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The Effect of Korean Red Ginseng Water-extract on Aging-related Changes in the
Xenobiotic Metabolizing Enzyme System in the Liver of Rats
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ABSTRACTS : The present study was designed to investigate aging-related effects on the activities of xenobiotic metaboliz-
ing enzymes of rat liver by dietary supplementation of Korean red ginseng water-extract. Rat did not show any discernible
signs or the rejection symptoms, and blood GOT and GPT levels were not influenced by ginseng water extracts. Cytochrome
P-450 levels, and NADPH cytochrome P450 reductase, P-450 dependent ethoxycoumarin O-deethylase, and benzphetamine
N-demethylase activities were decreased with aging, however, these phase I system enzymes activities in the ginseng group of
24 months were well maintained compared with normal group. But, Levels of cytochrome bs and NADH-cytochrome bs
reductase activities were also decreased with aging and were not found a clear difference between two groups. Glutathione-
S-transferase activity, phase II enzyme system, in liver cytosols was also decreased in old ages, but the degree of decrease was
higher in normal group than in giuseng supplemented group. These results indicate that long-term supplementation of red
ginseng water extracts from weaning to 24 months do not show any side effects to rats, and retard age-related deteriorations

of xenobiotic metabolizing enzymes activities in old ages.
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Table 1. Age-related changes of liver mass, blood GOT and GPT activities in the Normal group and ginseng supplemented group.

" a Age (months)
S
ems roup 3 6 12 24
) Normal 9.8 £ 1.1 15.9+0.8 17.2+2.2 12.0£1.6*
Liver mass (g) .
Ginseng 10.4£1.7 153+1.7 17.5+2.2 141+1.8
Normal 55+ 9 47 £4 457 66 +13*
GOT (@ ,
Ginseng 54%5 55%6 54£10 54+0
Normal 174 37 %5 28+5 43 £8*
GCPT (b) )
Ginseng 18+£2 33+£M 22+4 36+4*

(@) : Glutamate-oxaloacetate transminas (units/l). (b) : Glutamate-pyruvate transminase (units/l).
Male S.D. rats received drinking water with or without ginseng extracts (25 me/kg body weight). Values are expressed as mean + SD from 8 male

SD rats.
* Significant different from 12 months old rats (p < 0.05).
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Fig. 1. Age-related changes of cytochrome P450 contents in liver
microsomes from the normal group and ginseng water-
extracts supplemented group.

Male S.D. rats received drinking water with or without
Korean red ginseng water-extracts (25 mg/kg body weight).
Each point is the mean +SD with 8 male S.D. rats. |
* : Significantly different from 3 months of rats (p < 0.01).
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Fig. 2. Age-related chanﬁes of NADPH-cytochrome P450 redu-
ctase-activities in liver microsomes from the normal group
and ginseng water-extracts supplemented group.

Male S.D. rtas received drinking water with or without
Korean red ginseng water extracts (25 mg/kg body weight).
Each point is the mean +SD with 8 male S.D. rats.

* : Significantly different from 3 months of rats (p < 0.017).
# : Significantly different from 24 months of normal
group (p < 0.05).
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Table 2. Age-related changes of ethoxycoumarin O-deethylase and benzphetamin N-demethylase activities in liver microsomes of the

control group and ginseng supplemented group.

Ethoxycoumarin O-deethylase®

Benzphetamine N-demethylase®

Age (months)

Normal Ginseng Normal Ginseng
3 346+£35 36.2+238 7.94+£0.95 8.12£0.56
6 321+3.7 34.4+3.2 7.76 £1.10 7.84+0.64
12 30.2+£28 325149 7.08+£1.12 7.57 £0.82
24 248+£2.9* 31.0+4.5# 572+£0.91* 6.81+0.97

a: arbitrary fluorescent unit, b: nmoles/mg protein min.

Male S.D. rtas received drinking water with or without Korean red ginseng extracts (25 mg/kg body weight) Each point is the mean £ SD with 8

male S.D. rats.
* : Significantly different from 3 months of rats (p < 0.01).

# : Significantly different from 24 months of normal group (p < 0.05).
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Table 3. Age-related changes of cytochrome bs level and bs reductase activity in liver microsomes of the normal group and ginseng

supplemented group.

Cytochrome bs? Cytochrome bs reductase”
Age (months) - -
Normal Cinseng Normal Ginseng
3 0.52+0.07 0.51+0.07 3.47+£0.28 3.58+£0.35
6 0.50+£0.06 0.52+0.05 3.52+0.35 3.54£0.31
12 0.41£0.06 0.46 £0.04 2.60+0.33 2.97+£0.13
24 0.40+0.04 0.44 +0.05 2.67+£0.22* 2.88+0.44

a : nmoles/mg protein. b : umoles/mg protein/min.

Male S.D. rats received drinking water with or without Korean red ginseng water extracts (25 mg/kg body weight} Each point is the mean + SD

with 8 male S.D. rats.
* : Significantly different from 3 months of rats (p < 0.01).
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AY 715E 53] LZA|A o] EF AL 715 (MFOs) A
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Fig. 3. Age-related changes of glutathione-S-transferase activities
in” liver cytosols from the normal group and ginseng
supplemented group.

Male S.D. rtas received drinking water with or without
Korean red ginseng water-extracts (25 mg/kg body weight).
Each point is the mean £SD with 8 male S.D. rats.

* : Significantly different from 3 months of rats (p < 0.01).
# : Significantly different from 24 months of normal group
(p < 0.05).
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