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A el R dFe wAL, opnxAt BFdEE s (Colombani et
al., 1999; Jackson, 1999), B &4 o}n|=2te] AslE= 5 Ry ol 22 ZF7}
ANA &5 A Iz F2d F dth(MacLean et al., 1996; Banister &
Cameron, 1990). 4718 & 93 &g ad 5 AYd Iz& A2

Al 71del d&d o] &S Tl =dAAS doet= A2 T o3t

30

=2 = Z 5 2= 1 57
LTE T F de dxzAQ

[

o =& L-arginine®} L-aspartatez} & <
2 th. L-arginines AF3 2 A (NO: nitric oxide)d] AFAolH, WM *xe] 7|5
ol e Azmste] tYd Add AEES s AZITH(Doutreleau et al, 2010;
Cheng & Baldwin, 2001; Ceremuzynski et al., 1997). A& @A Ao 2 A3z 7]
& 8 E5FA AbstAAE WIAEY AbstAA A A NOS: nitric

)

oxide synthase)ol 23] L-arginine® @ H¥ KA HT} L-arginine L5 &%
Al AR AT e dREy E

1997; Rector et al., 1996; Tuttle et al, 1995), A& #A3tS HF3 1=
TEFISHESE N I)E Aoq AAH L tHChen et al, 2010; Fujita et

al., 2000; Lewis et al., 1999; Creager et al., 1992). At3} & &7} d oo HI LS

#e4S FAA 7] L (Kubota et al.,

oA A IS FHANI = AL METS cellular guanylate cyclaseE A= 3}

of Axy 22 AadEdE2Ad cGMP(cyclic guanosine monophosphate)s = 2]



Ao Bt AXW ZEHE FEE ASHA 7] 7] wiEo]th(Segal, 1994). g
AAEENA L-arginines Fol I&u WA TN F=d Abstdi 2]
Aaw Ao fatahFHol JMAEE Aol #EAF I Utk (Maxwell et al,
2001). wetA AtstdAe Al @R St o 93 ol 9ol =A<
Abol A d i etgel &gk oA 71d olsd HAIAE FHAHOEA SFA
2 AHE NAANTIAL, g HEEs AdAsHH, vEZ=gote] AAHH FUHE

E& ZS5AS 243 tH(Paddon-Jones et al., 2004; Lau et al, 1998; Reid,
1998). o] § L-arginine® =37} A71E el 714d = dvbd ow o=

ANE =% 8 Aog AZHr. 18y L-arginineo] A%3 Algy A4

H AEA] A77F AFHI Y. L-aspartate= °lyA 71& At T8 =
A2k oxaloacetate®] A ¢t} (Newsholme & Start, 1976). L-aspartate 4 #

= oxaloacetate ¥%E S F7FA171aL, TCA 3|2 9GS 719 A Al o] &9
s7hE st AaHoer o ¥R fgas Il AYEAE Fd A

S dFAZE 5 v AAHI Y tH(Lancha et al, 1995 Wesson,

dp

Al

=

1988; Ji et al, 1987). 18|31 5oz AAE dxdHAe dEYol AAES
SVIANA 2 JAE2E At AFA esEHs FHANZE T A (Trudeay,
2008; Denis et al, 1991). L-aspartates= urea cycleol” citrulline®]
argininosuccinate’} i FHAHANA A 200 x=7]E HdEE g Flu
fumarate® W3 = o] TCA 3 2] £0]7} malateZ 3% oxaloacetateZ *F
slelth o] 9 o] L-aspartate AfrollA A&ESHA ofn|=sto g Holxar
TCA 329 T2 249 oxaloacetated FA S o|&Zw, AWt A3le] 24 S
$ st A gkA AFo] th(Parisi et al., 2007). Trudeau®?} Murphy(1993)+= L-aspartate

Fol7h A% & T gAY o&s FUMAA T Sgadls doFrzl
Tl 8k9lal, Marquezi(2003)+= L-aspartate 707} ZAb A o] o] n7e &
A TETdTYY TVt JHAEs Adoka stk Ed L-aspartates o



2yads deofsto] e FEed S Asta(Bangsbo, 1996), & AIRE
F&A % EZ Ed(tryptophan) FEE Vo] 53 JZE AT &)

S tH(Lancha et al., 1995). De Haan % (1985)< L-aspartate”} ZL 32 Ao & <]
A AAS 93 7] A3} purine nucleotide cycles AF=3dto] @7]7+¢]

al
Fe= FIANZF A 9tk L-aspartate s%=7F  FU7hEHW

Ft

malate-aspartate shuttle?] A& SF4A A ZAXES A E A (cytoplasm)oll A
AR Fhol2s MEZEYotd dgeta Fas ATPY FAAAA &
= WAA " o] Aol aspartate BF I #HHE FEFATHY T Ve w
a4 2 4 vk 23 L-aspartate®] @717 F =

TEATFY FEFdedd TS vAA Fon, 1 259 =yaAe 4
oFatx] vt Al IS Qo] (Parisi et al., 2007) A&H o2 A7t AaPE
At o] ehzko]l FrbA opmmite]l AYA V|HE nd T W L-

FHA ol AA AL L-aspartate= 2 A WA A4S 93] oxaloacetate]
Tas 57t 2 F doH, of FEHY HFFoA= AW oAdA 714 o] &
4 Atk 183 L-arginine¥} L-aspartate®] 3% o]+
122, e 713 Ru A7) Fo7b & dAt

He Zo=z Husa 9 th(Burtscher et al, 2005;

arginine Fo] 2
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Brunner et al., 2003; Schmid et al., 1980; Sellier, 1979). 284 *&A TS0
L-arginine®} L-aspartateE 7|7t TS &5sEd AW giA 2 &5
TPl ofd Fog wstE #FAeA X AFE HauE A tH(Abel

3
et al., 2005; Colombani et al, 1999). L-arginine® L-aspartate®] ©%5 % 53

Fojol G317 QTR RIE ATES AWUA} WA LENGE A8
stol $EHE} A AAHAY AR FII0e] Fol E}E wAA T



2. 479 &4

AF7A ZWe 49 L-arginine¥} L-aspartate?] Fo a3= 23719 &4

e AAAZIA S dFE Badda 4REch oo B AT
L-arginine¥} L-aspartateE 25 o]
WHalol 5 A A kel P A= ks Bt =d HA o] QT

Rils

3. d77HA

B ATdA s b 2ol 47t S AR5

1) & A X9} L-arginine ¥ % % L-arginine+L-aspartated &332+
glucose®} free fatty acid &=l o7} gl Aot

2) & A ¢ L-arginine ©% # % % L-arginine+L-aspartated] 33 x]+=
lactate®} ammonia =] z}o]7} ¢1& Aol

3) & A A ¢ L-arginine ©% # % % L-arginine+L-aspartated] 33 x]+=
glucagon¥ insulin &= zto]7} §1S Aot}

4) & A A ¢ L-arginine ©% 2% % L-arginine+L-aspartate®] &3] %]+=
ol Afol7h gls Aot

5 % X9 L-arginine ©% # % % L-arginine+L-aspartate®] =3 3=

=

PE
TEAEA b Aol 7 gl& Aol
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1. o} 2 7] d(arginine)

ol2 7] (arginine) < @714 ofnl=A4ke] & FHeolw, WA 7] Bl

olm At o ® e A A wH(Snyderman et al, 1959) A Z s 22 S 2=ei=d 2

FAel dete 7AYdE Ae EE(Seifter et al, 1978 Wakabayashi et al.,

1994) 7= S A5l o3 AAY 2EH AT Y& ul §rEA] g5 EooF 5}
=

= Aoz geAHA =4

o

N

e

A Fgopn Ao w EF3T YtH(Bronte &
Zanovello, 2005; Morris, 2006). A ol of=7]d& gFryo} thalyt 94
of Aol #oldtes 84 Aol =9 FHARA o2 R Y A
AE AL, of27|vobAlo] ofa] FaEHo] 249 LEUHOE Ho FFENIAE
A TCA AtolZolA F=2 thALE G (Morris et al, 2002; Rodriguez et al.,
2003). 8 7lwowe @uide Aol wofst= A F(Tong & Barbul, 2004;
Wu & Morris, 1998) 849 A S T8 ofvm=Aite] AA o3tz FA

)

ol jolo] &&= Ay A3} A A(nitric oxide), =@ o}¥l (creatine), agmatine, = F
E} Wl A (glutamate), polyamines, 2 24 ¥ (ornithine) 2 A EE& ¥ (citrulline) ¥} %
S U AETH FALEES ste 5 FES dAF AR AHEETHTong &
Barbul, 2004, Wu & Morris, 1998).
Aog ofz7|de HolE Tl AALYA vid 35-5g5 HFHHA ¥
(Wu & Morris, 1998) 11719} A#Foll 53] FH3A 3
AHAE L-ot27Ide A¥W $%(McDonald et al, 1997), AXJ <

HN

L

l

(Pollock et al., 1991), ADMA (asymmetric dimethylarginine)®] 72 4% 23

X
ofo

(Miyazaki et al., 1999), 343l 3 3(Boger et all, 1995), H|HA|E 2 5-H

ol
[>



B}l W= &= R (Giraldelo et al, 1994), =2d 33 & &% 74 (Chin-Dusting
et al, 1996), ¢l& ¥ 4] ZF7HGiugliano et al, 1997), AW pHe} pH ¢ &
Mz Wl (Zweier et al, 19995 7MAH = & FAHo=Z WI7]5S A
7171 91k 716l dF& m A

T L-ol27]de] 9 83 Ad&d, 2F7, AP T EE, prolactin T
7Fe s, A or 5ozt ofe] 7hA BE oln ik JA] ded o] &
2 A=t W3Sl tHBode-Boger et al, 1999; Maccario et al., 1997;
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(Apostol & Tayek, 2003) o]+ 3t 532 HAS AFstes dF5 FF729
Z7F Axo wel 2 A "t (Bratusch-Marrain et al.,, 1979).

oA L-ot=7d AF7F 7] AL 58 oAuA dAated = 43S v
AE Ao HEAUA REARAY] 345 FHsy] g A4t FE] 7
FHa o, oy vgzpAl oA 1 s ekl Zavt v

2. ot271d HIA% &+ F

b2y HATL Al wAAe BrAR EIh BHAUA B AT
93 AR, 1 76 wstel BESA WA G gor], AT wet
Akl Folsh veiha Qo] ol FHel7] A1@ ATt A%Hofo} e,
obzrld A % FPol £FA o

3 AgPATE FAZHoE Ay EH McConell 5(2006)8 #e dAS

R
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HeA=EA 2 23471 #7251 i (Eto et al, 1994). 85 ofye}, L-of=27|d
=
[€)

< 7FMcConell et al, 2006) ¥ Hdl &5 ¢ dF FEYol Ak F71 7
, w5 T Y sFo|H Qs
Y TR A9S XA g Ao® Hud i ¢tHBradley et al, 1999;
Hickner et al., 1997). ¥td, 4§ AFd A= +74 L-of27]d HH+= L-of27]
U oSl me) o 29k 49
H7F BESA o] & ThsAdol Wg A
5(2002)& L-ot27|d A3 & d5 d=d
Robinson 5(2003)¢] L-ot27]de] A7} dF =2F

MAAN e P9or Byld BFEsga AAF A3} Tsai 5(2009)0] &
Z, A4 gRYel % 9 Aoty JuA el dFS wAA Xt
HuE T3 vetda ok olgf st gutEl Ao o3|
of g &35 rEet=d o wel o ol 2

o o], A, Aol

il

i
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fd
N
fd
QL
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-
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S8, AT S oe) 9Re we 4 gdon

= e A7} ol Foj Aok k.
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= o3 d3s g

ol
i

o} ~ 1} E X} (aspartate)

ofE| Ak 207HA FHE EFEHH, Aol AV Tagle HES ofn w4t
Aol 7 HFHeopt st L ofn|mato® BFHT o|F 3749 njF L o}
n ek (debd, o AagtEAL o amelzl) ) 6709 H4 ofu A (w[apo] 9 H|

29w gho]al ofo] AFA W FAa)S KR ol E L oxaloacetate) ¥ I}o]



ol A G MBS ohv it F ol EAoRRY B4 ofv|wibel

w4} o] @ W (methionine), E # 2 (threonine), 28] i Z}o] Al (lysine)o] A

H O
(Nelson & Cox, 2008).

it
k)

fu

!

H)| L= ofm = AkQl of A3} E A(aspartate; CAH7TNO4)S L HE|ES 3l

%2
=

<Fig. 1>, 9HH 9l 2ol g §8 35 Q72 F 2g Yot}

HO
(@]
\}}H (@]
H>N
OH
Fig. 1. The

secondary structural

of L-aspartate

AW A o} ~utE}A (asparagine)d} oFAFEAS o yx] 71F A 7%
A FhAl SAol A H ol EALY]  AFAE YERATH(Newsholme &  Start,
1976).

B2, Y 5O MEZSoA Dol bg SEA

Ab 9B =2 (malate-aspartate shuttle)ll

Z,
>
w)
T
o
offt
oL
it
(o3
1=}
>
o,
[>
5=)
Iyl
[t

EgHol om TAoRREYH AYE S ZopAELO] ofAdEAN (W] k7))
FFEA-OLATREA FEAS AR T
Egh of AT EANS (P & FE &Gt Q43 E(urea cycle)ol EFHE o

o (Krebs & Henseleit, 1932), A E&

e}

(citrulline)-AMP F &S 74 st

o] o} A Y =4 2 AH(argininosuccinate)

o

GABTE 1 F opAY =AM A o}



27](arginine)S 84, ©] W f2ld FrlE 2 (fumarate)> AEZA =z =2

% ¥ tH(Nelson & Cox, 2008).

L-citrulline + L-aspartate + ATP — argininosuccinate + AMP + Ppi

argininosuccinate — L-arginine + fumarate

AMP = adenosine monophosphate, ATP = adenosine triphosphate,

Ppi = pyrophosphate

O g 24329 ANEEMN 327 45 dAFHE AP A o] 53 Z(krebs
bicycle)oll Al o} AT EALS SARolA|EANY ZFE

P, nEZEgoldA AEXAR guty o] oAy lik A H o] A
o FujEE 84 RN HA TR AE&EFE F Ut (Nelson & Cox,
2008).

gl oly g}, Purine cycledl A o} AWM EARS fumarate®t ammonia® 7 3HE

U, 4294 a2 &5o] g v Aol (Wagenmakers & van Hall, 1996;
Scislowski et al., 1982).
o] ¥ ZE ofATELS LS FI dF AFdAE dAY Sz =

2 & 7} (Ahlborg et al.,1968; Wesson et al.1988), 8% &

i
o
=
-
M
2
ol
=
—
Q&
o
o
=]
—t

et al., 1958), 2] A WAk AF3H(free fatty acid oxidation)E % 7FBucci, L. R,

19994 ATk F45ta govt obAAx 1 Eash g ge Agelth

4. o} 2TEF F

o ATEANS 1950 d ) 349 Henri Laborit -0 93] HXA R 7% o

As . o dvE Fdl orxdEN HIAF EA FEEH=



Hyperammonaemia®] @4-S Fs}A|7] i (Laborit et al, 1957; 1958) A+8<
Z7p 71l £95 YEgE Aog Hustgon, S5 A wAld ®HEA
ZA HAE o]FR2 AEHAQ ATV FIH L gl

=

TEotE TS ofATELS FASoF st olf = olAFHOE Holgi
(aspartate transaminase)®l] )3t £ 2Fo}Al € o] EAk(oxaloacetate)o] ]2 el

5t S F23817] 98 Aol th(Trudeau F., 2008).

oxaloacetate + glutamate <> aspartate + a-ketoglutarate

aspartate aminotransferase

T3 % 58 F 2% Y Y3 ARE 29 F 9od &% 8y
S FAA7E 23S veita B ada 9lth(Bangsbo, 1996). L-o} A~ E AL

£ 3] potassium magnesium aspartate salt)< A %Al 23S F7HAIA 28 2
d3zZA A% T8HS FHAI L, E5F 2HUZA ATl w2 o]Fod &
UEE FHetes 4TS ot o= WA At

b of AT EALY] Fgo] AFEY $55d sHIGA FFS vAA @

o
et al, 2007)¢} Trudeau (1993)¢ AF-elA FHE WdoE of~FEL 43
o ke A ARl Fog Bt AT E T ARMEE oA
A Qlo] el v A= Gl ekl Aoste He oldwol St

oofy el ofABEALY] Fols AGA e AAEY u FYeEs A3t

i, duuel A3 WA GBSt Qow FeA
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Table 1. Characteristic of subjects (M+SD)
Variable M+SD
Age(yr) 21.11+0.93
Height(cm) 160.79+2.97
Body Weight(kg) 57.29+4.04
Body Fat(%) 25.17+2.21
VO;max 35.45+1.75
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2. FRAETF

e

Table 2. Equipments of measurement

ATl AHEE SAH =9+ <Table 2> AAg vpo} 2o},

Variable Model Part of measurement
neoGMTEC
Physique Height, Weight
(Korea)
Inbody 4.0
Body composition %body fat,
(Korea)

Automatic blood

Tango suntec

Systolic/Diastolic

blood pressure, Heart

pressure (Suntec, USA)
Rate

Cardiorespiratory Quinton
VOomax

fitness (USA)

Monark

Bicycle ergometer
(Sweden)
Polar

Polar Heart rate

(Finland)
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3. 284 A

B oo AYPAAE <Fig. 2> AA T v} 2}

Literature Review

|

Design Planing

|

Contact Subject

9 college women

|

Pre Test

Cardiorespiratory fitness

|

Study Protocol

% y N

Protocol I ProtocolII Protocollll

Water L-arginine L-arginine+L-aspartate

|

Data Analysis

pasw 18.0

|

Writing Dissertation

Fig. 2. Design of study
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4. L-arginine¥} L-aspartate® E& %3 43

E AfgMs 5L JdgANA E A A2 L-arginine(GNC co., USA) A |
2 L-arginine¥} L-aspartate(Source natural Inc., USA)9] &3 A Xz FE3
T ool 7 =45 2F HAow wbE A5l Folzdd wE WHIE #Ee)
= eSS AJAAE AYsislon, FoAEdS 2 AA &M= T2

L-arginine @5 A=A A wjd o}z, HA, A9 AL & 30& AFD
100mgs I gze AFA=Z Fakste] 250mle] &3 A HAA s
L-arginine¥} L-aspartated &% A+ 22 A5 9 100mgS AFTA = 34t

3te] L-arginine @ = A X Wy sd3tA HASA Atk & Fo 23 A

® AP 1394 Kelduate $54da8004 AAstgon, FA5e
I

A "UAE AGA (heoGMTEC)S ol &3to] 3 Aol Al w3t Eo] 39

A4y AAE A @ 5, wubeel ) F AAAAY FAALE A=

,15,
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4) 29 £4

ol e g FAAWM HA T FEHEE Edlo] &5 F
Ag golatA AT & YES o, ddo AFH A7 SEAL 1208
I 18 Aol FAAMAAM AP F, HAHA LA F] 60% FrollA 5 &

5 ) 158 +A o & 139 < 10ml¥ A3 s

3
=

H

o ¥% ¥EE Enzymatic WH< ol &dte] Z%4H ADVIA
1650 (Bayer, Japan)® =43} 2™ venous bloodE SST tubedl =133}

Clotting3}7] ¢lal 30% A2 Wxg F 3000rpmell A 1035 <+ A4 &2 she,
A A serums &4 AP S7I7HA -20° C olste] ByAE F AH

Al ¢ (Glucose Hexokinase, Bayer, USA)< o] &3}

(2) A

Aol d%F FXtv Enzymatic S o] &3t A&3dH Cobas Integra
800(Roche, Swizerland)® =431 2™ venous bloodE NaF tubee] }& 3}
o EFE3 mixing & 34 3,000rpmel A 10min®<et HA EEste], A

(Plasma)s A 2gdd SA &1 5 AF 371704 -20° C o]sfol] X

)
o

% zA¥ Al°F(Lactate generation, Roche, Swizerland)& ©] &3} t}.

(3) ¢EYo}
drYole] dF FX+ Enzymatic WHE ol&stel AE3tH] Cobas
Integra 800(Roche, Swizerland)Z 74359 2™ venous bloodE EDTA tube©l

AEa At FE3] mixing T A 3,000rpmel A 10mins ot A g sk, A
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9 (Plasma)e @& dell SA &3 F A3 s717bA4 -20° C olstel] B

e & zA" A 9F(NH3L, Roche, Swiss)S ©] &3}

FrEAALe] 8% H % Uricase Colorimetry WS o] &3lo] x5 313H]
ADVIA 1650 (Bayer, Japan)® =432 venous bloodE SST tubed] i
gatA ). Clottingst7] 98] 30% A2 #X3 & 3000rpmoll A 10&E 5 ¢4
wElete], AR Aol serums A AF SH7|7HA -20° C o] stoll H#3H
% zA" A% (Uric acid Reagents, Bayer, USA)S o] &3}

oledle dF FE+ ECLIA WHS ol&3de AF34H E170(Roche,
Germany)® =743 21 venous bloodE SST tubeo] &34t} Clotting s}
7] 98l 307 A2 WA F 3000rpmoll Al 108 F <t dA s, e
of serume =7 A3 &7|7tA -20°C o]stol] H sk & ZAH Al (Insulin,

Roche, Germany)< ©]-&3} %t}

27729 dF 5= RIAW

it

S o] &3t As3stdH] COBRA 5010 series
Quantum(PACKARD, US.A)Z 439 2™ venous bloodE EDTA tube°l
Adstct. S5 mixing¥ A 3,000rpmel A 10min's¢F 42l ste, &<

o (Plasma)e @A L@l FA &0 F 29 s717hA -20°C olstol Bk

ZF zA4%" A% (Double antibody Glucagon, SIEMENS, USA)S o] &3} th.
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V. 47243
1. Glucose® W3}

A3} glucoses HAXWHIL F5A 7] WE {2 3H(p<.05)

ox
fol
L
ofo
Eofs
=
N
N
L ox
fuj
0
)
/N\
i~
=5
D
=
v
=
Mo
offl
>
)
1129
fru
2l
ol
i)
)
24
o,
il
m

+5 A 12089+ water A A A1(92.67+3.32mg/dL) Xt} arginine+aspartate &
sha %] A](87.22+4.66mg/dL)l  glucose F%=7F 545mg/dL(5.9%) <] 3}
(p<.05) ©kon 52 o= water A A A](78.22+16.02mg/dL)X.t} arginine
A= A1(89.89+757mg/dL)el  glucose FE7F  11.67mg/dL(14.9%) <] 3}
(p<.05) =skth A &% 1589 E= water X A](79.44+5.98mg/dL) H.th
arginine+ aspartate B3AH % A](73.11#6.43mg/dL)°l  glucose @ F X7}
6.33mg/dL(8.0%) 2l 8k Al(p<.05) Htgkow,
(85.56%9.66mg/dL)E.t} arginine A *| A](78.67+11.19mg/dL)®} argining+aspartate
ez A(80.89+8.68mg/dL)dll  glucose Fx=7F 27 6.89mg/dL(8.1%)%}
46Tmg/dL (55%)% ol etAl(p<.05) %ok, +&
(92.11+ 8.04mg/dL)XE.t} arginine * | A](86.75+6.68mg/dL)l glucose & =7}
5.36mg/dL(5.8%) 2 8t Al (p<.05) s $kth<Table 3>, <Fig. 4>.

E 30 = water A A

Mo

W~

Hi-ol = water A X Al

Table 3. Changes of glucose(n=9, mg/dL)

exercise time(min)

treatment

-120 0 15 30 45
water 92.67+£3.32 78.22%+16.02 79.44+598 85.56+9.66 92.11+8.04
arginine 90.67+6.78 89.89+7.57a 73.3319.89 78.67+11.19a86.75+6.68a

arginine+aspartate 87.22+4.66a 84.22+8.12 73.1146.43a 80.89+8.68a 90.00+8.56

a . indicates difference from treatment of water(p<.05)
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Table 4. Results of ANOVA on glucose

source SS df MS F Sig.
treatment 148.836 2 74.443 1.010 386
error(treatment) 1179.456 16 73.716
time 4069.34 1671 2434564 9.457 004"
error(time) 3442.496 13.372 257.442
treatment*time 1186.619 8 148.327 5.259 000"
error(treatment*time)  1805.081 64 28.204

* . indicates significant interaction or main effect(p<.05)

=#—water -@-arginine -l-argininesaspartate
105 5
100 =
a5 -
for s a0
=
2 o
2
E =0
=
5 =
FO - x
P 1 afarginine+aspartate)
L]

-120 o 15 30 45
exercise time(min.)

*. indicates significant interaction between treatment and time(p<.05)

a: indicates difference from treatment of water(p<.05)

Fig. 4. Changes of glucose
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2. Lactate®] W3}

HEE O] AR A AF Jactate= HXWHI A WE f9 8 (p<.05)
A3 Ag T97F e Y<Table 6>, 2 SS5A0EE AXWH 7F ZolE A

39 % 1589 water X A(3.56+0.58mmol/L)E.t} arginine X A
(2.91+0.62mg/dL) ¢} arginine+aspartate 3t #  A](2.30+£0.63mg/dL)°l lactate
X7 Z+2F 0.65mmoL/L(18.1%) % 1.26mmolL/L(35.3%)% 2] s} Al (p<.05) SE%k
ow 53] argininetaspartate &3 X Aol &= arginine * X A|HU% lactate
F%27F 061lmmol/L(21.9%) o8t A(p<.05) Sdth. E=dF & 30wolA =
water A A A(3.48+0.92mmoL/L)E.t} arginine A A](2.71£0.69mmoL/L) %}
1

arginine +aspartate =@z A1(2.14+0.86mmoL/L)°l lactate F=7F 4

0.77mmoL/L (22%)% 1.34mmoL/L(38.6%)% -9l stAl(p<.05) *3kow, =

I~
N

ol

arginine +aspartate 53 * % Alo| &= arginine ** AJH Y% lactate T E7F
0.58 mmoL/L(21.2%) +23tAl(p<.05) St4th. of2e] &% 45% A% water
212 A1(3.27£0.93mmoL/L) E.t} arginine # X A](2.58+0.79mmol/L)%} arginine
+aspartate =& 2 A](2.02+0.97mmoL/L)°| lactate =7} ZZ 0.69mmol./L
(21.2%)°F  1.25mmoL/L(38.3%)% <] stAl(p<.05) “*%kew, 53] argininet
aspartate B3] 2 Alo| = arginine * % A|XT% lactate F %7} 0.56mmol/L

(21.7%) &t A (p<.05) % th<Table 5>, <Fig. 5>.
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Table 5. Changes of lactate(n=9, mmoL/L)

exercise time(min)

treatment
-120 0 15 30 45
water 0.80+0.50 1.17£0.39 3.56+0.58 3.48+0.92 3.27+0.93
arginine 0.72+0.38 1.07£0.25 291+0.62a 2.71£0.69a 2.58+0.79a

arginine+aspartate  0.55£0.31  1.00£0.21 2.30+0.63ab 2.14+0.86ab 2.02+0.97ab

a . indicates difference from treatment of water(p<.05)

b : indicates difference from treatment of arginine(p<.05)

Table 6. Results of ANOVA on lactate

source SS df MS F Sig.
treatment 16.374 2 8.187 50.219 000"
error(treatment) 2.608 16 163
time 119.088 1.190 100.094 47.005 000"
error(time) 20.268 9.518 2.129
treatment*time 6.389 8 799 10.362 000"
error(treatment*time) 4.932 64 077

* . indicates significant interaction or main effect(p<.05)
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=p—ater S@-arginine -f-arginines=aspartate

S5.00 7

4.50 -

A0 A

3.50 -

300 =

2.50 A

lactate(mmol/L)

200

1.50 A

100

050 -

[aRuu]

-1.20 Lu] 15 340 45
exercise time{min.

* . indicates significant interaction between treatment and time(p<.05)
a . indicates difference from treatment of water(p<.05)

b : indicates difference from treatment of arginine(p<.05)

Fig. 5. Changes of lactate

3. Ammonia® 3}

REEol At E A A3 ammonias A AW I FEAR] wE Fofd
(p<.05) 528 EI7F YEPET<Table 8>, 72t &5 APEAZ A%y 1 2

ol HAsY] flste] RIEAAEZAEA I AAFHAPOR LSDE A&t 1
A7 &% A 1208 E water X A](40.11+10.14pg/dL)E.t} arginine A x| A]
(32.33t5.89ug/dL) ¢} arginine+aspartate &3 X A](26.78+7.05¢g/dL)°] ammonia
TE7F 727y 778ug/dL(19.4%)9F 13.331g/dL(33.2%)% ol 8HA (p<.05) %
™, 53] arginine+aspartate &3 A 2] Al arginine A *| ARt % ammonia
%7} 55608/dL(17.2%) A &A(p<.06) wokeh. 2F AN E water HA A
(47.78 £13.10pg/dL) Bt arginine A 2| A](42.78+11.27ug/dL)S} arginine+aspartate
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Bk 2] A (35.0049.51ug/dL)ol ammonia %7} ZFZF Sug/dlL(10.5%)9F 12.78u¢
/dL(26.7%)2 9 sHAl (p<.05) Sk e ™, 53] argininetaspartate &3 #| Al ol
= arginine # X A|H Y% ammonia ¥ %7} 7.78ug/dL(18.2%) <3 A (p<.05)
worth, 3| % 158 % water A A A (86.33+11.21pug/dL) .t} arginine *] X|
A (75.33+13.67ug/dL)®}  arginine+aspartate 3312 A](54.11+14.95¢g/dL)
ammonia &%=7F 27 11pug/dL(12.7%)9 32.224g/dL(37.3%)%  f 2] 8} A (p<.05)
vhorom 53] argininetaspartate =3 AH % Ao = arginine AH A AlHUTE
ammonia & %=7} 21.22pg/dL(28.2%) f 2l Al (p<.05) okth &% 30%EdA %
water A Al(96.56+17.97ug/dL)E. T}  arginine A A A|(78.67+17.18ug/dL) <}

1

i
N

arginine+aspartate &%  A](70.22+16.78ug/dL)ol ammonia =7} Z

17.891g/dL(18.5%) 9k 26.33pg/dL(27.3%)% kAl (p<.05) H%koH, =

ol

arginine+aspartate &53F* %] Alol+= arginine A * A|XUYXE ammonia %7}
8.44pg/dL(10.7%) el Al(p<.05) FSkTh o}&d & 45wl  arginine
+aspartate =3 X A (75.75£12.52ug/dL)ol ammonia & %=7F water A A Al
(105.78+26.64ug/dL)9}  arginine A A A](9250+14.92ug/dL) 2ot Z+ZF 30ug
/dL(28.4%) %} 16.75ug/dL(18.1%) 4 2] 8} Al (p<.05) % kth<Table 7> <Fig. 6>.

Table 7. Changes of ammonia(n=9, pg/dL)

exercise time(min)

treatment

-120 0 15 30 45
water 40.11+10.14 47.78+13.10 86.33£11.21 96.56+17.97 105.78+26.64
arginine 32.33£5.89a 42.78+11.27a 75.33£13.67a 78.67+t17.18a 92.50+14.92

arginine+aspartate?26.78+7.05ab35.00+9.51ab54.11+14.95ab 70.22+16.78ab 75.75+12.52ab

a © indicates difference from treatment of water(p<.05)

b : indicates difference from treatment of arginine(p<.05)
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Table 8. Results of ANOVA on ammonia

source SS df MS F Sig.
treatment 11846.262 2 5923131 60.659  .000°
error(treatment) 1562.330 16 97.646
time 69518.483 1.734 40081.983 65.333  .000°
error(time) 8512.467 13.875 613.500
treatment*time 1866.289 3 233.286 3.208  .004"
error(treatment*time)  4653.411 64 72.710

* . indicates significant interaction or main effect(p<.05)

=#=water -@-arginine -‘-argininesaspartate

140 A

120 -

100 A

ammonia(pn/dl)

-120 L] 15 30 45
exercise time(nin.)

* . indicates significant interaction between treatment and time(p<.05)
a © indicates difference from treatment of water(p<.05)

b : indicates difference from treatment of arginine(p<.05)

Fig. 6. Changes of ammonia
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4. Free fatty acid9] ¥}

ol AR A3t FFAE AAWWs 5/ hE F8 3548
3 A egtn AR 2 $EAZ el 0@ fol#(p<0p) F
237} hebgth<Table 10>, 2 £EAMEE A%y 1 )& 7437 9
sjo] MEANRAEAIN AFAPe LSDE A4 1 AT £F A

water %] A](212.00+87.12uEq/L)X .t} arginine * * A](140.67+52.46uEq/L)ell
FFA7} 71.33uEq/L(33.6%) 2l Al (p<.05) %21 arginine+aspartate 5 3]
2] Al(188.00 +60.62uEq/L)oll &= arginine * %] Al .t} FFA7} 47.33uEq/L(33.6%)
ol st Al (p<.05) =AUt a8lal %5 308l % water A X A](405.44+177.49u
Eq/L)Et} arginine % A](263.22+103.05uEq/L) FFA7} 142.22uEq/L(35.1%)
FY3HA(p<.05) ¥k e ™ arginine+aspartate &322 A](349.89+140.90uEq/L)
ol = arginine A% ARt} FFA7} 86.67uEq/L(32.9%) o3t Al(p<.05) =9kth
<Table 9>, <Fig. 7>.

Table 9. Changes of free fatty acid(n=9, uEq/L)

exercise time(min)

treatment
-120 0 15 30 45
water 470.561254.47 142.00£45.72 212.00+87.12 405.44+177.49 521.33+170.54
arginine 462.11+138.54 146.22+90.03 140.67+52.46a 263.22+103.05a 431.63+116.86

arginine+aspartate 564.44+158.11 159.67+61.89 188.00+60.62b 349.89+140.90b 530.00+200.71

a © indicates difference from treatment of water(p<.05)

b : indicates difference from treatment of arginine(p<.05)
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Table 10. Results of ANOVA on free fatty acid

source SS df MS F Sig.
treatment 130447.106 2 65223.553 3998  .039
error(treatment) 261041.963 16 16315.123
time 2989480.319  1.917 1559256566  34.861  .000"
error(time) 686025.552  15.338  44727.249
treatment*time 98750.349 2470  39975.226 1.626 219

error(treatment*time)  485759.843 19.762  24580.115

* . indicates significant main effect(p<.05)

=#=water -@-arginine -‘-argininesaspartate
00
TO0 L
b{arginine+aspartate)
= 600
T
h=)
= 500
=
L=
o
== 400
s
=
B
g2
200
100
L]

=120 ] 15 30 45
exercise time(min.)

a © indicates difference from treatment of water(p<.05)

b : indicates difference from treatment of arginine(p<.05)

Fig. 7. Changes of free fatty acid
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5. Glucagon® w3}

FuEbbA b A R 2w A Az diE 19 (p<.05)
T B YESt<Table 12>, 72 SEAIEE AX WY 1F 2ol & 3 A 617
et HEAYEANEA N AT AH o2 LSDE ALt 1 A% 5 120
# Ao = argininetaspartate &3 A # A](76.51+9.06pg/mL)°l glucagon & %7}
water | % A](65.54+15.22pg/mL)¢} arginine # X A](68.63+7.06pg/mL)®.t} Zt
7k 10.97pg/mL(16.7%) <} 7.88pg/mL(11.5%)% 2] 8t A (p<.05) = %th. =54
ol = water A A](76.24£9.57pg/mL) .t} arginine A A A](82.20+10.38

5

2

pg/mL)¢} argininetaspartate &3 * A](88.69+12.99pg/mL)ol glucagon &%
7V 747y 5.96pg/mL(7.8%) %t 12.44pg/mL(16.3%)% 2]k A (p<.05) =%oH, &
3] arginine+aspartate &3%F* % Alo]+= arginine * X A|EtX glucagon &%
7} 6.49pg/mL(7.9%) <3t A(p<.05) =kt +H %5 15w = water A X
Al (85.56£10.49pg/mL) .t} arginine A A A1(93.64+12.23pg/mL)¢}  arginine
+aspartate  E-&A 2 A](100.12+7.31pg/mL)°l glucagon T%=7F 27 8.09
pg/mL(9.5%)¢  14.57pg/mL(17%)% o at Al (p<.05) =% & 300l
water % A](92.80£10.56pg/mL)E.t} arginine * X A](99.51+7.94pg/mL) 2}

rr

A

arginine+aspartate 33 % A](103.69+7.78pg/mL)°] glucagon =7} Z+

6.71pg/mL(7.2%)%  10.89pg/mL(11.79%6)% A (p<.05) =%ow, =

ol

]
arginine+aspartate 3% %] Alo]+= arginine A * AH Y% glucagon &%=7}
4.18pg/mL(4.2%) 2t (p<.05) =St} of &8 & 45w o= water A Al
(94.67+9.19pg/mL)¥ .t} arginine A% A](101.53+8.58pg/mL)¢}  arginine
+aspartate H A X A[(112.48410.46pg/mL)°ll glucagon F=7F 27t 6.86
pg/mL(7.2%) ¢t 17.81pg/mL(18.8%)% ¢ atAl(p<.05) =% o™, 53] arginine

+aspartate &3 A A A=  arginine AH* AlHtXE  glucagon FXE7F
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10.95pg/mL(10.8%) 2l 3H Al (p<.05) 3= *tF<Table 11>, <Fig. 8>.

Table 11. Changes of glucagon(n=9, pg/mL)

treatment time(min)
-120 0 15 30 45
water 065.54+15.22 76.24£957 8556£10.49 92.80+10.56  94.67+9.19
arginine 68.63+x7.06 82.20+10.38a 93.64+12.23a 9951+794a 101.53+8.58a

arginine+aspartate 76.51+9.06ab 88.69+12.99ab 100.12+7.31a103.69+7.78ab 112.48+10.46ab

a © indicates difference from treatment of water(p<.05)

b : indicates difference from treatment of arginine(p<.05)

Table 12. Results of ANOVA on glucagon

source SS df MS F Sig.
treatment 4009.330  1.166 3439.375 32.547 .000"
error(treatment) 985495  9.326 105.675
time 18855.887 4 4713.972 78515  .000°
error(time) 1921.244 32 60.039
treatment*time 217.739 3 27.217 824  b&4
error(treatment*time) 2113.047 64 33.016

* . indicates significant main effect(p<.05)
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a : indicates difference from treatment of water(p<.05)
b : indicates difference from treatment of arginine(p<.05)

Fig. 8. Changes of glucagon
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UEbLEA] gtk <Table 13>, <Fig. 9>.

,32,



Table 13. Changes of insulin(n=9, uIU/mL)

treatment time(min)
-120 0 exe.15 exe.30 exe.45
water 726293  23.96+14.94  9.88+3.46 7.63+2.87 7.03+£3.11
arginine 7.23+1.82 27.66+10.33  8.19+2.67 6.14+2.95 4.95+2.03
argininet+aspartate 6.67+220 23.14+11.41 8.77+292 7.19+3.95 7.61+5.34
exe. : exercise,
Table 14. Results of ANOVA on insulin
source SS df MS F Sig.
treatment 5.270 2 2.635 036 964
error(treatment) 1162.331 16 72.646
time 6737.234 1.219  5525.340 38.535  .000"
error(time) 1398.691 9755  143.387
treatment*time 159.901 1.308  122.269 863 404
error(treatment*time)  1481.974 10462 141.650

* . indicates significant main effect(p<.05)
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~#-water H@arginine -%-arginine+aspartate
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Fig. 9. Changes of insulin

7. RPEY W3}

Sy

Aol A& 24 A3 RPEE AAEM I At wE Folgt d3z
§ EA7F veuA gk AAWH B EAIE el didk # 9 gH(p<.05)
T B YESt<Table 16>, 7 SEAIPEE AX WY 1F 2ol & 3 A 617
flate] MEJALANEM I A FHA SR LSDE A&kt 2 A &
o= water ** A](10.78+1.72) Bt} arginine **] A](9.33+1.58)¢} arginine+aspartate
A2 A(B89+1.62)1 RPEZF  ZH7 1.44(13.4%)¢F  1.89(17.5%)% {2 &}
(p<.05) SATE 5 109+ water A | A[(11.56+1.88) .t} arginine A %] A
(9.89+1.62)¢} arginine+aspartate 533 % A](9.00£1.50)9] RPE7} Z}7+
1.67(14.4%)}F 2.56(22.1%)% <] 8tAl (p<.05) ¢k ow 53| argininetaspartate

i
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EFAHAA Al arginine A X A|RthE RPEZF 0.89(9%) 2] 8H Al (p<.05) Sk
o &5 158 % water A A A(12.11+2.09)E.t} arginine ] * A](10.44+2.01)
9} arginine+aspartate  E-3*1 X A](9.78£1.92)9] RPEZ}  1.67(13.8%)%}t
2.33(19.3%)% o st Al (p<.05) ¢kil, 53] argininetaspartate =33 % Ao
+ arginine A * A X% RPE7} 0.67(64%) F 28 A (p<.05) SE%Th +520%
o =  water AHX  Al(12.78+1.79)E.t}  arginine A A](10.89+2.32)%}
arginine+aspartate = &A x| A](10.22+1.92)°] RPE7} 27z} 1.89(14.8%)<}F
2.56(20%)% 2 8t Al(p<.05) S3kew, 53] argininetaspartate & A A<l
+ arginine A A AlH Y% RPEZ} 0.67(6.1%) 23 A (p<.05) *okth =5 25
o= water HA  Al(12.56+1.67)X T} arginine A A A|(11.44+2.35)9}
arginine+aspartate =&  A](10.22+1.99)¢] RPE7} Z+Z}  1.11(8.8%)<
2.33(18.6% )% 23t A (p<.05) ke E3] argininetaspartate &3FA 2| Al
ol = arginine A X A|XtE RPEZ} 1.22(10.7%) 93t A (p<.05) kot 3kA
+& 30l & argininetaspartate &3 % A](10.89+2.32) RPE7} water # A
Al(13.0042.00)2F  arginine A X A](12.00+265) Rt 27 2.11(16.2%) <}
1.1109.3%)% fol 8 Al (p<.05) wgko &% 35% o)A % arginine+aspartate =
St %] A](11.63+2.83) RPE7} water *1 %] AJ(13.78+2.28)2} arginine * %] A
(13.13+2.98) 2.t} Z+7F 2.15(15.6%)¢F 1.5(11.4%)4 <&t Al (p<.05) 4ot &
40+ = arginine A #| A](13.25+3.03)9} arginine+aspartate * #| A](12.38+2.45)
RPE7} water # %] A](14.33+2.83) 2.t} Z7t7} 1.08(7.6%)¢F 1.96(13.7%)% <] F
Al(p<05) Stk vpAte 2 &F 50%cl= argininetaspartate =92 A
(14.75+3.31) RPE7} water *1 x| A](16.63+3.08)¢} arginine # x| A](16.00+3.28) 5.
U Zbzb 1.88(11.3%)9F 1.25(7.8%)% {9t Al (p<.05) S $kth<Table 15>,<Fig.
10>,
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Table 15. Changes of RPE(n=9)

exercise time(min.) tr.ea}tment -
water arginine arginine+aspartate
5 10.78+1.72 9.33+1.58a 8.89+1.62a
10 11.56+1.88 9.89+1.62a 9.00+1.50ab
15 12.11£2.09 10.44+2.01a 9.78+1.92ab
20 12.78+1.79 10.89+2.32a 10.22+1.92ab
25 12.56+1.67 11.44+2.35a 10.22+1.99ab
30 13.00+2.00 12.00+2.65 10.89+2.32ab
35 13.78+2.28 13.13+2.98 11.63+2.83ab
40 14.33+2.83 13.25+3.03a 12.38+2.45a
45 14.56+2.70 14.00+2.65 13.38+3.28
50 16.63+3.08 16.00+3.28 14.75+3.31ab
a . indicates difference from treatment of water(p<.05)
b : indicates difference from treatment of arginine(p<.05)
Table 16. Results of ANOVA on RPE
source SS df MS F Sig.
treatment 198.298  1.258  157.620 24.480  .000°
error(treatment) 64.802  10.065 6.439
time 858.853 9 95.428 48984 .000°
error(time) 140.266 72 1.948
treatment*time 13.716 18 162 1.170 294
error(treatment*time) 93.788 144 651

* . indicates significant main effect(p<.05)
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a © indicates difference from treatment of water(p<.05)

b : indicates difference from treatment of arginine(p<.05)

Fig. 10. Changes of RPE
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AA el e FAH(p<05) F
Z37h Web < Table 18> 2 A AWl whe o2 A48 #A 37 99

LSDE A &3 Ay water AHA A(52.94+4.31min.) Bt} arginine A A

ShiA

(56.93£6.18 min.)¢} argininetaspartate &3 * 2] A](62.07+7.50min.) <& A & Al
kol Z+ZF 3.99min.(7.5%)¢ 9.13min.(17.2%)% &2 3HA (p<.05) Z7}ssd o,

E3] arginine+aspartate 232 x| Ao arginine # X AR U E E A LA 7F

o] 5.14min.(9%) 2 3HAl(p<.05) F7}3Fth<Table 17>, <Fig. 11>.
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Table 17. Changes of duration time of exercise(n=9)

treatment duration time of exercise(min.)
water 52.94+4.31
arginine 56.93+6.18a
arginine+aspartate 62.07x7.50ab

a © indicates difference from treatment of water(p<.05)

b : indicates difference from treatment of arginine(p<.05)

Table 18. Results of ANOVA on duration time of exercise

8

source SS MS F Sig.

treatment 1357590.977 2 678795.488 31732 .000°

error(treatment) 342267.148 16 21391.697

* . indicates significant main effect of treatment(p<.05)
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1,500
1,000 -

SO0 -
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water arginine argininesaspartate

* © indicates difference from each treatment(p<.05)

Fig. 11. Changes of duration time of exercise

,38,



A 2744 L-arginine®} L-aspartate?] ©@&5 % 53 Fo g3& A5 A
7} AP JA 9 potassium magnesium aspartate®] Fo 2 & (Wesson, 1988;
Ahlborg et al., 1968) % asparagine®} aspartate®l carnitines Folgt A3

(Lancha et al., 1995), =28] 3L arginine®l| lysine % (Gater et al., 1992) v}zl o}

= AbS B8 Fold Ayl HaE Q] wiiol| L-arginine?®} L-aspartate?
a9 E BPes| ##Zst7] o sl

W3t L-arginine¥} L-aspartate®] &3 Fo &35 ##3s# £33 Colombani
5(1999)9] Aol A= 1497t L-arginine?} L-aspartate 15g< A3 & & nig}
= A3 3lkm, 422KmE 29 Al 2 vt E T8 24F Fof ofpjwita &
B o B 2y 4 F4 Aol vF 11 AY AAR HAY
of & T FAEHLY 35 YAHAS T3 e #9d & UG Ao
= 3 Abel 5(2005)9] A7olA = HE 100Wattsell A &%
ato] wf 3&witk 30Watts® S7HAIA 2 AA ASH e istE A8

A RojEde FuE BAEA LAY oldF ATASE AP T A

oz
I3
it
o

\'(

A 719t} oo E Ao A= L-arginine?} L-aspartateE 257 @& 2 =2t
Fojstol HhatadF Fe 60%F R 4587 S8 S AAEa, O o]F R
Hd A A 5

F312 FE+v 5 A XX L-arginine

L-arginine®} L-aspartate?]



B AfgA &5 T A2y dryol == & A X Ht} L-arginine A #] 9}
L-arginine¥} L-aspartate?] &3 A 27} F93HA ZFAHJL 2F712 T+
7t Atk weEbA L-arginine] A8 A5 dl@dHgol dAE FejolA @
A e TUtE BT 2RIV 2ATOR ogd HHV SUHHOEHN
2 A EF 2732 vRVF gAY oE Adn

Y3t L-arginine®} L-aspartate®] &3 A *]9] 4% L-arginine A x| Ht} &
T FFIAS TR & AL L-aspartate Folol 98] &5 Al A WS oy A
71d® o] &3t HlEo] w9V Wie EFAL RV =2 AL

=
ol#]gt &A1& L-arginine % H.t} L-arginine¥® L-aspartate®] ¥ 227}

al., 1998; Hargreaves et al., 1998). L-arginine A# & <% A & ¥Y&EZ %
e Ak hEUel A4S AATOEN TEeEs AT F

%3l 9lth(Favero et al., 1997; Bangsho et al., 1996). AF3td 429} #A#HAH &3
R o) oAl At Far AWE oAy, L-citrulline 34 A9
FaE2 43 A At (Liu et al., 2009). Schaefer 5 (2002)2 L-arginine A3 =
k3 L-citrullinee] B J4#e] de= Ae ##F&0L, &5 5 F7H4

ZAbo]l Aty = AL L-arginine-No 74 2o 93 & wjfolgt 34}
<

S Mills 5(1999)8 %5 A Astda FHas gAA7 dilses St
AN71E AL #Fste] NO7F gabsxel zdd #odvu sy, welA
L-arginine®] A9 FAtel 744 = #8502 S7Hd sibs gadle e

2 AA)F 3 9 tH(Schaefer et al, 2002; Gremion et al., 1989; Schmid et al.,
1980).
2 AFANAE &5 5 8F s Ert & A A Hste] L-arginine # #] 2

L-arginine?} L-aspartate®] 3 HAX¢ A fFostA #ZaHNa, 53



L-arginine¥} L-aspartate®] 3% * X+= L-arginine @5 XX Et} {2354
A=k, olgd  A}E Doutreleau  5(2005)0] G714 ofw :=4kel
L-arginine> @59 AAAS 422 dFA17]=d a3 4olgte ATF2%4E
b Ao R AzEn

o
2,
ol
2%y
o

7]

21 Abel 5(2005)°] L-arginine o * ZAgAE #@sHA X3 A

o

a >
TEAET B gAAFC AAsEE A48 7] wWiEel™, Gremion
(1989)2 Hdistesd oA ZAte] HAY= ZAI}E #FSAY. 29
Burtscher 5(2005)% 359 3} 3g¢ L-arginine¥} L-aspartateE &3

A2 g & HUSE e dEE ANANEANHEES 2A & w placebo A

m;
o

L
welA FF AFo A L-arginine®} L-aspartated] @5 2 =23 Fo] &
o Aol WslE e dg Aol AvjET. ¥

off

F dRUol 2HL 3= FAZY RO FQ Qdow HIHI

E

(Banister & Cameron, 1990; Mutch & Banister, 1983). Schaefer & (2002)<
5 90% o] L-arginineS 4F 3t 28ulth 25Watts® H&2 F7HA 7] &=
dss AA P gdEYol FX7) placebo Bt Huls AlH I 3]57]

Mo

v

" At Denis 5(1991)2 L-arginine?} L-aspartate 20g= 10¥ 7+

A
Bg 8 F ANALAAT 80% SELER AWALES AAT W $F 15

Ao &% T YR Yol vx+E L-arginine A X7} 3% A$ 74T
At o]2gk A3}= L-arginine 43 & ureagenesis’} 5 7% o] &
FEE AN E A7 (Liu et al, 2009; Barbul, 1986)% A
Hold 4 Aot 18] urea cycleol 4] L-aspartate®™ 7rol|l A R Yol AAE
218 7h5Ad o] dth(Trudeau, 2008).
w2k A L-arginine?} L-aspartate® 53 A X+ o8 s AYA a3z 4w
Yol =7t 7F @A yehd Aoz AztEY. 18y L-aspartate’} &% 5
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dEYol Fx Astel FFel flve= A= AAEHL ol (Trudeau &
Murphy, 1993; Maughan & Sadler, 1983) A&l A7-9] HaAo] #|7] €},

EH DFE BN Frets] AAL LEEASH Gy Y
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et al,, 2000), AstE A& AAA T AR EAAA SYAE HES F7HAH
3 B ¥ Qv (Andersson et al., 1999).

webA L-arginineo] A A€ A-¢ & AR FeALA 27 sopbxl A
oz Aztdt), o213 A= McConell 5(2006)¢] L-arginines %2 FAF 8
= W *F FRbRdd fFAMAEETE gaduts dZARe AT
L-arginine¥} L-aspartate®] &3 %9 4% L-arginine X Xt} 2 % 2t
X271 =4 Yebd RS L-aspartate 43 £ oxaloacetate =71 S715E o] A
WA o] 89 F7HE FEdV] WiEo® AAHET 5 Al A2 FFIA
o] & o] <=7t ke F ¢ #3ll (glycogenolysis) <F T A A
(gluconeogenesis)S &3l & AHdd Qs I FI~E dIdste vl§ T8
g detS ©@ e th(Drouin et al, 1998). S F 7t ZrolA DA A A <
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(Trabelsi & Lavoie, 1996).

B Ao FFIE FEE E A A ET} L-arginine # X ¢ L-arginined}
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L-aspartate®] 53 A A7} &5 16w5FEH 45874 FostA =4 YES
o213t A= Wideman %(2000)¢] L-arginined A= WF<do] & F7}
s 7Y+ A9 Colombani 5(1999)¢] L-arginine¥ L-aspartate &gt

rd
off
H1

] % I
A& McConell 5(2006)¢] THoz wdd IFAIAE oz L5 F
L-arginines A9 F93& u Jd&d vxo Wats #@sA s d+
9}  Colombani 5(1999)°] L-arginine®} L-aspartates =33 % 35S uj =)
Fwoll Wstv gldve A Adet A
olelgt A= vk AstA vt ded EHol Z2F  S-nitrosothiol %
thioli& FAate] A B Aol A&d wHTHS A8t Atstd a7t
Jded EH e FAAo] glote dFH(HA T 5, 2010, Panagiotidis et al., 1994,
Jones et al., 1992; Panagiotidis et al., 1992)% Wt 3l Aoz Az}
gy Astd AT JleEd #HE F38u s A (Bode-Boger et al, 1999;

Kulesza et al, 1997)% AAIE i o] 3 L-arginine T ¢} ¢1&d W3

WA QAFHolel @ FAZ AAA Richard $197E £EALES &%
BEE AAeE ole Wald 2 @ el AW #Aye] vk AA)

At % AdEe % T F AAWY L-arginine * 29} L-arginine¥}
L-aspartate®] 5§ AA9 AF FofatA #@aHAH.
o243 A= B AFoA L-arginined X3 F$¢ &5 5 dEYol 5=
7b A2 aL, L-aspartate 79171 ZAE &5 A @5 EYEY
AA BAAH H2E a7, TxIEdMe dmyol AALES T
(Lancha et al., 1995; Denis et al., 1991)A 7] 7] W&o 52zt x=7 v
o2 AZtEr}, L-arginine¥} L-aspartate®] E 357t S5 AE F4A 710
1 d

= A (Lancha et al, 1995; Schmid, 1980; Wesson, 1988)¢} < &o] §ltt=
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T(Abel et al., 2005; colombani et al., 1999; Fogelholm et al., 1993)7} <A} 3}
Atk olH gk Apol= vt ofm| Ak EohFolol Foj Bl Fo{73F e
vzl FEAE, Aolg Agutwlel 7]t Trudeau(2008)E #7452
of th& L-aspartate 70 &3+ TEATERG AAARFANA o Fo] #FH
Rom, &7k FolBt FAF Fol7l a3 vkl skqit

oA SEAEALHS B X o HEle] L-arginine X7} 9 & A

S7FE L, 53] L-arginine® L-aspartate® 53 A X A 1 F7F Fo
ol gt Ay = L-arginine®] o]&] T 3Ao] JA S L-aspartate’}
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g A vk AFstE 93l oxaloacetated] F L83 AR E o] fHo] AFHSES

o S 714 5 Advk= Aol AT
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oAl W-&S F9eH L-arginine+L-aspartate 3% # X+ L-arginine &
L A HY &5 F lactate X9 ammonia % % RPEES Z4A71H
glucagon =9 EEAEAZE S7tel G397 ot A4S F Ut
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Abstract

The effect of L-arginine and L-aspartate
administration in the energy substrates
utillization and physical performance

Joung Seung Sam

Depart of Physical Education
(Exercise Physiology)
Graduated School of

SungShin Women's Univ.

This thesis aims to study the effect of L-arginine & L-aspartate
administration in the use of energy substrates and the physical performance.
The single intake of L-arginine and simultaneous administration of
L-arginine + L-aspartate have an effect on decreasing RPE and the
concentration of glucose, lactate and ammonia.

They also have an effect on increasing the concentration of glucagon and
extending the duration of exercise. These effects are remarkably shown while

simultaneous administration of L-arginine + L-aspartate.



While the concentration of free fatty acid is decreased during the single
intake of L-arginine, there is no change during simultaneous administration
of L-arginine + L-aspartate. I also examined the aspect that the L-arginine
and L-arginine + L-aspartate never influence the concentration of insulin.

In conclusion, we can see that the combined treatment of L-arginine -+
L-aspartate can decrease the concentration of lactate and ammonia and RPE
more than the single administration of L-arginine while exercising. The
former also has beneficial effects on increasing the concentration of glucagon
and extending the time of exercise duration.



	Ⅰ. 서 론
	1. 연구의 필요성
	2. 연구의 목적
	3. 연구가설
	4. 연구의 제한점

	Ⅱ. 이론적 배경
	1. 아르기닌
	2. 아르기닌 섭취와 운동 
	3. 아스파트산
	4. 아스파트산과 운동 

	Ⅲ. 연구방법
	1. 연구대상
	2. 측정도구
	3. 실험설계               
	4. L-arginine과 L-aspartate의 복용량과 섭취방법 
	5. 검사항목 및 분석방법
	1) 체격 측정
	2) 신체조성 측정
	3) 최대산소섭취량 검사
	4) 혈액 분석

	6. 본 실험 과정
	7. 실험통제
	8. 자료처리

	Ⅳ. 연구결과
	1. Glucose의 변화
	2. Lactate의 변화
	3. Ammonia의 변화
	4. Free fatty acid의 변화
	5. Glucagon의 변화
	6. Insulin의 변화
	7. RPE의 변화
	8. 운동지속시간의 변화

	Ⅴ. 논의
	Ⅵ. 결론


