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Effect of Ginseng on the Hepatic Alcohol Metabolizing Enzyme
System Activity in Chronic Alcohol-Treated Mouse

Chong Won Choi, Sang 11l Lee and Keun Huh

College of Pharmacy, Yeungnam University, Gyongsan 632

Abstract-The present study was undertaken to investigate an effect of ginseng butanol
fraction(total saponin) on the hepatic ethanol metabolism, we used experimental animals for
the subject of study.

When, in case of ADH and MEOS, ginseng butanol fraction was added, enzyme activity
was increased in a small dose, and on the contrary, in a large dose, showed inhibitory effect.
In catalase, the activity showed no significant effect by adding ginseng butanol fraction. In
the light of kinetic aspect, when, in reaction mixture, ethanol and ginseng butanol fraction
were concurrently added and reacted, Km value of ADH and MEOS was decreased. After
pretreated with ginseng butanol fraction and inducement of acute toxic state by ethanol, the
activities of ADH and MEOS were increased to an extent of about 259 compared to controls.
But catalase activity was not significantly affected. In case that ginseng biitanol fraction
was given to mice fed with 5% ethanol instead of water for 60 days, the activities of ADH

and MEOS were increased about 20%, to 50% compared to ethanol-treated group. On the con-

trary, catalase activity was not affected. But blood concentrations of ethanol were decreased

due to ginseng butanol fraction treatment. All these observations suggested that reduction of
ethanol blood concentration should be dependent upon increased activities of ADH and MEOS.
Thereby it suggests the recovery from alcobol intoxication can be prompted by treatment
with ginseng.
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Catalase
Enzyme systems that catalyze the oxidation of
ethanol to acetaldehyde in vitro.
Abbreviation; ADH: Alcohol dehydrogenase(EC )
L1LLD
MEOS: Microsomal ethanol-oxidizing system

a8 2 ethanol®] — EMLIHES MEIEEl = B

B Gl AZEGel oW S FEsE HEs
FiEtgieh
A HE
nD#H
(1) AER 5 (butanol 4721) HilE
AZ butanol 57 B1-& Rl 4%/ & Namba®i:

o Frikel %Skl #hitiskgl e 1-butanol 482 TLC

Lol A BERREL ok ABEAMEAK wfRste] 4 AsH
ek
@8 9

KRB B —ET @ —ES Bk
2 fEE S E BEI 20~25g KRS MM M
EHstg om G EWE-S Petterson
S04 Jjikel kst 25% ethanol ik 0.2ml = B
Foo0swiel MEREAS) 4Tt 3, WIRRS AmAeW
A% 0.2mligfstg et 184 rshERiEE Lin'D&se)
Jikell whel 5% ethanol W52 N E 60HR B

mouse =-

oAy
pive= é

-4l
m HERT oA EuEw BAasZgos
% butanol B¢ FE# SERAIN Eish g vh,

2HF &

(1) 1
BEREYS BEER
E‘aﬁ%"lki L e
S BREsta I S
2mM mercaptoethanol o] &4 0.2
buffer 4f%8 S 7slx Ky Foll 4 glass teflon homo-
genizer 2 JiiEsstglvl. o] homogenate & 700X g of
A 304 FLaEEste B " RMBERSS MBS
LEES 10,000 g Al A 2051 ®mOHESE] W)
I EBEE gk o] EBEE 105,000xgolA 1
-”ﬁ RO 3 Wil
Aol BREAIZL S oFA 105, 000X g o] &) FEEE L
O Histel 912 microsomal fraction

25M sucrose buffer off 8iEAl A MEOS jE/E i
o e -2 microsomal 8-S LHER &Y
& ADH 9} Catalase o] Bkife® shsish. b Ll
T Bre 0~4°C oA f78F4 o

(2) BEREHL Ax

@ Alcohol dehydrogenase(ADH)

Bergmeyer 49) JgiPel Mabsich, & LS
-2 70mM glycine/NaOH buffer vpel] 3B 244
10 mM ethanol, BjE¥# =4 0.67 mM NAD = g

et MBS ek ok A&
i ﬂﬂi‘f?{ 2o ek AW E
FF&st 3 2 M 1g%
5M  sucrose

0.25M sucrose

¥ 0.1mls} 445E5E% e HE NEWS 4ml=
Shdrh. o] MIEWE-S 54 KIEA R # KIEWS X
Kool Zifis) Yol KSR BTAZ oA olu) 4p

¥+ NADH & 340 mm ol 4 = BEES ¢ovh B
FiGHES Hfie 150l AKXy NADHE HAE
1 mg % nmoles 4 FEiRsll ok,

(@ Microsomal ethanol-oxiding system (MEOS)2]

M
Lieber _Q}— DeCarli 29] 7198 ofzt Bl
fﬂo}“ o}, 50 ml &5 ¢ Erlenmyer flask & JQ

22l out Well Zof) W ml % 0.3 pmoles MgCls,

20 # moles nicotinamide, 8y moles glucose-G-pho-

sphate, 50 ¢ moles ethanol, 80 p moles phosphate
buffer(pH 7.4)2} microsomal supension ¥ 0.5 ml 2
cytosol #4 0.5ml B FEinsla center well o] = 0. 15
0.015

fml

moles potassium phosphate buffer(pH 7.0,
HH) 0.6

moles semicarbazide hydrochloride 4

__.14__<



—C.W. Choi, et al: Effect of Gmbenq on the Hepatic Alcohol Metabolizing Enzyme
System Activity in Chronic Alcohol-Treated Mouse

g 3040 37°Col4l incubation A}zl & 709
TCA & out well o} dol Lilif&

A skl e B /sl s acetaldehydesemica- Sk kel sk

BTAIE il

rbazone & WEEE 224 nm ol 4] ol ¢ = 2 MEOS ACC ol A 5,000 rom 9 R 104N 3

o) S st el elsted o hHREE Y nm off 4 h‘dmgen peroxidase & ;

S Th. BAIRILES W 10l mg protein  gieh. Catalase &) L Hifii beef liver
o] /K3 acetaldehyde nmoles 24 Jopabalch catalase 1mg o) 14pMHel 10 mM 9] HZOZ% Sl =

8 Catalase 2| H%E 1 unit & &b ek,

H. Aebi®] Jjuitv & K] Al (.,) miErh aleohol of &
&2 50 mM phosphate buffer(pH 7,0)1[1e} 10 mM : Dyl s Pv— ity 2 mlell 2/8N-
hydrogen peroxide 7+ 44{= T & &}x 0.5 ml H,80, 2ml el 109, sodium tungstate 2ml-Z el
=
£
=
-2 30
’,3'
-
E P// .
.
i:gz 15 A X\
g 3 \\\
4 o
°
1S
o
Y ’ KT -5
25 g0 750G g/mi)
ginseng  concen
Alfcohol - dehydrogenase
c 4
£ 3
=
s
° 104
o
o 2 00O GO
[ A
~ .
S T £
E ——'
e 5ﬂL/d
@ 14
o
§
-
=
S
[+
[}
< 0 . . L L } 0 L ; L L L n
25 50 7500 %g/ml) - 2.5 50 750107 g/mf}
ginseng concen ginseng concen
MEOQS Catalase

Fig. 1. Changes on the hepatic alcohol metabolism enzyme system in various concentration of ginseng
in vitro. The assay procedure was described in the text. Each value is a mean of 3 expe-
riments.
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Fig.” 2, Lineweaver-Burk plot of hepatic alcohol dehydrogenase activity with ethanol substrate.
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The

reaction mixture(4ml) contained 70 mM NaOH/glycine buffer, 10 mM ethanol, 0. 67 mM NAD,
0.1 ml of enzyme preparation and 2.5x10-5g/ml of ginseng. Each value represents a mean

of 3 experiments.
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Fig. 3. Lieweaver-Burk plot of hepatic microsomal ethanol-oxidizing system activity with ethanol
substrate. The reaction mixture(6 ml) contained 80 xM MgCl,, 20 #M nicotinamide, 3 M glu-
cose-g-phosphate, 80 pM phosphate buffer(pH 7.4), various concentraton of ethanol, 2.5X

107°g/ml of ginseng and 0.1 ml of enzyme preparation.
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Table 1. Effect of ginseng on the blood ethanol concentration in mouse after ethanol treatment

Treatment
Ethanol
Acute
Ethanol +ginseng
Ethanol
Chronic
Ethanol+ginseng

Ethanol concentration

(mg/100 ml) Percentage
150712 100
70--8.5% 47
14010 100
100-r9. 3* 70

Acute treatment: 0,2
mg/kg) i.p. treatment. Chronic treatment:

ml of 25% ethanol solution was injected intraperitoneally after ginseng(4
Male mice given 5% (v/v) ethanol solution for 60

days. The animals were decapitated 180 min after adminisration of the ginseng. The assay pro-
cedure was described in the text. The values are the means+S.E. of experiments.

* p<0.01
"1 Control
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Yig. 4. Effect of ginseng on the hepatic alcohol
dehydrogenase activity in acute and chro-
nic ethanol-treated mice.

Acute treatment: 0.2 ml of 25% ethanol
solution was injected intraperitoneally
after ginseng fraction(4 mg/kg) i.p. trea-
tment. Chronic treatment: Male mice were
given 5% (v/v) ethanol solution for 60 days.
The animals were decapitated 180 min
after administration of the ginseng. The
assay procedure was described in the text.
The values are the means+S.E. of 5 expe-

riments. *; p>0.01
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Fig, 5. Effect of ginseng on the hepatic microso-
mal ethanol-oxidizing system activity in
acute and chronic ethanol-treated male
mice.

Acute treatment: 0.2 ml of 25% ethanol
solution was injected intraperitoneally
after ginseng(4 mg/kg) i.p. treatment.
Chronic treatment: Male mice were given
5% (v/v) ethanol solution for 60 days. The
animals were decapitated 180 min after
administration of the ginseng. The assay
procedure was described in the text. The
values are the means+S.E. of 5experimnts.
*; p<0.05 #*; d<0.01
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Fig. 6. Effect of ginseng on the hepatic catalase
activity in acute and chronic ethanol-
treated male mice.

Acute treatment: 2ml of 25% ethanol
solution was injected intraperitoneally
after ginseng fraction(4 mg/kg) i.p. trea-
tment.

Chronic treatment: Male mice were given
5%,(v/v) ethanol solution for 60 days. The
animals were decapitated 180 min after
aministration of the ginseng. The assay
procedure was described in the text. The
values are the means+S.E. of 5 experi-
ments.
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