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The Effect of Ginsenosides on Galactosamine-induced Hepatotoxicity
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Abstract—Liver protective effects of ginsenosides as well as fractions of dammarane

glycosides of Panax ginseng were studied using galactosamine (GalN)—induced
cytotoxicity in primary cultured rat hepatocytes. Preventing effects on GalN-induced
hepatotoxicity were found both microscopic observation and determination of GPT level
with total dammarane glycosides fraction and 20(S)-ginsenoside-Rb, as well as 20(S)-
ginsenoside-Rg, at the concentration of 50 gg/ml. The syntheses of both protein and
RNA were significantly increased by the treatment of 50 gg/ml of total dammarane

glycoside fraction, 20(S)-ginsenoside-Rb,,

~Rc, -Re and -Rg,, respectively in both

normal and GaiN-induced cytotoxic hepatocytes.

Keywords—Cytotoxicity + dammarane glycosides « ginsenosides + GalN « hepatocytes
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Wistar male rat, 150-200¢g

injection of urethane by i.p.
Hepatic portal vein cannulation

] ,
Perfusion of liver and cutting of liver inferior

vena cava
addition of collagenase
Cannulation of superior vena cava and ligation

of inferior vena cava
Removal of - liver from the body and release

hepatocytes by gentle swirling of liver capsule

Filtration of the isolated hepatocytes through

250 4 nylon mesh
centrifugation at 50 g, 4 min
Inoculation on collagen-coated dish

Scheme 1. Isolation of hepatocytes.
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Table 1. Effects of dammarane glycosides of Panax ginseng on the galactosamine-induced cytotoxicity

in pr1mary cultured rat hepatocytes

GPT (%)

Substance Concentration

(pg/mi) GaIN(+) GaIN(-)
Control 0 100+ 5% 100455
Total dammarane glycosides fraction 50 68+ 6% 4812*
Panaxadiol glycosides fraction 50 7713 668
Panaxatriol glycosides fraction 50 76+ 9 52+3
20(8)-Ginsenoside-Rb, 50 434 9¥* 1008
20(S)-Ginsenoside-Re 50 70+ 6* 108+t6
20(S)-Ginsenoside-Re 50 64t 7* 12447
20(8S)~Ginsenoside-Rg,; 50 50+ 2%* 10248

Control GPT values: a) 84.0+4.00IU/L; b) 28. 341,52 IU/L; ¢) Meanstandard deviation,
Significantly different from control: *p<{0,05, **p<{0,01,
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Table II. Effects of dammarane glycosides of Pamaez ginseng on syntheses of protein, RNA and DNA
in galactosamine-induced cytotoxic hepatocytes

Substance(50 pg/m!l)

Protein [3H)-leucine
incorporation
(dpm/5X 10° cells)

RNA (PHJ- —uridine
incorporation
(dpm/5 X 10s cells)

DNA (*H]-thymidine

incorporation
(dpm/5x 105 cells)

Control (—GalN)

Control (+4GalN)

Total dammarane glycosides fraction
Panaxadiol glycosides fraction
Panaxatriol glycosides fraction
20(S)-Ginsenoside-Rb,
20(8)-Ginsenoside-Re
20(S)-Ginsenoside-Re
20(S)-Ginsenoside-Rg,

1, 5594697 1,935%180
4111 65 620150
5881136 1,0414+120
460-180 788106
549170 976 55
738+170%* 1,921+ 2%

1, 099+156*** 1,4704 99**
646163*% 1,215+ 55*
991+269%* 1,471% 49

a) Mean-tstandard deviation.

1,042-395%
645+ 18
986+ 36
860112
949+ 27
887+ 24
689+ 24

26 75
842+ 76

Significantly different from control: *p<{0.05, **p<{0.01 ***p< 0. 001.

Table III. Effects of dammarane glycosides of Panax ginseng on syntheses of protein, RNA and DNA
in primary cultured rat hepatocytes

Protein (*H]-leucine

RNA [*HJ-uridine

DNA [*H]-thymidine

Substance(50 pg/ml) incorporation incorporation incorporation
(dpm/5%10° cells) (dpm/5 X 10° cells) (dpm/5x10° cells)
Control 1, 56594:697 1,9354180 1,0424:395%

- Total dammarane glycosides fraction 3, 1394-673* 2,928+ 180%* 1,447+127
Panaxadiol glycosides fraction 3, 3064-168* 2,787+ 30%* 1,314+152
Panaxatriol glycosides fraction 3, 765+205%* 2,493% 289% 1,043+112
20(S)-Ginsenoside-Rb, 4,163422%% 3,311+ 69%+ 1,072£139
20(S)-Ginsenoside-Re 2, 485:+745 2,2011-188 8651418
20(8)-Ginsenoside-Re 2, 305:£740 2, 079240 9784256
20(S)-Ginsenoside-Rg: 4,235 220%** 2,639+ 49%* 1,306+152

a) Mean+standard deviation.

Significantly different from control: *p<0.05, **p<0.01 ***p<0.001.

>
PN
2,
e

17

o 2

2 e
e
ofly
hul

T R
o
N

S
rr
2
ft

—
A TER T e g
=
=2

By

U

_—’e_dliplonlé;:Zo}.i—Io

29 A9E dol G4z A9
%9 FaE 27

eASl

Azt AbE s

& Lo

19 .01, galactosamineo @ wa-L

Sl o

e 2

o] dye exclusion
B} l‘i—?i‘:‘r Trypa blue 1 41 < (0. 4%)
R

a,
2 o

=
i
o
It o 2 oy

1
|0

ox =z 2009)-

ginsenoside-Rb, 0] 1} 20 (S) -ginsenoside-Rg,-2- 50

pg/ml S %o =
Ergont A%

A%

w9} wo] 45

135
2 AE 549 AxFdE fANE AELE

% 9% 4 99

Galactosamineel] ¢} &}

7 wue

0

7ol A 2

ghu] 2 22 RNA §4 o] galactosamined]| &) s}
dA o} dojvts Aoz FHAYG 1 ula

2} 20(S)-ginsenoside-Rb,,

-Re, -Re @ -Rg,9]

7+ 235 Ao galactosamineo] 9)3}e] A=

gulzl 2 RNA §3<&

FU FIF

AL A7EdE

HEANBRA ve)
EHAAE Lot Bl 4dte] WAATAEA
A Z wFhel Aot



Vol. 22, No. 4, 1991

Fig. 1A, Primary cultured rat hepatocytes incubated
for 48 hrs. (x200).

Fig. 1B. Primary cultured rat hepatocytes treated
with GaIN. After 1.5hr preincubation,
hepatocytes were treated with 1.5mM
GalN and further incubated for 48 hrs.

(% 200).

Primary cultured rat hepatocytes treated
with GalN and 20(s)-ginsenoside-Rb;,.
After 1.5hr preincubation, hepatocytes
were treated with 1,5mM GalN and 50
pg/ml  20(s)-ginsenoside-Rb; and then
further incubated for 48 hrs, (x200).

Fig. 1C.
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