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The Effect of Ginseng Butanol Fraction on the Acetaldehyde Metabolism in Mice

Keun Huh, Chong-Min Park, Sang-Il Lee and Chong-Won Choi
College of Pharmacy, Yeungnam University, Gyeongsan 632, Korea

Abstract-—The present study was undertaken to investigate the possible effect of ginseng butanol fraction
on the hepatic acetaldehyde metabolism. Experimental animals were used for the subject of the study.
When, in case of mitochondrial aldehyde dehydrogenase (Ald DH), ginseng butanol fraction was added,
enzyme activity was increased in a small dose, while, in a large dose, it showed inhibitory effect. In terms
of kinetic aspect, ginseng butanol fraction has the effect to decrease the Km values of Ald DH. In vivo
studies, the activity of Ald DH increased by induction of acute intoxication of ethanol was further increased
through pretreatment with ginseng butanol fraction. When ginseng butanol fraction was given to mice fed
with 5% ethanol instead of water for 60 days, the activity of Ald DH in mitochondrial fraction decreased
to about 35% in chronic alcoholism, but after pretreatment of ginseng butanol fraction the activity was
restored to the control level. By the pretreatment with disulfiram, the Ald DH activity was inhibited in
normal and alcohol-treated groups, but after the treatment with ginseng butanol fraction the activity was
restored to the control level. The results suggest that ginseng butanol fraction enhance the Ald DH
activity inhibited by the treatment of disulfiram with no relation to NAD. It was observed that ginseng
butanol fraction markedly decrease the acetaldehyde levels in plasma and liver. All these observations
suggested that reduction of acetaldehyde in blood and liver should be dependent upon increased activity of
mitochondrial Ald DH. It is concluded that the recovery from alcohol intoxication should be prompted by
treatment with ginseng.
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Table I—Effect of ginseng butanol fraction on the plasma and liver acetaldehyde concentration in
mice after acetaldehyde treatment.

Treatment Acetaldehyde concentration Percentage
Plasma (pg/ml) Acetaldehyde 50+7.5 100
Acetaldehyde+gingeng 28+5. 0* 56
Liver(pg/g) Acetaldehyde 140.8+20.0 100
Acetaldehyde+-ginseng 104. 0+9. 2%* 75

Ginseng butanol fraction(4mg/kg) was 1n]ected to mouse 90mm before the acetaldehyde treatment. The
assay procedure was described in the text. The values are the means+S.E. of 5 experiments. * p<0. 05,
*k

p<0.0L

Table I—Effect of ginseng butanol fraction on the plasma and liver acetaldehyde concentration in
chronic ethanol-treated mice.

Treatment Acetaldehyde concentration Percentage

Plasma (pg/ml) Ethanol 30+£5.2 100
Ethanol+ginseng 2243.0 73
Liver(ug/g) Ethanol 961-13.6 100
Ethanol+ginseng 64411, 2% 67

Male mice were given 5% (v/v) ethanol solutlon for 60 days The ammals were decal;ltated 180min after

administration of the ginseng butanol fraction. The assay procedure was described in the text. The values
are the means+S.E. of 5 experiments. * p<{0. 05.
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Table III—-Changes on the hepatic mitochondrial aldehyde dehydrogenase activity in various
concentration of ginseng butanol fraction in vitro.

Concentration of ginseng(x 1075g/m))

0 1.0 2.0 2.5 5.0 7.5

Ald DH activity(n moles or .
NADH/mg protein/min) 25.8-+0.58 26.0+1.0 29.4:0.80 30.8+40.35*% 25.44+0.40 25.00.50

The reaction mixture(4ml) contained 70mM pyrophosphate buffer, pH8.0, propionaldehyde 6mM, NAD
13.3mM, pyrazole 16. 7mM, various concentration of ginseng butanol fraction and 0.1ml of enzyme
preparation. The values are the means+S.E. of 3 experiments. * p<{0. 01
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Fig. 1—Lineweaver-Burk plots of mitochondrial aldehyde dehydrogenase activity
with propionaldehyde as substrate.
The reaction mixture(4ml) contained 70mM pyrophosphate buffer, pH8. 0,
NAD 13.3mM, pyrazole 16.7mM, 2.5x107%g/ml of ginseng butanol
fraction and 0. Iml of enzyme preparation and various concentration of
propionaldehyde. The values are the means of 3 experiments.
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Fig. 2—Effect of ginseng butanol fraction on the 0

hepatic mitochondrial aldehyde dehydroge- Fig. 3—Effect of ginseng butanol fraction on the
nase activity in acute and chronic ethanol- hepatic mitochondrial aldehyde dehydroge-
treated male mice. nase activity in disulfiram-treated male
Acute treatment; 0.2ml of 25% ethanol solution mice.
was injected intraperitoneally after ginseng Disulfiram (300mg/kg) was administered to mice
butanol fraction (4mg/kg) i.p. treatment. by intraperitoneally injection for 3 days the last
Chronic treatment; Male mice were given 5% injected 90min before administration of 0.2ml of
(v/v) ethanol solution for 60 days. The assay 25% ethanol solution. Ginseng butanol fraction
procedure was described in the text. The values (Amg/kg) was injected i.p. The assay procedure
are the means=+S.E. of 5 experiments. * p<(0. 05, was described in the text. The values are the
** (0. 01 means+S.E. of 5 experiments. * p<{0.01.
L
v

1
-O——0 NAL

o N disui

O——O NAD - disul 1

L / s ) L 2

- 10 u 1 o Vo b o

Fig. 4—Lineweaver-Burk plots of hepatic mitochondrial aldehyde dehydrogenase activity.
The reaction mixture(dml) contained 70mM pyrophosphate buffer, pHS. 0,
propionaldehyde 6mM, pyrazole 16.7mM, disulfiram 3x1074M, various concent-
ration of NAD, 2.5x107%g/ml of ginseng butanol fraction and 0.1ml of enzyme
preparation. The values are the means of 3 experiments.
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