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Effects of Chungganhaeju-tang(Qingganjiejiu-tang) on Alcohol Metabolism and
Alcoholic Liver Damages

Mi-Ae Kwak, Jang-Hoon Lee, Hong-Jung Woo
Dept. of Internal Medicine, College of Oriental Medicine, Kyunghee University

Objectives : This experiment was conducted to verify the effects of Chungganhaeju-tang(Qingganjiejiu-tang) on the alcohol metabolism
and liver functions, by measuring the activity levels of ADH and ALDH, as well as glucose, triglyceride, and BUN. Damage of the liver cells
caused by alcohol was determined through the examination of serum levels of AST, ALT, ALP, LDH, and uric acid.

Methods : Sprague-Dawley rats were used in this experiment and the rats were divided into control and experiment groups. Chungganhaeju-
tang(Qingganjiejiu-tang) extract was orally administered in the experiment group for three weeks. Each group was further classified into two
sub-groups, and control group’ s blood was taken without oral ingestion of alcohol, while the experiment group s blood was withdrawn after
ingestion of alcohol. Evaluation of damage level was done considering the presence of extract and alcohol.

Results : In this experiment, Chungganhaeju-tang(Qingganjiejiu-tang) significantly suppressed the activity of ADH which is a precursor
enzyme of acetaldehyde, but didn’ t cause significant changes in the activity of ALDH which is a catabolic enzyme. Decreased glucose level
due to alcohol consumption was recovered back to the normal level and increased levels of triglyceride, BUN, AST, ALT, ALP, LDH, and

Conclusions : These experiment results suggest that Chungganhaeju-tang(Qingganjiejiu-tang) inhibits the formation of acetaldehyde in the
metabolism of alcohol, and affects the recovery of weakened liver functions due to alcohol. (J Korean Oriental Med 2000;21(1):68-76)
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ADH, ALDH®] &4 %9} glucose, trlglycerlde BUN
(Blood urea nitrogen) % 339 e, 43 g2 fEd
N 2ER viA e dTFE Lotr7) H?SH AST
(Aspartate aminotransferase), ALT(Alanine aminotrans-
ferase), ALP(Alkaline phosphatase), LDH(Lactate
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Contents of Chungganhaeju-tang
Herbs/Scientific Name Dose
BB (Artemisiae capillaris Herba)
[Artemisiae capillaris THUNB 30g
B (Aurantii Nobilis Pericarpium)
{Citus aurantium var.daidai Mako 12g
B OB (Puerariae Radix)
[Pueraria thunbergiana BentH 12¢
il (Alny Cortex et Ramulus)
/Alnus japonica STEUD. 12g
= (Atractylodis Rhizoma Alba)
[Atractylodes macrocephala Koipz 8g
% % (Hoelen) ‘
[Poria cocos(Schw.) WoLF 8g
E g (Alismatis Rhizoma)
[Alisma plantago-aquatica var. orientale
SAMUELS 8g
(Polyporus)
[Polyporus umbellatus(Pers.) FRIES 8g
E f (Machili Cortex)
IMagnolia officinalis Resp. et WiLs 8g
B (Amomi Fructus)
[Amomum xanthioides WALL. 6g
H = {(Glycyrrhizae Radix)
[Glycyrrhiza uralensis Fisch. 6g
Total 118¢
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1. LA A= A0l Cish ZH2ETL

-

1) Alcohol dehydrogenasedl] th &t A& &4 HA

27 A%% alcohol dehydrogenase (Sigma Co.)& +
dsled Imgg 0.1% L5 (bovine serum albumin)g &
$3 0.1M sodium phosphate(pH 7.5)¢] Zo]1 SUE,
NAD (7.5mM)#} o €2(0.33M)& 3-8 Tris-Lys 1lml
LA (pH 9.2)°] ¥&td UV spectrophotometers ©]-4-3}
of 340nmollx FHEe ¥IE SH3IUTE A Fof
% o] gho] Zadhe A=E FATY o] A B4
e HERESS A EFHE Akt

2) Aldehyde dehydrogenaseoi] thgt 23l &4 73}

40pM acetaldehyde, 2mM NAD (Hepes 50mM, pH
7.5)9] aldehyde dehydrogenase (Beohringer Mannheim
Biochemicals.) 0.01unitZ Yol 98-S A& A7 t}&, &
Aukgol AL 340nmol|H FFE F7HE A
o Z2e o Hd R & ZYES vmstd] A4
g9 As ARE S AT HIFFESS 849 7
A NADSe] #AE A73] $18td NADS] v =2
0.5mM, 1.0mM 2 2.0mME 3} 7) A EITHREE)

$5 JEEE AT,

2. 4A2E RYUE 7HCHAL 7|52l HofE7t

1) Glucose?| & =3

A £ glucosed| #F-2 hexokinase$} glucose-6-phos-
phate dehydrogenase®] ¥ &4 & couplingA]# glucose
o %2 NADHZ 8947 #3344t 0|2 93l
Sigma Glucose Assay Kit (Sigma Co.)E o] 838191
Sigmaol A AZE & 1mlel] 1049 FH|E AL o
ato] 25ToA SR WA S F 340nme A ¢} FF=9
WglE 574 38le glucose o] Fo 2 FHitsigich

2) Triglycerides®] & &%

Triglycerides®] &&= & AW triglycerided
lipaseE o] &3} glycerolZ H3A|7] 1 ©] & glycerol
kinase©l] 2]3] phosphorylationg 3 8lad glycerol-1-
phosphate®} ADPE A 3tA 3t} A4 ¥E ADPE pyru
vate kinase$} lactate dehydrogenaseZ ©|&3le] NADS]
SAuke sl AANTE EAH9L AL o] A%
triglyceride= A4 ¥ NADH®| 23 ZA Ht}. o] w}
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2} Sigma Triglycerides Assay Kit (Sigma Co.)& ©] &3}
o B W] wiglycerides) FFe| 23 L Saseirt
Sigmaoj A A|FE T-&LA 1Imlo| 2040} FHE €3
293 10¥ % 30melMe] §35e] HolE 2}
o] o|Z triglyceride®] ko 2 3tAkalTh.

3) Blood urea nitrogen2| & &%

Urease 10 Unit7} £3¥ 75mM sodium phosphate ¢
%89 (pH 7.0) Imlel] 84 3045 ¥ol ¥&2 AL o
2, A4 ¥ NH3E phenolhypochlorite2 ¥H3-A] A
450nme A 9] FF=E A3t A o] J& urea
FE FotAo

3. ¥FEE RUE UMELY olxl= I

1) Aspartate aminotransferase2] level =%

Aspartate aminotransferased] 242 iml9 L-
aspartate 200mM, 2-oxoglutarate 12mM, malate
dehydrogenase 600U/L, NADH 0.25 mMo| 3t§-4#
Hepes 9389 (pH 7.8)0] 10048l AL ofshed
340nmeN N o] EFEL A HAEE ZPPT

2) Alanine aminotransferase®} level 2%

Alanine aminotransferase?] A< 1ml9] L-alanine
400mM, 2-oxoglutarate 12mM, lactate dehydrogenase
2,000U/L, NADH 0.25mM¢] ¥ &% Hepes $&5%
(QH 74)9] 1004°] g Hate] 340nmel el FHE
o A1 Aag R SR

3) Alkaline phosphatase®] level 2%

0.5ml¢] 1.5M 2-amino-2-methyl-1-propanol (pH 10.3)
£olo] 0.5ml®] 15mM p-nitrophenyl phosphate £-94-&
H3 ¥A 2 1004E B3 p-nitrophenol & AB/J A7t
old] NaOHE 7}st] HAAIA 410nmo| A9 FHE
S7HeE A%t A4 4 S P

4) Lactate dehydrogenase?] level %

gl = lactate dehydrogenase 28T &3 &
Sigma Lactate Dehydrogenase Assay Kit (Sigma Co.)&
o] &3lod 33T} o] L= 50 mMY lactate,
NAD 7TmMZ- 8H5-3l3 ¢l on, pHE 8.90]t). 242 9
o] £ Imlo] 5048 FHlE E4& tiste] 25TdA
A7t wWE 340nmef A o] &FEE UV-Vis- spec-
trophotometerE o} &3] A& o2 Fesled FPro
Akl M Wsgs Tt
of gt e 3] FHTE SAH AT

5) Uric acid9] level &%

0.125 unit uricase, 5 unit peroxidase, 0.3mM 4-
aminoantipyrine, 2mM 3.5-dichloro- 2-hydroxy-
benzenesulfonateE 35-3t S0OmM Hepes £<(pH 7.2)
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1. ¥2E At Do o= Y

1) Alcohol dehydrogenaseol] th &+ &3}

ADH(alcohol dehydrogenase) 484 & 1.65
mUnit/mle] 84S EFon FRFEST 20
g/mhol X = 0.363 mUnit/mlE 78%2] ZAFHE et
Hlcth

wrebA, o] 2l 3t FEIFEEAS Ed= A acetalde-
hydes] FE8 o] alcohold] 3 E4E 7447
T & Aotk olg A o] FHFEELN SET
B3HEo] EAsy] WEUA ofH B SolA A&
QAL Folr7] S5t &% Wshd) BE A A te
ZAkste] Fig. Lol eIt 2doA Be upel 2ol
FEHRESS ADH €4 #3 a7 HitfRELY 5
% St wet qEgH o 4ads Resa glon
ol WitEEANY 54 d3tEo]l TihY AL
& Fista s AR

AjA 7L aa] 712 ZAHA #A e Fig.
1.9] A& Astd 271849 245 Wil He
FEFRESS F=(Kiapp)e 122+1.14 pg/ml2 e}
st

2) Aldehyde dehydrogenased]] o] 3t &3}

ALDH(aldehyde dehydrogenase) A48 & 2.52
mUnit/mle] &4-& B9 o, BFEESTS Q0 «
g/mDol M 2.39 mUniyml2 Jeh} 27)9] g3t A}
& BTl

ALDHd| #& #itESS s=dEse $571 5
Jtsltiel= ALDHS 249e A9 F82 FA &4t
(Fig. 2).

o] ALDHO| 718 WA= 432 NADS
0.5mM, 1.0mM, 2.0mMo.Z Z7IA7] § Adsden
1 A3 0.5 mMoME 40.2 + 3.3ug/ml, 1.0 mMo| A=
64.1 + 7.8 pg/ml, 2.0mMo) A= 174 + 15 pg/mle]
KiappE UEI A th(Table 1).

2. L4ASE FUE AL 7|s FHofol olx|= g

1) Glucosedl] that &3}

FFRESC) 89 5 glucose leveld] vlX|= 3
A9 glucose &9 48.1+6.1 mg/dLo] H)3}
alcohol Fo{*2 39.6+6.7mg/dLE 17.5%2] +
(P<0.05) ZAE BE{o) HiFRES T 4§ 4.
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Fig. 1. Relative activity of ADH by the concentration of
Chungganhaeju-tang (Qingganijiejiu-tang).
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Fig. 2. Relative activity of ALDH by the concentration of
Chungganhaeju-tang (Qingganiiejiu-tang).

Table 1. NAD-Dendency of Ki,app in ALDH

(NAD] Ki,app(ug/ml)*
0.5mM 402+ 33
1.0mM 641+ 78
2.0mM 174 + 15

*Ki, appe 27] YR W3S 71A7] At BLE 3he %29 ¥EY.

+64 mg/dLZ F7te] ZHAE HoFgl ot felie] ¢l
At} Alcohol Fof 732} [HHFf#f%5+alcohol Foi <} H]
Wol|A] alcohol Fod o BlS| FHHF#iES+alcohol o
T 491447 mg/dLE §94 QEP<0.01) 2713 U
Efiio] [FHRE S 229 o3 &/43% glucosed] T
ALE 3 Eshe 7t 1ol TEEATHFig. 3).

2) Triglycerideo] &+ &3

FRERC] 89 F triglyceride levelol] W)X & g3k
2 AR triglyceride Q) 55.446.1 mg/dLol| B3}
alcohol o7& 63.8+8.5 mg/dLE 152%%) 715 &
Fou FAHL gl HHEEES T A% 516
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Fig. 3. The effect of Chungganhaeju-tang (Qingganjiejiu-
tang) on serum glucose levels in the rats.
A : Normal control group
B : Alcohol treated group
C : Chungganhaeju-tang(Qingganiiejiu-tang) treated group
D :Chungganhaeju-tang(Qingganjigjiu-tang)+aicohol
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Fig. 4. The effect of Chungganhaeju-tang (Qingganjiejiu-
tang) on serum triglyceride leveis in the rats.
A : Normal control group
B : Alcohol treated group
C : Chungganhaeju-tang(Qingganjiejiu-tang) treated group
D :Chungganhaeju-tang(Qingganjiejiu-tang)+alcohol
treated group

+7.8 mg/dLE f3te] HAE BoFolout foAe ¢l
At} Alcohol o 3} [ FfifiE#+alcohol Fo -9 H]
oA alcohol Fof ol H)a] [EHF#HEH+alcohol T
T2 51.8+42 mg/dLE fo}A 9)e(P<0.01) 3171 U
Ehflo] mhFfiES 0] 43 da €48 triglyceride
o AE 3 5ate Bt olSol TEE I ThFig. 4).

3) Blood urea nitrogen®l] t) g+ &7}

FREZC] @9 urea nitrogen levelo] WA &
g2 /479 blood urea nitrogen %9 25.5+2.4 mg/dL
o 8l&td alcohol Fo]T 40.9+1.8 mg/dLE 60%<)
2 gHP<0.001) F7H8 HAT HBAES Fodded 3
£ 29.1+1.6 mg/dLZ §9] 4 (P<0.01)°] ¢l glct.
Alcohol £o4F2 [FHiFffE S +alcohol Fol 9] vl md
4] alcohol o] 7o H]3) [EHFEiEE+alcohol Fof &
269422 mg/dLE $943(P<0.001) = 5742 VERY
o] HtfFE Rl dF L gal &4E blood urea
nitrogen®} ALE 3| Eshe F27t gl-go] HEEA.
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Fig. 5. The effect of Chungganhaeju-tang (Qingganjiejiu-
tang) on serum AST levels in the rats.
A : Normal control group,
B : Alcohol treated group
C : Chungganhaeju-tang(Qingganjiejiu-tang) treated group
D :Chungganhaeju-tang(Qingganjiejiu-tang)+Alcohol
treated group

3.UFA2E FUE ZHELAM| Ojxl= IE

1) ASTo)| v]xj+& &3}
EFRE Rl 89 % AST leveld) p|A& 3 3
kel AST #91 50.246.4 unite]] H]3}ed alcohol Eoj
< 81.7+7.3 unit2 62.7%2] ¥ P<0.001) A2
7VE BAT ERES FolTe 7% 553+7.1 unit

2 Y] $7HE BAFA oY FoAo] §lgo] #EY
At alcohol T2} (FH#HE F+alcohol Fol 7o) |
ol A alcohol Fodzrol H&f [FAFARIE S +alcohol T
T 59.6 54 it 524 (P<0.001) Y= 3t7F& et
Wol FiFRESC] ¢2g0 o8] £49 ASTY HALS
B Eote A7t e #EESUKFig. 5).

2) ALTd| niX& &3

FEREGY F5e €389 +%71 €9 F ALT
levelol| U] x| F ke A ALT 291 14.7+1.9 unit
o H]3}e] alcohol o F& 28.5+4.4 unitZ 93.9%2] &
oJ3HP<0.001) 4 Z7He QY. HITEES Sl
B 157+3.0 unit2 2f7He) Z7HE HojFg o} £9
gol At Alcohol Fof 73} FEATfRIE S +alcohol Fof
T " moAA alcohol Fof Feoll Hlel HHFMIE S
+alcohol FATL 19.6+3.2 unitE -£-9] A (P<0.005)3) =
a2 Jehlo] Wit 232 o8 £49 ALT
o PALE 3] &3k A7) 9lgo] REH I tHFig. 6).

3) Alkaline phosphatase©]] v} %)= < gk

WIS 89 5 alkaline phosphatase levele]] 1]
Ale P FAT-2 alkaline phosphatase <1 2.10+
0.53 unitel} B]3ldd alcohol FoJ & 3.814+0.72 unitZ
81.4%9] #9lgHP<0.001) A Z715 R}, HIRE
& FoTe 35 2424045 unitZ 7o) 7S Hd
FH ot FoAdo] 1) Alcohol o 23} FHHREER
+alcohol Fo]7£9] M| A] alcohol ool Bl&) iEHF
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o
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Fig. 6. The effect of Chungganhaeju-tang (Qingganjiejiu-
tang) on serum ALT levels in the rats.
A : Normal control group
B : Alcohol treated group
C : Chungganhaeju-tang(Qingganjiejiu-tang) treated group
D :Chungganhaeju-tang(Qingganjiejiu-tang)+alcohol

treated group
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Fig. 7. The effect of Chungganhaeju-tang (Qingganijiejiu-
tang) on serum lactate dehydrogenase levels in
the rats.

A : Normal control group

B : Alcohol treated group

C : Chungganhaeju-tang(Qingganijiejiu-tang) treated group
D :Chungganhaeju-tang(Qingganjiejiu-tang)+alcohol
treated group

fi#ifiif+alcohol £ T& 2.63+0.36 unitZ {94
(P<0.005)81= 317H& Uehlo] FEiFffEz] g2
ol#) &A€ alkaline phosphatase®| HALE 3] 83slE &
7} o] #EH U

4) Lactate dehydrogenase®]] 7% & &3}

FEHEESC) @9 3 lactate dehydrogenase levelo]] 1)
A g8k AAFT2) lactate dehy drogenase 3¢l 31.0
+4.8 unit/Lef} B3} alcohol F4+& 38.2+4.3 unit/L
2 232%9] Fo3HP<0.05) EA F71E EQ EHE
S ToEe] A$ 328424 unit/LE FHe] FIHE B
AFH o fr9/do] fh Alcohol Fof 3} [HEHHRE
{+alcohol o 9] H] oAl alcohol Fof ol H]3) i
FFf#E H+alcohol T2 27.2+3.8 unit/LE 94
(P<0.00DU = V& el o) mHE Rl g2 9
) £AM lactate dehydro- genase?] TIALE 3] Bel= &3}
7F ol B AHFig. 7).

5) Uric acidol] 9] = &3

FITEE ROl Y F uric acid leveld] P& JEF2

o] SRS feH D N uXE B (73)

Uric Acid Levelmg/ml)

A B c D

Fig. 8. The effect of Chungganhaeju-tang (Qingganijisjiu-
tang) on serum uric acid ievels in the rats.
A : Normal control group
B : Alcohol treated group
C : Chungganhaeju-tang(Qingganiijiu-tang) treated group
D :Chungganhaeju-tang({Qingganjiejiu-tang)+alcohol
treated group

A A79] uric acid 291 5.12+0.69 mg/dLe] H] 3l
alcohol %o} & 8.240.75 mg/dLE 60.2%9] 23
(P<0.001) B4 378 BSich HHEES AT 72
£ 4.8940.66 mg/dLZ °F7te) d17& Ho FUoU &
o}4do] giit}. Alcohol T4 F3} FHiF#E E+alcohol F
o] 29| Hlmo A alcohol Fol T vla) FHIFHEEL
+alcohol £ 7L 5.33+0.85 mg/dLE #2943 (P<0.001)
Ade S Jehlo] FEiRERC] 2L & &4
¥ uric acid®] AE 3 BalE Zr) glc] BEIAUY
(Fig. 8).
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B, 4% 5= 7Hste 73 € WA ot
FHRESS T8te 427 dHd 434 d4=2
HIPE ethanol = Q13 MRl NKEGEKT 7t HH3AES)
ol fojAdo] 9SS Huslg L, £9% HskE kTt
UFLZ QT EEHE B g} IS Haslgnk
NSRS dHE AEE AR EO7F RS E
I} Ak Mol 87 HEighl vAle 43S B
VPRI, T BRIFEH ojgAE 9 A A7}st
LS9 f%0] 9J&e EustdT) fpe 4782 G
H 339 4oz g% XA, ZAUAL, 9
A} o} o 2 918k A £ elucose, triglyceride, BUN &
ZFo| F7t disl] B5 98 dA &S Bastiirt
Bifol g =Foz BE®E EHiRol CCls, d-
galactosamine ¥ 4I&F 5ol o8 Fd #AFHY &
gl Fd e T ASS st Bk A E
Z daidzino] A}#<] mitochondriadl] ¢lE ALDHE A&l
Hog ey, kg b2 &< daidzein?} genistein
o] ADHE 9AIdtta st th**. 221} KeungZ}
Vallee”= daidzin¥} daidzeino] ¢3-&3} acetaldehyde
Aol HnkA Q) ggke] glo] YA o2 ALDHE Ath
st disulfiram¥ = T2 7]H 02 gl FAE Yo
Rolgtal AlAbetgith. ADHO #4& dAlste 52
4-Methylpyrazole2 €329l o3 47]9 £4& &3}
A71E Z37F gt HuE | globe.

S By ek &b ki mEkEAke] A
B2 &3 dIEFTHE Toll WA Beol &4
AdE kAfjo|t) olo} HHAL AFE EVE Fnol A

3 7tE g 2atgol 9l
HEfrgel @384 &40 AR}
FIAGA AN FHGT B

1

gk
o %0

#

Y

=

p

> 1]

vH-1

N
/i
&

Bon mo ot K o
ofN Y
we T 10
o ™
tifo o

mﬂ‘.

?r‘; i
o, N
ofX Lo
S =y
My c{g
=,

V)

_O‘L

MR
fo L

o) e HAEAN B3 &2 FalH
o] acetaldehyde’} Hed ¢z & 3 T4
ADH(alcohol dehydrogenase) 2} 8] 24 o €h-2 A+3}7 ¢
MEOS(microsomal ethanol oxidation system), catalase
$ Al £57} Bol@h 25| 75 ADH} 0% HES
@i, catalaseo] ©J3 thile FAHE Foha it

u

74

T}A] acetaldehydex= ALDH(aldehyde dehydrogenase)ol|
2}8] acetate2 THALHTE L FZof acetaldehyde, acetate
2 J3tE e B A 2H A NAD+7F S9% 2] NADH
Z WstE]o] 1 <ko] FUkeA Hed), AR €2
73 58S 233 €32$ A3 5 NADH/ NAD+
H7} 3A| ke, A== NADHS} acetaldehyde
Aelst7] Al 2l Aol g pEre2ak ALHo
24 At 247t A s o] A o] FAEH, lactic
acid ;A 27}, 84 A 27}, ketoacidosis, BThAFA o)
So| vehbl Btk w3 AR et Susle] 7
W Atad AL 2 1 E8) A 39 At
(perivenular hypoxia)o] A3tA ‘4t ADHY} #3)
& = e g 293 3L 4F Foje MEOSTH &
A3k o} toxic free radical & WA & 1, A8 H A £
Z3F YA} AHEQL acetaldehydew A|He] FHAksK(perox-
idation) £, 2% W 9] F 7t m U (collagen)d 4 <]
7t mlEZ=eol 3F9 94|, 8lERIB6 Ak ©
3}, o8 7HA ) Gl A 9] acetaldehyde protein
adduct2 @4, 7te] A 7)5 B F2FNE 2t
g5, 8 B} oAl oI el o] B4
A ep
BAdE Fugy B 7
ot wyETn Az, FRAAN Jag
o

rlo
-
fru
offt
T,
rit
of
o
ind

gFE YAt BAE §i9 A, FEAY AEY
18t o

ol olvka R e by} glvh?. Alcohol?] F & ace-
taldehyde 2 4FslA|71e HA A 2135 = NADHS| A
AEe ZAREO 24 alcohold] FEE ZA3HA HT.
2 dFde BEHRERY €38 drtidd
A& &35 FAF A3, ADH (alcohol dehydrogenase)
T8 L HFRESC FAT 7% 1.65 mUnit/mlS
4 Bon FHMES F9TQ0ug/mhodA =
0.363 mUnit/ml 2 78%%] Z+AE#HE Jehfich. ol
Ef#ESG] ADHY 7283 A &2 g it itk
© A gusi, Aulels d2E9 FE AAAZ
Aolzgte A& AJA}gttl. ALDH(aldehyde dehydro-
genase) LAY & HHHESC FAT FF 2.52
mUnit/mle] A& HJod, FHEELRTH 20 ¢



g/mhol A= 2.39 mUnit/mlE Vel 2719l k3 fA}
S B3t ol & lfF#ESel ALDHS| A& &3t
de At TS vIAA g Aoz Az, g
A A4 acetaldehyde E3floll= 2H S 7|24
% AL vt FHiEERC] ADH P& A&
A acetaldehydes] A& A A)9} o]2) ALDHe|
A d%e vulds FEeHA, HiEESE AW
acetaldehyde?] T2 A7l 7ldddE RS
ik

ADHe| g4 79 A}-4¥ NAD9 ¥%=(7.5mM)e]
A [EFEREE 0] ALDHO thell oF 675ug/mle] AT
Hol B83%E & & 13 ol ADHS) 73-$(124g/mb et
Hlwstd <F SeMf 7t ALDHS &4 #ef A Az
7t dolFE HFr

iRl Egd g ZAE 4 nA e o
&g AU E 23 BT 2328 FATY HadA
AST, ALT, alkaline phosphatase, lactate dehydrogenase,
uric acid 2% 94 e $7HE Yt €28 F
oL BHEES + €28 FATY vindMe &
ffiEimo) ¢ s £28 AST, ALT, alkaline
phosphatase, lactate dehydrogenase, uric acid levelZ &
= S99 22390,

2 A72HAAN BoF FHIHRELS alcohol dehy-
drogenase A8 A& HIHFAESC 3L 93l
Z7}%l NADH/ NAD+2] 8] &3} acetaldehyde®] 552
TR AaAZ  M5S vt ol & BIRES
o] dFZE FEE LAt 715 ook TAE ERA
o] 35 45 BolF Az L

ADH| 842 AAF A+ ¢32& gl $=8
ZA3 e a3 Fholv, o]8] AL 4-methylpyra-
zole®] 7df-ol Mk Zo] ¢z gl oJgt 7t £yoly W
A BdoR ASA7le A7t ook wetd F
H#iE&Ee] ADH 245 293s] Asjrll & 979 4
IE & o HiFRESS TRE 759 7)dd e 7%
3| & W o]} acetaldehyderyA] HA|zE-o] FHoela
A= AR Alsdrh

—_—

a2 g

(eX:)

GG d2EUAY )5 viAe F%s
Go}H 7] )3t} ADH, ALDHS] &/J =9 83 glucose,
triglyceride, BUNZ 24 8t1, ¢3 &2 89 &4
Xo] nAE JFS ol ] 93] @3 AST, ALT, ALP,
LDH ¥ uric acid& 43t th-5#% 22 2345 4tk

1. EHRESS 932 hAIEAS acetaldehyde A4

I RER) TR R BEFd e g (75)

5249 ADHY 348 Falo] JAsgo,
acetaldehyde ¥-3| £ 491 ALDHO| X Tl &= Al

2l
o2 ok uA|A st
2. R GS 43E2 Adtd 4E 3 glucose
& 3 EA7)3 F7hE triglyceride ¥ BUNS #9
3 QA B2 ZT
3. ERESS 22&d o3td 3}
ALT, ALP, LDH 2 uric acidZ® §9A YA 7H2A]
Zth

ol el A HHME LS TR NAFHA A A
acetaldehyded] S AA sk, da ol s At
A7VsS FEATNE 280l Slof ddelX 74F €322
3 A g gt AR ¢ SlE 228 v
o2 Agdrh

Sy

X

&ALE

ret

. 329) X}3)R) . 1996:254-256.

urlol B Al 1997:5-7, 11-15.

L9374, 495, WY, ANE, 2EE, 23
AAY, AR, AN B N g5t AT
1992:94, 109-111, 197, 245, 598-599.

4 HOTHE RoA. REFRAEE X RERATE

e

1985:233.
5. BUTHE Roa. WHCEE AR, A SRR R
1985:17, 169.
6. R SHEENE. N AkkE. 1978: 74-76, 119-120,
392-394, 438.

7. Buh. RREREER. L ANREE K.
1983:395-397, 598, 619-620, 750-753, 768-769.

8. AMgjsta o WA, HAAA WA . A
& EA &) 1998:18-27.

9. 714, FEZ. BERA $EHE kB &K T
Ethanol 2 18+ K9] 1H&/del nX& 43 A 3lgte
=53], 1980;3:1-14.

10. 394, 578, AL kST E5o tg 4
FA A A E=TH. 1993;16:7-29.

11, 284, A5, o FE, 54, 2% WHERel &
A Alcohol, A ¥ 2 GalactosamineZ % H R Tt
&) mA e Gak giokekel 83 1], 1993:14:254-269.

12. $3%. BitfEEE&| Ethanol % ## 9 7|5 v
A& A8k A8 o=, 1984:7:87-108.

13. Wid8g, $534, 792, AL ke 54 2 gl
o= g8k Fokel 3} 1991;17:16-21.

14. Zul&, 454, o|FE, +E, A L. Fhkitine] ¢
LA teAd vAE gAY =3,
1991;15:169-201.

15. 338989, FAFAR. MEiA 3t 1993:14-17,

75



(76)

16.

17.

18.

19.

20.

21.

22.

23,

24.

25.

76

tggtel staiA) A218 A1z

73-75,98-100, 179, 185-186, 253-254.

Bucolo G, David H. Quantitative Determination of
Serum Triglycerides by the Use of Enzymes. Clin.
Chem. 1973;19:476.

FAS, 3k, A% FTA B £72 40d o) that
ZzA A 12 gau 383 3A). 1985;29:243-249.
12235830 39 94 22 F80%a

¢
O

449.4

tfared. 1990

ol 423 2 AYE U=gte] HAUMAA L. AL
9] 8}, 1998: 143-155

old 3. gL oAlel it dAFA AR AAHAY
8}, 1980;19:2.

A%, AAS, 4, ol 57, S, A9, Az
uel 424 7HAge] d4d nE gshyaea g
2]. 1992;43:161-168.

AARF, B3, ABe. FAFE Aol g g3A
01= 9] gk A AR A 08l 1994;33:817-824.

ey, ok S0 437 24 A Q1.
1982:6:1-9.

QW ZE Mesoridazine©] 71E ¥3F FAEZd &
o] A AEA A7 AL 1980;19:154-
160.

THIE. FiEHERE A& AE UL, 1983:56-57,

26.

27.

28.

29.

30.

3L
32.

33,

119, 161, 491.

T3 R A HEES T el dF &4
o ulx] = g8k thgte] 88 x]. 1992;13:234-241.
o|FE. THEFABA Y Heol B HEH AT A28
i a3 A7teRA @A), 1995: 123-163.
FE%, o) FE, WP 2. kY BiRo| d-galactosamine,
74 alcohol 75 % CCl F5 YA 9| 23] vlA &
Ak, th3lksle] 8k3] A, 1997;18:412-426.

Keung WM, Vallee BL. Daidzin and dzidzein suppress
free-choice ethanol intake by Syrian golden hamsters.
Soc USA. Proc Natl Acad. 1993;90:21.

Keung WM, Vallee BL. Daidzin. A potent, selective
inhibitor of human mitochondrial aldehyde dehydro-
genase. Soc USA. Proc Natl Acad. 1993;90:4.

EepiE. FUB PN, M & R3S 1987:29-30.
Chrostek L, Szmitkowski M. Human Alcohol dehy-
drogenase isoenzyme activity in the sera of non-alcoholic
liver cirrhotic patients. Eur. J. Clin. Chem. Clin.
Biochem. 1996;34:801-804.

Jones D, Gerber LP, Drell W. A rapid enzymatic method
for estimating ethanol in body fluids. Clin Chem.
1970;16:402.

JQL r“ Fl



