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Abstract— The anti-hepatotoxic activity of Panax ginseng was studied using galactosamine (GalN)-in-
duced cytotoxicity in primary cultured rat hepatocytes. Punax ginseng was fractionated into dammarane
glycosides and protein fractions. The dammarane glycosides was further fractionated into panaxadiol and
panaxatriol glycosides fractions. The protein fraction was further fractionated into four groups according
to the molecular weight; larger than 10,000 dalton, between 5,000 and 10,000 dalton, between 1,000 and
5,000 dalton and between 500 and 1,000 dalton. A significant lowering action on the clevated glutamic-
pyruvic transaminase (GPT) activity in the culture medium of hepatocytes treated with 1.5 mM GalN was
noticed with all four protein fractions studied at the concentration of both 50 g#g/m/ and 100 ug/ml.
However, the effect of dammarane glycosides fractions was not significant. It was noted that the addition
of 100 ug/m/l of protein fractions smaller than 5,000 dalton significantly enhanced the syntheses of protein
and RNA in the damaged hepatocytes induced by the treatment of 1.5 mM GalN. Dammarane glycosides
fractions significantly enhanced protein synthesis at the concentration of 100 ug/m/ in the damaged
hepatocytes by treatment of 1.5 mM GalN.

Keywords (1 Panax ginseng, Dammarane glycosides fraction, Protein fraction, Primary cultured rat hepa-
tocytes, Galactosamine-induced cytotoxicity
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Scheme I—Procedures for the extraction and fractionation of protein consituents of dried Panax ginseng root.
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Table I—The effect of dammarane glycosides fractions
of Panax ginseng on the GalN-induced cytotox-
icity in primary cultured rat hepatocytes.

Table II—The effect of protein fractions of Panax
ginseng on the GalN-induced cytotoxicity in
primary cultured rat hepatocytes.

GalN Concentration GPT

GalN Concentration GPT

Substance (mM)  @giml)  (Ufiter) Substance @mM)  @gm)  IUfiter)
3+1.7
Control 0 38.3+1.70 Control 0 0 383+1.70
1.5 0 65.7+6.65 15 0 65.7 +6.65
Total dammarane 1.5 10 59.048.29 Protein fraction 15 10 503+9.08
*
glycosides 50 60.0+8.64 larger than 50 4904216
*
fraction 100 53.3+1.25 10,000 dalton 100 49.0+2.45
) 5,000 dalton < 15 10 52.6+4.19
Panax.adlol 1.5 10 52.3+2.50 protein fraction 50 547+9.17
glyco‘mdes 50 52.3+2.05 <10,000 dalton 100 52.044.32
fraction 100 51.3+3.09
1,000 dalton < 15 10 51.0+6.16
Panaxatriol 1.5 10 63.31+4.03 protein fraction 50 52.0+1.63*
glycosides 50 56.6 +7.32 < 5,000 dalton 100 46.6+5.73*
fraction 100 57.6+2.05 500 dalton < 15 10 52.04+2.16
Results are expressed as mean + S.D. of 3 separate deter- protein fraction 50 52.0+1.41*
minations. < 1,000 dalton 100 453+5.31*

HE A A= 3EAA FE & 4 U &
TolAE glitel dammarane Al glycosides —‘_.-:i,
58 10pg/mllA 100 ug/mi 7 FA319%
W] GalN 2.2 $53 7M4s7t olr As 385
Ae By w43 RRlg AAe gm-
senosides 52 10ﬂg/ml ol v} 100 ug/mi 9 &

2 T3 ol 238 54E JeRIIE dlsle
w1x] 20(S)-ginsenosides-Rs 2] prosapogenin
20 (S)-ginsenosides-Rh,2te] GalN 2.2 f=
FHEEE ol AR 3 8AA Foke dTR
21g} vj sl & uwi, ginsenosides & 3 o
goz 25 7A7te] SAdo] A4E o357 w|et
SRk 7Hsl 3| 5ago] Yehbe Aoz F&3
o},

2 ATolA el AdE F7] HEle] AR
GalN & 7H| 2o A ¢] chilldst RNA @45 oA
3t kel £4-8 3J3lm, GalN el <fsle] £kt
< ZHAI2 9] 7153 Pelo] WSk virus 2G4 7&
dell &g A Al Rasln girk, EY
R AdlE WS w2 AT He & 7]*&01"1
ol#id AAeH-2 hid, DNA I RNA 9| 34
o] ¥aiAlel osle] el Az & 4 gl
o}, 22|22 GalNo| 93 Ae)E & 7HIEe

de, w2 2

After preincubation (1.5 h), the cells were exposed to the
medium (1.0 ml) containing 1.5 mM GalN.

Results are expressed as mean + S.D. of 3 separate deter-
minations.

Significantly different with respect to control: p<0.05*

" DNA o RNA ¢ $45%E 54351 <l
Ake] 7be] A BFHol vixle E3F dobrgiet,

% dammarane Al glycosides, panaxadiol
glycosides 2 panaxatriol glycosides & 77
100 xg/mi ¥ £AE M Tl Fol3olE o why
Azt RNA 9 $4o] 25 F7i=+e Ads -‘i'—?\i"
1} (Table III), DNA Aol o}F8 dix vl
A=A krh(Table IV), wheba l4tel dammar-
ane 7 glycosides = RNA % whial gHAjciAo]
A o3 28-S e AeE FZEHM panax-
adiol Al glycosides ¢l prostisol ¢] 7lell4] DNA-
dependant RNA polymerase ¢ 4% 71271
the B39 o]2d 55 vlg ks ol
A3 o B 77 FdsejoF sl

olakel wh EIEE FollA HxlEko] 5,000
dalton o|5}e] £ 100 ug/ml < Fo513 & =l
£45 A2 oAz RNA 9] g4e] oA
A 3 E=l9len], Hxleko]l 10,000dalton °]Ak]
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Table IIl — The effects of dammarane glycosides fractions of Panax ginseng on the syntheses of protein, RNA and
DNA in GalN-induced cytotoxicity in primary cultured rat hepatocytes.

Protein RNA DNA
Substance [3H)-Leucine [3H]-Uridine {3H]-Thymidine
incorporation incorporation incorporation
(100 g/ml) (dpm/5x 105 cells) (dpm/5 x 105 cells) (dpm/5x 105 cells)
N 1
orma 5,756 + 1,262 4,452+ 108 3,672+ 200
hepatocytes
GalN-treated
254+ 28 1,740+ 82 708+ 80
hepatocytes
Total d.
otal dammarane 334+ 114 2,252+ 204 7964132
glycosides fraction
Panaxadiol
i . 532+ 100** 2,300 +224** 664+ 114
glycosides fraction
P triol
anaxatrio 492+ 104** 3,282+ 424%** 9164218

glycosides fraction

After preincubation (1.5 h), the cells were exposed to the medium (1.0 ml) containing 1.5 mM GalN.
Results are expressed as mean+S.D. of 8 separate determinations.
Significantly different with respect to control: p<0.05*, p<0.01**, p<0.001***

Table IV—The effects of protein fractions of Panax ginseng on the syntheses of protein, RNA and DNA
in primary cultured rat hepatocytes.

Protein RNA DNA

P - STTY T T 3 — .
Substance [ H) Leucu'le [ H] Undu.le [ Hj Thyml.dlne

incorporation incorporation incorporation
(100 ug/ml) (dpm/5x 105 cells) (dpm/5 x 105 cells) (dpm/5 x 105 cells)
Normal

5,756 + 1,262 4,452+108 3,672+200
hepatocytes
GalN-treated

254+ 28 1,740+ 82 708+ 80

hepatocytes
Protein fraction
larger than 214+ 122 1,454 + 306 9144+ 42**

10,000 dalton

5,000 dalton <

protein fraction 252+ 62 2,392+ 344* 550+174
< 10,000 dalton

1,000 dalton <

protein fraction 538+  98** 2,638 +264*** 618+ 28
< 5,000 dalton

500 dalton <

protein fraction 446+  66** 3,034 +150*** 692+ 28
<1,000 dalton

After preincubation (1.5 h), the cells were exposed to the medium (1.0 mi) containing 1.5 mM GalN.
Results are expressed as meanz+S.D. of 3 separate determinations.
Significantly different with respect to control: p<0.05*, p<0.01**, p<0.001***
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1. 9l4+e] dammarane Al glycosides #3&¢&
100 ug/mi &) EE=olA £A48 A ZA GPT 3%
+ 97 e ASE vged, ) 33E
2 50 ug/mi 3} 100 pg/m!l 2] Fxol4 GPT #&
FAAIA 7H4A1A GalN o] 93 78S o=
A= 3 8A1A FU,

2. 9l4ke] dammarane Al glycosides 3%
100 ug/ml & <€A A Zol] FoA31E = =
A3} RNA 9] §Ao| =5 Frlsle 7A%E 3o
v} DNA Aol obF&l J3= wlAx] gsiet,

3. QAke] o B3E FolA ExlEke] 5000
dalton |32 2 & 100 ug/ml & F3151-2 o
£49 Az Azl RNA 9 4o 94
UA FE=lglom HExlgke] 10,000dalton oAkl
F4E 100 pg/ml & T35 L « DNA P4l
3 &= AYgE Bt
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