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Effect of Aspartate and Asparagine on Metabolism and Central Nervous
System Effect of Alcohol in Healthy Male Volunteers

Dong-Seok Yim, Kyung-Hun Lee, In-Jin Jang, Sang Goo Shin
Yoon-Sung Lee® and Sang-Chul Park**

Department of Pharmacology, Forensic Medicine™ and Biochemistry**,
College of Medicine, Seoul National University

Background; To explore the efficacy of aspartate as NAD regenerating agent for ethancl
and acetaldehyde oxidation, we performed crossover challenge in two groups of volunteers by
coadministration of various doses of aspartate, asparagine and ethanol.

Methods; 18 healthy male volunteers were randomly divided into two groups. 6 volunteers
of the first group were administered 5gm monosodium aspartate(MSA), 5gm asparagine or
placebo with 100 ml of 40° whiskey by the 3 way-crossover design, while 12 volunteers of the
other group were administered placebo, 1, 2 or 5 bottles of Aspar® containing 1 gm of MSA
per bottle with 100 ml of 40° whiskey by the 4 way-crossover design.

Ethanol(and acetaldehyde) concentrations in venous blood drawn at 0, 0.25, 0.5, 1, 2, 4, 8th
hour after ethanol ingestion were analysed by gas chromatogaphy. Subjective symptoms, liver
function tests and psychomotor function tests were also performed during the study periods.

Result; Plasma concentration and AUC of acetaldehyde in asparagine and MSA trials on eth-
anol ingestion were significantly lower than those of placebo trial in the 1st group. Plasma etha-
nol concentration of 5 bottle Aspar® trial was significantly lower than that of placebo trial in
the 2nd group. Improvement of subjective symptoms or psychomotor performance by the treat-
ment was not statistically significant.

Conclusion; Aspartate and asparagine may be prospective candidates for acceleration of etha-
nol metabolism and prevention of ethanol toxicity.
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19}4‘_ HE 3 A

?—-_]" L9 F& AF EE

90% o] A2

gt AIE giAtEE
o] FFel wlEste 3 AAgold sle 2t
Sl 8 Aaste AoR ¥g8A Qo

Aol dige] Fadabs ZA AR Us
4 9lom ADH(alcohol dehydrogenase)$} MFO
(mixed function oxidase) A, L8] i peroxisome
o s wAED TG 2Hgel 47 ThE &
20 o3 Astdn st x 2 AR oM EYLT
Sl=g A Fdsly ole HZH o2 acetaldehyde
dehydrogenased| 93 ®& €t A= F F
9 HF & AA3= ADHO A$ 7173 # olyg
A%, H FAAE 43E &Ao] FEiEn glo
H detd oz dAd A x4 ADH &4
o] AAHRT F&o 2 3l FFA| A9 H
e 43 =7 9 2 9l Eg. 28}
&= ADHe &484 AfEts NAD' 9
A FFo] ¢2LY YAEEE 2Ase
A2 U4 8507 AzHn Yok(Kataung
B;1990). ®§ 3 gd o3t AESHE 43I &
2 ARG AR oM ESUEE B sk &
F&o] 233 m §@E= NAD*/NADH b ¢

Zaos BEEH Qdgol €A UrHGrunnet
N;1973).

A ol27|7tA] L& oFEFE-g B}
A N ELH =& AAZAHY ADH(alcohol
ALDH(aldehyde dehydrogen-
ase)94 %/‘é—% zdste ¢33 & 54 oz
24 ske Eol A ot o5 ade=
g—‘:%‘Sh_ =38 AdHo|UtH(Alkana RL;
1982, Alcana RL; 1977, Crownover BP; 1986,
Mezey E; 1976, Nuotto E; 1982, Hoffman
PL; 1987, Menon MK; 1985, Judd LL; 1984).

FZ v =2 agpartate’} transamination¥h-g
ol ¢3led A oxaloacetateE AAsl=w] 3¢t
3ty MDH(malate dehydrogenase)ol] ©}%+ oxal-
oacetate®] malate® 9] g9l o 2 NADH”} NAD*
2 A= o] AxY NAD*/NADH H|E 3547
3 AP o= aspartater} A|FBUA LIS
3 oMEYHFEY HaE FUAYL F UAeE
A A1etgck(Park SC; 1993)(Fig. 1). & ADH
¥ ALDH, malate dehydrogenase(MDH)<},
glutamate oxaloacetate transaminase(GOT) 2]
AAZ g o dFLF olMELH =9
et FRE o mepy Alxee 2 F
#3587 B3}E oxaloacetatethdl I ATEZQ]
aspartate® FoJdle] AEAF WA oxaloace-
tateZ HAFste] NADAFA o]§E ¢ I=F

dehydrogenase),
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Fig. 1. Metabolic pathway of ethanol and proposed mechanism of its acceleration by aspartate.
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4wt 4387 aspartated 7 F
gnAE Helozx EQlE
SC;1994).
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Ble) o5& FA9r AAFste 6FAA aspar
tate, asparagine EH% (&)L FA5dg U=
Aate] M= zZdRE AEIR F g 120~
aspartate® FHF olABE Folate oA am
o BY FOUET 699 ¥R
o 260428, HWEHZE 67.3+7.5
ﬁ]r@—% $ HE% 2tﬂ,1 Hexte] B
74149424 ®

Wl Adae o shed 8AIz ol
4o 74 e EFe AHY FAY 724
2 monosodium aspartate 5gm3i} asparagine
5gm EL $E(NaCl) Fo| 17H4E 47e]
washout period ZA#% WA Moz EHLAH
oW the 129 8A7 olde] FAAWAA L
HEHHY EAY) T2 2 aspartate 1 grame
4T opxu® 14, 2, 58 2% 9 (DW.

200ml) & 171A& 497te] washout 7)7FHS F
A F&38he 4way AAAEE AAEET 4=
29 HFe 40%(w/v) 927 100 mlE ZFH7F
100 ml2 E4dle] 200 mlE 57 Ax u}A]
=5 3tk Arkd &Y AW ¢=2E FH
oA dig d3FE wiAEy] Al Al Iz = 4
AE #3tal v 2A17teit 200 mle] E& mRAE
%‘}31 o]9l¢ £B HAE FIATh ¢REAFH
A2 HFHFE 025 05, 1, 1.5, 2, 3, 4, A7t
AgB Hud A3 AU FHEE £33 5ml
o] EHE A3t FA 5ml £33 EDTA
Vacutainer tubee] &4 7|99 HEL HA3F
3t YARA(AC)3 Y LIy L3
= =& S48

Psychomotor function®] #H7}E Ya&llA digit-
symbol testZ 30% B¢ APEE 3 AF 7
Al F838] AFsA st FHaHI} YER
Al FEF G ¢IE Fo 10827% F4F 1
2, 3, AAZ| Zhzh A ALSE T

E3 43S AHATS HAHFE &H7EY Ast
2 H97187) 98 0.5, 1.5, 2.5, 3.54 7k Anima
AL E) o] FA4%F A (Gravicorder) & o] &3}ed
FAFAY FoAHE &Fstd AAFAL F
AEe FANE 3BT VHAAE AFE T
€ AHdA 3m el EHE FAEH 1023
EA3te AR E 38 wEIle 1 FEFE °)E
sttt

FHAE S 9 FFAAA a2 wHEle visu
al analog scaleg o] &3l W] FAL, E#H7,
oA g%, WaAE, &9, FF
T AFo s AAHem HEIAG.

a4 ¢3E 2 pHERY =S v
lary Gas Chromatography(GC) ®s o2 243}
& t}. Hewlett-PackardAle] 5890A mwe] 7pA
azutE g9} Carbowax Capillary columng
0]4-3} FID(flame ionization detector)Z 4 Z
257 ¢3E, oMEYHS=Y TEE WFESE
B4 2 A4 npropanole] = W] H](peak
area ratio)® ¥&FxE Ala¢ uw|udte 3FArst

= Capil-
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Ao Jtx=zZelEnd 2

240°C, A8 105°C 8] A&HE 200°C=z 38
A pavkast F71e 4 247 329 320 ml/
minZ &g}, 28k spAgl A 848 15ml
/ming 3} make up 7}2¢ $4& 25ml/min
g0 split ventE B3 & AL A §&
75 ml/min®2 &} split ratio’} 50:1¢] H=
sttt o]e] xAeA ¥F-&3 n-propanol
HEE A7EE 2 2483 268 o9l ¢=
&9 AZFIAE 2mg/dLAT. AlgE 50ulel
22 £39 n-propanol(150 mg/dL,
internal standard)& 431 Z{FFZ 150 39
343t 0.5 - 1.5ulE FYstHch 25 A8
Aelet B 4°C of3te] FAA AlsistHtt
(Lee YS;1991).

Z oMo ¢RE, oHHNEYHI =S EFF
=9 e AEHE A (Area Under the Concen-
AUC)ES FAZzaRY
SAS & ol&3td nlmsty o 42g Aty
A4 8177 (half-life) 9] 7de) glonz o=
i drsire] RIS WA (AUC)E 047
B AAZR 7N R e Fatgow A3
2 @3 g b BEtA 4R Y gFE eSS
7t AEEA ¥ AE HYd ATHY 55
& Omg/dL 21 7133 & 739
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Timethre)
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1) Aspartate % asparagine BZ AlH
=

Aspartate, asparagine £ ¥9] d% 43 &
FEE 4T FRY Auzozn dolAe
A& BYort repeated measure ANOVA Ho
2 EAA o EYH = s ETo| FAH
o2 {og ZolE et 441t T #
T @R EF4s BH(AUCLw) Y Afol= &
Zz 4FLL o 10% AEA aspartatel} aspara-
gined] 9&td Zasd ot At Apolrt F
Aoz Fostx] &gkt Ty oA ELH 9
T aspartate, asparagine T Ale] 9 FF oA
wo}y 47 39%, 34% A ZAsHvh(Fig. 2)

399 IR NN SFE AT FFol U
299 FI(4)e] Aoy EL AFEd
mE FA4 Ax ole LAY & Atk 4HA
S BE JgAA Vet

=z
2) ot~=” AlHZ
7t Rodggd wWE g3ge AUC, Cmax,

TmaxZ Table 19 JeERA AT
B g wE ¢432¢ AUC, Cmax, Tmax

Tineghrs)

Fig. 2. Plasma alcohol and acetaldehyde concentration profiles of aspartate/asparagine administered volunteers.
Acetaldehyde concentration decreased significantly by aspartate or asparagine 5gm administration.
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T zelE 7l #9439 DuncanTukey<

TPog EAY Au ofAd® 5 FoA
AUC(125.5+51.9 mg/dL*hr)&=  $FofAdt}

38.8%, Cmax(59.1+14.4mg/dL)x $jofEa]A
Bt} 35.7% 2 7AsIT. AUCY AS$ gas
o (205+49.9 mg/dL*hr) o] ®)a] 19(196.7+
38.8 mg/dL*hr), 29(178.34+50.2 mg/dL*hr) 5
AZNNE BAHA FI4L goy ofan” &
Fol| what gasts A4S JepiAh

Yz} A7) elol A & UdFAE = Yok
FojAlo) nlE ofxm®
%3 #7o
:5=4
A=Al
o].g-
th. e AUCY A$
ojgkel| uwal Tmaxel F@3E2 04AZH(HF
oA 0.84217H(ok3" 58 Fof7) A A7)
AES BYri(Table 1)(Fig. 3).
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Fig. 3. Blood ethanol concentration profiles of Aspar®
administered volunteers showing significant de-
crease of concentration by Aspar® 5 bottle
trial.

Table 1. Pharmacokinetic profile of plasma alcohol concentration of Aspar administered volunteers.

Cmax(mg/dL) Tmax(hr) AUC,..(mg/dL*hr)
D Placebo Aspar Aspar Aspar Placebo Aspar Aspar Aspar Placebo Aspar Aspar Aspar
1 btl 2 btl 5btl 1btl 2 btl 5 btl 1 btl 2 btl 5 btl
1 96.9 103.8 99.3 74 0.5 0.5 0.5 1 199.6 238.6 2310 1536
2 1124 1011 89.8 69.7 0.25 0.5 0.5 15 2491 2632 2252 160.9
3 96.7 89.1 83.8 58.3 0.25 0.5 1 1.5 2810 2089 1883 129.0
4 70.3 83.7 87.2 46.9 0.5 0.5 0.25 05 176.2 1691 120.9 78.8
6 100.9 79.6 75.8 77.9 0.5 2 1.5 1 2629 2176 2099 2178
7 86.6 49.8 29.4 0.5 1 025 169.0 104.5 53.8
8 99.8 932 107.3 73.4 0.5 0.25 0.25 05 2204 1981 2300 140.2
9 114.7 85.9 96.3 67.7 0.25 1 0.5 1 2449 1833 2253 170.1
10 96  110.8 71.3 61.6 0.5 0.25 0.5 1 1894 1671 151.2 51.8
11 71.4 96.8 84.9 0.5 0.5 0.5 189.0 2079 1825
12 74 95.5 73.8 46.3 0.25 0.25 0.25 0.5 99.3 117.0 92.5 81.5
13 84.6 90.7 91.1 55 0.25 0.25 0.5 05 1787 1882 1784 1378
Mean 91.9 93.7 84.2 59.1 0.40 0.59 0.60 0.84 2050 196.7 1783 12565
S.D. 14.9 9.2 15.2 144 0.13 0.52 0.38 0.42 49.9 38.8 50.2 51.9
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Fig. 4. Subjective symptoms of Aspar® administered volunteers recorded by visual analog scale.
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BRI AN ol e e EE SR 82 @
e ol WaFolst 287 24 Wl n|
AT & 5 Yot 2y TEH} daAge
YREe] RN " T2E FE7} 0o 7
A Fasts 4 R bl AEe 1Y
o F29A 2REe A A g2 AH ofx
F* Bolg g AL AL F gAoy &
FEo] BIzre opad® Fofo] YR Fy
o owe ode vehdth 2R faAL (S
A e ofa® 58 oAl Below 5HEGA 1
He Fod 227 & FE, 19 2% AL
< 3489 cH(Fig. 4).

A4 F 19L& 17)%
GGT, ALP)9} A&HA &

AAFR) (sGOT, sGPT,
of €7bA Fedsial Xahdt

o Qld AEAA

|

%3

d3ee AU AAANA] zero-order kinet-
lcsE Holnz 13 AF5Fo § diabze] %53
# parameter(Vmax, Km)2| AtZo] nxpa] @
g AWRAY MAFEE T wIEA T
Aoz dHA Jth wEtA B AT EF
FEAT T YAV 7§37l )
o AER AgHom 47HEAe] AUCE of
37 5% Falo] ¢ SlerEginrt 388 %
& ¢ 4 Addoh(Fig. 3, Table 1).
ksl =wyoa E o psychomotor per-
formace testo} F#4d FA/E w57t ¢ L9
BFe T 9oy 2 ) BT Aol
el A= eskoh(Fig. 4).

2 AN ok’ 5 Fojxe] dF dAL
BT Ast7h ofam] F4E aspartate z4A| ]
g WEAA ohyE tERgo QY 9
Ao meel AMeld FHEE As) o
AAAE FHS) Aaled B 4Y T ¥ oA
8] M PAE thFoz o] okxst thal MSA
(monosodium aspartate) A (tablet, (F)u]9&
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AA = AFAeA Y AZEF] FHEUJ F9
stz FAEH3I Yrh(Rubin E; 1979). As-
partate =¥ aeparagine £ €3 LdHL &
B T84 4 ¥Il ¥F d=2E vE9 ¥
Sur Ze o)f2AE o HEAS FRA

dag F&d A3ty F8H FA4 PRI YR
7] EQAc 2 F2AHATE EF o)Aw 51

Al HPAE] HAARZE 4T AL 2L
ZF(5gm)9| aspartate BF T HA FoJ A3
ol Ao} A} vias & uf aspartate z}A| o] F
Zg-olgty] Hohe FEAY 39 Fusle] o
AR o] £8E HAS PEos Agd
=3

Aspartate: 71 B¢ F2 FEA AE AEE
ARA A+ g B, ¢FiALe AdsdA
T =99A ¥}, HZ aspartatert GOT
MDH A gEg-ol 9l3te] AW NAD/ NADHH|
E F7MAE F due eSS A 2
5l MEXY NAD/NADHE| 9 AstE =g
T e Wdez 88 F UL ALY
(Park SC; 1993) )% aspartate®} malate= A
¥y veF=gol7t shuttleg Fdsle] HE
Aol NAD/NADHH]¢} mEF=goje] NADH/
NAD HE A A48 & I=F 243t F7|
o 2 #8A4o| g Zvkn B EE o
3 M¥AY NAD/NADH H|¢] BARe gZast
Aol A e EHE AaeUTRLY 7 Fo8
¢1¢l XDH(xanthine dehydrogenase)?] XOD
(xanthine oxidase)Z 9] AF S 7AArTown A
FH oz XODo ot oz AL AT
BoRE: AYHL Ut o]g ol
aspartate’} &g 9% HoF A& JA =
A=A A48 F U I FEHE FTEA
3 gy} (Park SC; 1994). o]#]3 aspartateo] &
FAte] vXE= &3+ in vitro 283} in vivo
FEAYANA FlE o) AA] UqA i &
B} B =Fo] Fxolth, 0|2} aspartated] A
5}8+4 7]d-& aspartate®] AAV AA BF S

=3
3% 9% 989 HELYH SRS Aotahe

L oo o m

o) =
AR

i)

>

& Adgsta sl

8 asparagine FWdlA F F AT
22 asparaginasec] )&t 47| aspartatez H
50| aspartated] AFA =AY 715 713 A
o2 7|lg=Egloen, T asparagineo] acetalde-
hydeg #HF AAEL 4 A& 7|de] SAHA o
@ M 2& acetaldehydeAl AA 2 Zgdti o).
Z asparagine< acetaldehydest pHelEH, »=
JEAHoz AsAFE hexa hydro-6-oxo-py-
rimidine 4 carboxylateZte F5A1¢] pyrimidine
A eSS YAFo] WA asparagine L9

dz=A JAFHA7 Ag=En dok(Park SC;
1995)
o]9} & AJAESL aspartatel} asparagine©]

s d2)7kA BAIRES saste)
= = QA B2AQL RAFD 3
o 3y AdAEe FFoly HEDHE
4% 3% AR} AANFAE E7sn 58
J

% AL APAE0]

4 ] =
HEE 12413 o9 B8 & 4EFE H8397]
i xeHe BARCE ARET

M FRe S FAAA SHRL L AR
2=
T

B3AE ALY 5 de /tedE FAF il
At
g2 n 2 @
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