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Abstract

The effects of ginseng saponins and some phenolic acids
on the in vitro biosynthesis of prostaglandins was examined
in order to identify the role of some ginseng components
on the regulaion of arachidonic acid metabolism. The pro-
ductions of prostaglandin E:(PGE-.). prostaglandin F:a(PGF:a).
thromboxane By(TxB:) and 6-keto-prostaglandin F,a(6-keto-
PGFia) from [‘Hl-arachidonic acid were evaluated with
rabbit kidney microsome, human platelet homogenate and
bovine aortic microsome. The amounts of the total cyclooxy-
genase products from arachidonic acid did't show significant
changes in the presence of ginseng saponins. Panaxadiol.

panaxatriol and all of the ginsenosides used in these expen-
ments reduced the formation of TxB.. while increased the
6-keto-PGFa production dose dependently. Ginseng saponins
.did"t inhibit the ADP(10pM) induced platelet aggregation.
but sodium arachidonate (0.5 mM) induced platelet aggre-
gation. but sodium arachidonate (0.5 mM) induced platelet
aggregation was  significantly inhibited. These findings
suggest that ginseng saponins seem to play a role in the
regulation of the arachidonate metabolism. probably by
affecting the divergent biosynthetic pathway of prostaglandins
from endoperoxide.

Introduction

Modern pharmacological studies on the effects of gin-
seng could be summerized as (Hong et al. 1979). The
multifarious pharmacological action of ginseng. such as
effect on central nervous system. cardiovascular system.
metabolic activity of body, hematopoietic system, gas-
trointestinal tract and even on stress or cancer. makes
it passible to suggest some humoral factor through which
the effects of ginseng might be mediated. The prosta-
glandins could be considered to be one of such humoral
factor.

Therefore, the effects of ginseng saponin on the in
vitro  biosynthesis of prostaglandins was examined to
identify the role of ginseng components on the regulation of
arachidonic acid metabolism.

Meterial and Methods

The products of arachidonic acid metabolism using
various enzyme sources, rabbit kidney microsome (Morri-
son et al, 1978), human platelet homogenate (Haurand
et al. 1985) and bovine aortic microsome (Moncada et al.
1976) were evaluated with PGE,. PGE.a, TxB, and 6keto
-PGE,a production from *H-arachidonic acid determined
by thin layer chromatography (Fig. 1).

Results

Table 1. Effects of ginseng saponin on the formation of
total cyclooxygenase metabolites.

Cyclooxgenase Products Converted (%)

Addition Source
RKM BAM HPH

Control

Panaxadiol 500 ug/ml
Panaxatriol 500 ug/ml
G-Rb: 500 ug/ml
G-Rc 500 ug/ml
G-Re 500 ug/ml

18.65+2.09 16.68+1.75 23.17+2.53
15.69+ 421 2021+235 2243+2.68
15554403 17.82+2.19 22.61+298
1694+ 1.98 1743+202 1935+ 212
19.09+ 1.65 20.38+259 17.06+2.54
2067+ 2.11 1884+ 158 21.60+2.18
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The amounts of total cyclooxygenase products produced
by various enzyme sources did not show any significant
changes in the presence of ginseng saponins (Table 1).

But each divergent prostaglandin productions are in-
fluenced by Ginseng saponins. Both panaxadiol or panaxa-
triol increased the 6keto-PGFa production and sup-
pressed the PGF.a and TxB: production but PGE: production
was not influenced significantly (Fig. 2).

Ginsenoside Rb. also increased the production of 6K-
PGF,a and decreased the production of TxB; dose dependen-
tly but the productions of PGE: and PGF:a were not signifi-
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Fig. 1. TCL pattern of authentic PG standards.
Solvent : ethylacetate : acetic acid : trimethylpentane : D.W.
=11:2:5:10
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Fig. 2. Effects of panaxadiol and panaxatriol (5X10* g/ml) on ara-
chidonate metabolite formation.
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Fig. 3. Effect of G-Rb; on arachidonate metabolite for-
mation. Each point represents as the percentage for
the control. Each points were mean of 5 experiments.

(%) PGE;; (&) PGFza; (®) TxBj; (C) 6-keto-PGFa.

cantly influenced by ginsenoside Rb: in concentration of 10
to 1000 ug/ml (Fig. 3).

In the presence of ginsenoside Rc, the production of
tketo-PGF.a was increased but that of PGF. PGF.a
and TxB: were decreased dose-dependently (Fig. 4).

The effect of ginsenoside Re on divergent prostaglandin
production was quite similar to that of ginsenoside Rb,
the production of 6K-PGFia was increased and
that of TxB: was decreased dose-dependently but the
productions of PGF; and PGF.a were not affected (Fig. 5).

The effect of ginseng saponins in a concentration of
500 ug/ml on the formation of TxB; was compared with
that of imidazole in using HPH as enzyme source. In
general, ginseng saponins suppress the production of
TxB: and the potency of ginsenoside Rb in a concent-
ration of. 500 ug/m] was equivalent with that of imidazole
in a concentrations of 2 mM (Fig. 6).
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Fig. 4. Effect of G-Rc on arachidonate metabolite for-
mation. Each point represents as the percentage for
the control. Each points were mean of 5 experiments.
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Fig. 5. Effect of G-Re on arachidonate metabolite for-
métion. (©) PGE; (2) PGF.a: (8 TxBx; (€) 6-keto-
P Fla.

And ginseng saponins seems to potentiate the effect
of imidazole additively (Fig. 7).

The production of 6K-PGFia in the BAM was inhibit-
ed by tranylcypromine dose dependently and the inhibitory
effect of tranylcypromine on production of 6K-PGEa
was nearly compeletely reversed by ginsenosides (Table 2.)

The biological significance of the effect of ginseng
saponins, on production of TxB, was evaluated by the
effect of ginsenoside on human platelet aggregation.

Sodium arachidonate induced platelet aggregation was
significantly inhibited by all the ginseng saponins tested
except ginsenoside Rb, but ADP induced platelet aggre-
gation was not affected. While indomethacin inhibited the
both of sodium arachidonate or ADP induced platelet
aggregation, imidazole only inhibited sodium arachidonate
induced aggregation (Table 3).
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Fig. 6. Effects of ginseng saponins (500ug/ml) on TxB,
formation in HPH compared with imidazole (5SmM).
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Fig. 7. Combination effect of ginsenosides (each conc,
500ug/ml) and imidazole in HPH.

HPH (Img protein in 10 ml Tris-HCl buffer, ph 74)
were incubated with arachidonic acid ([*HJ-AA, 05 uGj,
05 mM) in the presence of imidazole only or imidazole
+ ginsenoside. Data shown are the change for the control.
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H. Saito: As you know there are three different types
of saponins, panaxadiol, panaxatriol, and ofeanolic acid
glycosides. Ginsenoside Ro, oleanolic acid glycoside con-
tained in ginseng, was effective in my antiinflammatory
experiments. 1 hope you use GRo in your series of experiment.

C.W. Park: Thank you very much for your suggestions.
I will try it in the nearest future.

F. Sandberg: Can you draw any conclusion from your
experiments as regard to clinical effect in the inflammation ?
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Table 2. Effects of ginsenoside on the biosynthesis of pros
tacyclin in the presence of tranylcypromine in BAM

6K-PGFa
Pretreatment % conversion from [*H]-AA
Tranylcypromine 0 8.73 (100%)
0.1 mM 848 (97.1%)
I mM 7.20 (82.5%)
5 mM 395 (45.3%)
10 mM 2.65 (30.4%)
‘Tranylcypromine ~ + G-Rb:
5 mM 5X10% g/ml 6.83 (7182%)
+ G-Re
5X10™* g/ml 8.58 (98.3%)
+ G-Re
5X 10" g/ml 8.84 (101.3%)

Table 3. Effects of some ginsenosides on human platelet
aggregation induced by ADP and arachidonate

% light transmission

Addition Stimulant
ADP (10 uM) AA-Na (ImM)

Controt 77.5+29 74.00+ 5.0

Pretreatment
imidazole 5mM 64.59+ 4.8 1563+ 3.1*
Indomethacin 40 uM 51.25+4.1*% 26.25+ 52*
P-diol 0.5 mg/ml 74.38+ 35 175+ 3.3*
P-Triol 0.5 mg/ml 78.75+ 59 2125+ 6.8*
G-Rby 05 mg/ml 7125+ 4.7 7188+ 59
GRb; 05mg/m} 74.38+ 5.8 1813+ 5.1*
G-Re 0.5 mg/ml 7813+ 45 16.25+ 4.8*
G-Re 0.5 mg/ml 74.25+ 3.6 3625+ 9.7*
GRg 05 mg/ml 7000+ 57  14.38+45*

Aggregation was measured as percent light transmission.
Values are Mean+ SD. of 3 experiments performed in PRP
(Platelet Conc; 3-3.5X10°/ul)  preincubated with drugs
for 15 min at 37°C.

*. p<0.005, as compared to control.

In conclusion ginseng saponin seems to play a role
in the regulation of arachidonic acid metabolism, in which
ginseng saponin increase the prostacyclin and decrease
the thromboxane production probably by affecting the
divergent metabolic pathway of prostaglandins from endo-
peroxide but not by affecting arachidonic acid metabolism
through cyclooxygenase

C. W. Park ! 1 am not sure but clinical effect of ginseng
in the inflammation may be related to this results.

R. R. Bridges: The concentration of ginsenosides
utilized to inhibit the production of prostaglandins and
thromboxans appeared to be quite high. Are these con-
centrations too high to represent physiologic concent-
rations in individuals taking ginseng?

C. W. Park: Yes, I agree with you. The concentrations
of ginsenosides used in this experiment was quite higher
than physiological concentration.



H. Oura: Did you investigate the effect of Rg; on platelet
aggregation?
C. W. Park . Unfortunately, I did not.
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1. Arachidonic acid 2% E A€ & cyclooxygenase W34
- ¥ malondialdehyde®] ¥& Aol A3 & A4 saponin 4
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saponin A4 ¥ E& cyclooxygenasedl AH zZ &34 vt A
A Fof.
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A3 & ZF7kA 7} Panaxatriol = 44 43S 2o
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keto-PGFia 8} B3 & 74120 ol TxA; synthetase 24
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