & Arg: & i@
o 2 I HERYFT AT RIS DR FE
HoeE ] F R AR Ra o WA E Y R F R S e g g
g 2 R s R R FRER E RS S R

[ TR 1—_\-'—5//2
oy AR FRE

¥- &% @ iR
P P MR A BCAA 2 Argr M ¥ R 2 % - 2 g
PE R AR EHROE SRR R T LT SHT B

B
Wk R 2 Ay R % - Koo F J¥g (2010) 2 15 = % § 3
ﬁv

b

s
[t
=

HEE R R LR B AP IAAR LR RS2 B
BOAA BRI Y - R @R 20 o = @B pFRF LR R E AR
FoRRTE -2 AA BFREY - FEE L RCE S R

21-25 Ah &g F P = | W OB # oo

é_@—i_'rﬁ@}]%v"%%#ﬁﬂiﬁ'ﬁ%ﬁﬁfuBCAA%*?%’i@
PR E R R E R L IRT & F P X Watson, Shirreffs, and
Maughan (2004) = 8 ¢ @ B § X Rl § & &K T (30TC)
i 7 50%VO0, peak #rgs & #F & 3 % HFH o 3 F H oW

2
30 & 4 # 5 250 ml BCAA (12 g/L) » m %2 4 @& & ¢ & 15

A 45 P 150 mL - % % 3 7 BCAA Bz A i@ & # & ¥ 5 4
BCAA kB 2 " i fTrp/BCAA v & > fe & & & & I & F 3 4
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R o Vs R AR ALK EAR PR ZE L BRER
Z £ - Hell & (1995) = 10 @»R@?'éﬁmgtﬂax;é'ﬁ
= 70%-75%&*@?]5: ¥ X ayrpkd F e F R BT AN

ok )

(s

# % 39 ¢ mp -6 gBCAA- & 18 gBCAA > % I i* = BCAA
HEH ARG EP

D i R i A BCAA & & R T i 3¢ ﬁwﬁ%’;&;ﬁ*ﬁ O

34

P L d Ry HER LR E TR

ey

mE o Ed g L N M A BCAAT i T
W o4r A M h@E & £ R o Mittleman, Ricci, & Bailey (1998)
6t~ 2 7T LI R RE AR (34421.8C) T &
40% VOjpeak Al T % ¥ & & & & 5| £ :H > L& & P F & 30 4
4 ~ u #% B> 5 mL/kg > 5.88 g/L BCAA (54% Leu ~ 19% lle
27% Val) & % @& > 9 & BCAA & #H % 5 15.8 + 1.1 g >

L PP i 9.4+£08gc ¥ %S I ~ kP A BCAA ¥ ¥
B 4 BCAAE A > % ® fTrp/BCAA & (& » ¥ ¥ B ¥ B 4 % B
PR o Walsh % (2010) ™ 9 £ 9 2 6 & % & £ 3 R ¥ i
H e o BFEBER R ER D 104 8B L ARER (F

g

%
z 7.99 BCAA -~ Arg and L-glutamine) & % & & > & * §
# & 7 70 %VO,max «hi & » & % 10 4 4 2 &

p=a

W # #®= 4~ 4% (visual analog scale,VAS) -

o+
Rt
N
#
>
2

LR ABRANRT R E R ARA S ER D ESERF > AR
BT As s i a3 AR g EE Ry oo B2
TEEFBERFLSEN 10,8 Fr el XFF oL TR
oo 0 BEE LFV R ERR G OFF MR
CARCIZES SR SRS T R I it
ZGRIFE A F S @R F s Bl B AR REF L
Fhxgmr o EFLARARLAET A BEY - 2 hEH

27



i

G

el

I

—

g

Y

T3

s

A
o ﬁ _i
% %

(Blomstrand,

e

1
g

Hassmen,

Mor G Moo A B

E K

[Fln e

B
B

: w
Z £

“~

R

K

Hassmen,

e
At

BCAA 7
(1994) th 5=

A L

|
P

e

1
# A

A =

b

£

F

= e

%

Il o

e
LY L1

P
Rb

%
¥ AR k%

\'—’:\.}

qoHE
% A g

ZE1

(-l I o

3

==

BN v = % sl

o JH

R e R

E B

:; | AP SEENN IE,’_

7

v 7

ll'L

et al., 2004) B

o ’

A%

U

BCAA

g
¥

- i
o

(Cheuvront, A
Fé S

Fo

et al., 2004)

o

2

'é’:

b
s

TR S i o B i

Ek, Ekblom,
Blomstrand, Ekblom, & Newsholme,
GENPEL: SECHLIE -2 S
O A

(RPE) L4p % # &

w o

S K S

T

~ =

o

F_L
(‘\\Sé

23;

oA

ki

I
W e

e

o

&
fey ok
Hg ol

5
ks

N EETEN EE
CAA it 5 &

oo

4
"

¥
i

44
%
&

IR
and Newsholme 1997;
1994)

)

BT

o = ‘}4 ’

y - Hassmen %

"‘\
U
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¥
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At s
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B8 § LR ¥ R
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i RIS 1ol A S o 2

fo 8 2

2004) - X ch¥ 3 A3 s A 2 BCAA 2 & ¥ iz

o~

e

1

(Cheuvront,

L F Rl 4o g s A g R

BCAA & Arg # 2 1 B £ @ & p £ £ £ 0 A & >

S

i

AP 7 K7 o 4 A BCAA & Arg

S F
A 0w

g
x

(B R LR HE G

e 2 Bgw xor g BE R

¥ o8 &R S¥r4H R
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K3 £ % (cm) #E (kg) & # (year) k#s (year) VO3zmax (MI/kg/min)
1 153 47 20 10 50.17
2 167 63 20 10 45.85
3 160 53 21 10 49.33
4 160 51 20 10 45.66
5 163 59 20 10 53.30
6 163 55 21 9 52.66
7 164 56 20 11 50.83
8 159 52 20 10 45.68
T ¥afic 161.13 54.50 20.1 10.0 49.19

e 1.48 1.75 0.2 0.2 1.11
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22 XBFEHRBPTFLET LE (M)

S5 AA Bl:# Dayl AA R+ Day2 % & A pl# Dayl % A rF Day2
1 150 250 150 250
2 200 350 200 350
3 200 200 200 200
4 300 250 300 250
5 300 100 300 100
6 300 300 300 300
7 300 300 300 300
8 300 300 300 300
T o 256.3 256.3 256.3 256.3

152 22.03 275 22.0 27.5
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Time

Time effect p = 0.006 ; Trial effect: p = 0.250 ; Interaction effect: p = 0.461.
*AA Bl 22 Daylpre-ex 7 3% £ 8 (p<0.05) - # : % [ #|p|:# 2 Daylpre-ex 7 3 ¥ £ £ (p<0.05) °
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lactste dehydrogenase (U/L)
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Time effect: p = 0.011 ; Trial effect: p=0.738 ; Interaction: p = 0.905.

Bl- AA RlREZREHRPFELEFEREL 3]% lactate dehydrogenase 7= £

42

——placebo trial
—a— AA trial



6
3
£
E 4. #
% —=-placebo trial
k= 7 . —=— AA trial

2

*
0 . ; .

Dayl pre-ex Dayl post-ex Dayl post 2hr Day2 pre-ex Day2 post-ex

Time

Time effect: p = 0.000 ; Trial effect: p = 0.447 ; Interaction: p = 0.548.
*AA pl:#2 Daylpre-ex 7 ¥ £ 8 (p<0.05) » # : % F#|pl7# 2 Daylpre-ex 7 ¥ £ 8 (p<0.05) -

B~ AA RIFEZ ARG LR B ’]3%%'“;?—?22;'%&

43



200

#
#
150 - #
= &
E
5100 -+ *
;; * —B-placebo trial
Z —8—AA ftrial
50 F
0 .

Dayl pre-ex Dayl post-ex Dayl post 2hr Day?2 pre-ex Day2 post-ex

Time

Time effect: p =0.089 ; Trial effect: p=0.636 ; Interaction: p = 0.056.
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Time effect: p = 0.006 ; Trial effect: p=0.250 ; Interaction: p = 0.461.
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