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Abstract(] The effects of Ginseng saponins on the 7z vitro biosynthesis of prostaglandins were examin-
ed in order to identify the role of some Ginseng components on the regulation of arachidonic acid meta-
bolism. The productions of prostaglandin E» (PGEy), F, (PGFy), thromboxane By (TXBy) and 6- ketopro-
staglandin F; (6-Keto-PGF ) from [3H]-arachidonic acid were evaluater by radiochromatographic ana-
lysis with rabbit kidney microsome, human platelet homogenate and bovine aortic microsome. The
amounts of the total prostaglandins produced by cyclooxygenase activity and malondialdehyde from
arachidonic acid didn’t show significant changes in the presence of Ginseng saponins. Both of panaxadiol
and panaxatriol didn't affect the production of PGE, while the formations of PGF, and TXB, were mar-
kedly reduced and the production of prostacyclin was increased. The formation of TXB,was reduced by
ginsenoside Rby, Re, and Re, however the production of 6-Keto-PGF, was increased dose dependently up
to 1 mg/ml. Moreover, platelet aggregations induced by arachidonic acid and U46619 (9.11-methano-
epoxy PGHj), TXA,mimetics, were also inhibited by three ginsenosides. The effect of G-Re on prostacyc-
lin synthetase was inhibited by tranylcypromine, prostacyclin synthetase inhibitor. These results suggest
that Ginseng saponins may not directly act on cyclooxygenase but afftect on the divergent pathway from

endoperoxide.

Keywordds] Panax ginseng C.A. Meyer, ginseng saponin, ginsenoside, prostaglandin E3,F, , thrombox-

ane B,, prostacyclin.
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%% PGE,, PGF,,, TXB, % 6-keto-PGF,,& %
F A4dstg e 58 RKMel#i= PGE, =
PGF,,2l “§4del, HPH ol TXA 9 n| i3
el iHel TXB,Y 4o, BAMell4ls= pros-
tacyclin & #all 4H2-¢l 6-keto-PGF 2 el £
Alghg- 2kelgtedck(Table 1),
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Table 1. Conversion characteristics of [BH] AA by
RKM, BAM, and HPH

Enzyme cpmi Percent converted
Products source* (x103, M+S.D.) (MtS.D) "
PGE, RKM 9.2+1.0 59+0.7 11
BAM 4.7+1.1 29406 6
HPH 7.7+41.0 51408 15
PGF, RKM 10.8+0.8 7.0£0.7 11
BAM 5.0+1.0 3.1£0.6 6
HPH 44+07 3.1+05 13
TXB, RKM 4.1+1.0 2.7+0.6
BAM 3.3+0.6 2.0+0.4
HPH 14.2+6.0 97438 15
6-Keto-  pgm 48411  31+08 11
PGF, BAM 14.2+4.0 8.7+2.6 6
HPH 9.0+1.1 6.3+08 15

*RKM: Rabbit kidney microsome, 2+ 0.2 mg protein.
BAM: Bovine aortic microsome, 2+ 0.2 mg protein.
HPH: Human platelet homogenate, 0.5+ 0.1 mg protein.

* Substrate is 0.5 uCi of [3H] AA (final conc., 40 M) in

RKM and BAM, whereas 0.5 #Ci of [3H] AA (0.5 mM) in

HPH.
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Table 2. Effects of ginseng saponin on the formation of
total PGs by cyclooxygenase

evel of total PGs* (%, M+S.D)

Compound
RKM BAM HPH

Control 18.7+2.1 16.7+1.8 232+25
Panaxadiol 500 yg/ml 156.7+4.2 20.2+2.4 224127
Panaxatriol 500,g/m!  15.6+4.0 178:2.2 22613.0
G-Rby 500 2g/ml 16.9+2.0 174+20 194121
G-Re 5004g/ml 19.1+1.7 204126 17.1+25
G-Re 500 4g/mi 20.7+21 189+1.6 216122

*Data were presented as percent of products formed from [3H]

-AA.

Table 3. Malondialdehyde contents of human platelets
produced by sodium arachidonate (0.5 mM)

Malondialdehyde
Compound (4M/109 platelet/ % of control
30 min)

Control 5.0+1.0 100
Epinephrine 5 mM 7.0+1.2 140.7 £10.1
Indomethacin 40 uM 1.3+0.1 262+ 34
GRb, 500 ug/mi 5.1+0.7 102.4+ 9.1
G-Re 500 pg/ml 5.6+0.8 113.3+ 8.1
G-Re 500 g/ml 5.3+0.6 107.1+ 7.8
& Holx] 9koter} epinephrine # zl-oll 4] -2
A 2A F71si2lil indomethacin H &) <ol A =
HAjahA 2Alslolg-5 & 4 AUrH(Table 3/,
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Fig. 1. Effects of panaxadiol and panaxatriol (5x 10-4
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Fig. 2. Effect of G-Rb, on the formation of PGs (n=5).
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Table 4. Effects of some ginsenosides on human
platelet aggregation induced by ADP and
sodium arachidonate

Percent light transmission

Compound (M+S.D.)
ADP (10 uM) AA-Na (1 mM)

Control 77.5+2.9 74.0+5.0
Imidazole 5 mM 64.6+4.8 15.6+3.1*
Indomethacin 40 uM 51.3+4.1* 26.3+5.2*
Panaxadiol 0.5 mg/ml 74.4+3.5 17.5+3.3*
Panaxatriol 0.5 mg/ml 78.8+5.9 21.3+6.8*%
G-Rby 0.5 mg/ml 71.3+4.7 71.9+5.9
G-Rb, 0.5 mg/ml 74.4+5.8 18.1+5.1*
G-Re 0.5 mg/ml 78.1+4.5 16.3+4.8*
G-Re 0.5 mg/ml 74.3+3.6 36.3+9.7*
G-Rg; 0.5 mg/ml 70.0+5.7 14.4+4.5*
a)yn=>5

*; p<0.01.
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Fig. 6. Effect of ginsenosides on platelet aggregation in-
duced by u46619 (0.5 M, a).
(b) G-Rb, (¢) G-Rb, (d) G-Re
(e) G-Re (f) G-Rg;, 0.5 mg/ml.

m! =%l G-Rb,, G-Re, G-Re & 345k 84
At 7hzb 765 78.1, 51.19% 54 TXB, 4 7h4
ob4lrl fabslelct, wek, TXA, #Akeko]l U46619

{9.11-methanoepoxy PGH,) 0.5,M-& & 42}
oA feAlE AHEd A (Figéol M s ara-
chidoric acid & %28t =43k F3Ae AHipel

Lo obe b @ gk A0 ol TXA,

synthetase o ch3gl 28918 oF & ol

QlAbabEd o] = ~Eldat

HE Aol ol Ak o 207

Table 5. Combination effects of serotonin and ginseno-
sides on the production of prostacyclin in BAM

Percent of 6-keto-PGF,

Compound Production Percent of control
Control 8.7+1.0 100
Serotonin

10uM 12.14+1.5 130.8+15.0
Serotonin

30 M 18.4+1.7 211.2+20.1
G-Rb,

5x10-4 g/ml 11.0+1.8 120.8+19.3
G-Re

5% 10-4 g/mi 13.942.0 159.4+21.8
G-Re

5%x10-4 g/ml 14.04+1.7 160.7+18.1
Serotonin
10 uM + G-Rb,

5x10-4g/ml+G-Re 18.4+2.1* 211.2+25.3
5x10-4 g/ml+G-Re 17.6+2.0* 201.8+24.7
5x10-4 g/ml 20.6+2.4* 236.24+28.4

*: p<0.01 as compared with the effect of ginsenosides only

Table 6. Effects of ginsenosides on the biosynthesis of
prostacyclin in the presence of tranylcypromine

in BAM
Compound pretreated pp(*f}s‘clen;,?of dg‘ckt?sg;)
Tranylcypromine
0 8.7 (100 %)
0.1 mM 8.5 ( 97.1%)
1 mM 7.2 ( 82.5%)
5 mM 4.0 ( 45.3%)
10 mM 2.7 ( 30.4%)
Tranylcypromine + G-Rb,
5x10-% g/ml+G-Re 6.8 ( 78.2%)
5x10-4 g/ml+G-Re 8.6 ( 98.3%)

5%x10-4 g/ml 8.8 (101.3%)

a) Each data were expressed as means of 5 experiments
b) () represents percent of control.

6. Prostacyclin synthetaseo| [H & gin-
senoside F2| &2}

BAM(sbig% ., 2mg/mi)el  5-hydroxytry-
ptamine (serotonin)-& 4 * 3 ¥ 6-keto-PGF,, 2

Yol wrelEdor Zvlslelc, wal ser-
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oha A zbslvt,

2i4k saponin o iAol wgh bl tdted=
SB-adrenergic receptor 2| ZAslell o8 FHelep=
Fafo] glont A el A AR Bk
o] Hloll Qlom 2 PGHY FE AL 4+ 3l

= #mo] 9t dvisbd PGE,= dabsbzbzkg,
PGF,, &= #a43%zt&e] glwdl catecholamine
& PGE, 434d< =x4]7|5. PGE, g4l =

Aelzz A renin ¥ ohvie} Natwxw =l AHF4f 9
ol = peptide hormone S¢] #A|gto] 1 15]of1®
ojo} dgkel W% vl A AL dae] 45 o|shzk

_9_01 oij%u? L 9 a} £ o 1:}— 0191 7Lg

Bkl o3 o] viR ¢4k saponin o] #HxHAlel o
g arks oiea £ 4 elezfeh o dhelals

ol 283} © saponin A H-E0]
PGF,, &Aool tistoi= & 9s F2 £t
il ol glont TXA, 44 e}
] prostacyclin F4E7Fs 7bA gk TXAw

10
-
hw
2,

*o
9!
&

mo

)
3.

(o3
—_

)

bz zhg glo] b S Aol oo
prostacyclin & &kl ahahg- ofollx Hagl A

ol g gat obgr] Hadlel A AR 2Eo) gl

kAol r3S o]Far vk, TXA, synthetase
ol a) 2-8-2- LlEpl s obE dadh S Al S

%3] g3 4 (antithrombotic agent) &4 2] 8-
7| 7h Sz,

A4 2 TXA, synthetase off gk 12{a]
A 242 imidazole ¢ imidazole % A
OKY 1581[sodium (E)-3{4-(3-pyridylmethyl]
4-[-2-(1H-imidazol-
1-yl) ethoxy]-benzoic acid hydrochloride (UK-
37248, Dazoxiben), CGS 12970[3-methyl-2-{3-
pyridyl}-1-indoleoctanoic acid], SQ 29, 548
[1S-[1,2(5Z) ,38,41]-7-[3-[[2-[ (phenylamino)
carbonyl]hydrazino]methyl]-7-oxabicyclo[ 2,2,
1]hept-2-y1]-5-heptenoic acid 5] ¢lv}, =aid
imidazole & TXA, A2} 7 =3 PGE,
AZIbe wolter] wlal| Akgg ginsenoside
2 PGE,o 4Rzl S7Hs Holx] ok why

e ze] o4

-phenyl}-2-methacrylate],
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prostacyclin 849 F7be dEPiEY o]
TXA, synthetase {A4lA % dazoxiben ol x 7
< AnE 29t ghe, ginsenoside £9 TXB,
B A7l 7heel prostacycling A4S
7bEE HEy 3AS Helx] ¢kol TxA, syn-
thetase ol o3t 2z <l dxAle}a wlygar 4= ¢

v gaolglom g TXA; fakekal  U46619199
o) frsle Gad SHNSAES st

U46619 2 5% 43l S3o) usle] zlhzte
=

ginsenoside 52 arachidonic acid & Fx% &z

500

TRl A A rpieleng 2gahs
gholshedct,

Ginsenoside 5-2] prostacyclin 4 457} 2h§-2

1
TXA, /\(i 40 109 ,q] AL,Q.J] AL = /\1_ 1151]#]04‘ }\4
I prostacyclin sy nthetase 5 2 ohE Ok%
29 F suloctidil (10 M), D1pyr1damole(1—100

uM) 3} FAbeh Aeke Bolm glo] TXA, synthe-
tase °} 4 2h3 olollx k& prostacyclin 4%
7ldel glowlel spHEla, %4 prostacyclin

synthetaseol 3l agonist =38 A 7Aslodc},
Prostacyclin synthetase <j#ladlg Hi%  tr.
anylcypromine 5mM?®*&  prostacyclin synthe-
tase 7} 1A|E wkg-Alol 4] zhrte]

= prostacyclin 4 4% 31842 4=l -

ginsenoside
1% G-Re
ale| tranylecypromine o] tHaled v A= odja)
-8 vhshyelch, PGI» E R ’\H,L &
el x HlEM D ErbE vpRR Ab] akgel] ¢
24 o 7F-5-%'}"P.
G-Rb., G-Rc, G-Re -+
donic acid 25-E|

g

o] 4kxy- ko] arachi-

cyclooxygenase 5 %38l <4
T

5l endoperoxide Z.5-€] 7h7kol gk g4 =
w

g Aakd wb E9), TXA, Qynthetase % pro-

beleban Abisie,

stacyclin synthetase o “-8-3

2 o

ol 4 o] prostaglandin % arachidonic
acid AR Aol nlx]i ofaks Alsldlo g 4y
qlskel ekelshed 2bgv|dg g o g m Al

vk, %, [*H]-arachidonic acid £ 71 Q % wdo|F

atrbE ol TR Ak

df Aol oAk o 209

o EALE W& mi-
crosome, A4 deolel #+gl homogenate 5%
EAaR1o8 & invitro YA el WIS F=
arg HAstsdcl, A

microsome, 42

% <14t saponin 42
ol A48k 9l4 saponin 4 ¥ panaxadiol,
panaxatriol ™ protopanaxadiol | saponin <]
Ginsenoside Rb, (G-Rb,), Ginsenoside Rc(G-Rc)
= protopanaxatriol 7|
side Re(G-Re)elair},

1. Arachidonic acid 258 4= % cyclo-
oxygenase 434845 % malondialdehyde ¢ ©
2+ Agel A23} el saponin 40 A Fx
Slefl A FejHal Mshg Holx]| ¢hgh=d] o] olal
saponin ‘é—ﬁ’:?% cyclooxygenase o] 2% =43}
A ke RS Adddal Fof,

2. Panaxdiol( 5(0,ug/ml)—°~ PGE, A&l
diol glovt PGF, % TXB,o d4% #ax
o] FAlo] 6-keto-PGF,,8] QAL =127
Panaxatriol = r+Fsk oF4-8- ¥.eiv},

3. G-Rb,, Rc, Reoll ¢]3ll TXB,o 44& %
BEE RN /1/;_'cv}‘3f“>b‘r 6-keto-PGF 2] 4%

FelHes Fobstddrt, wdk arachidonic acid
2} TXAZ Tr/\FZﬂ 46619 (9,11-methanoepoxy
PGH,) & x3 d4gt 3% 48 A gins
enoside | o8l <Azrt, G-Red 6-keto-
PGF, 44457} & prostacyclin 34 E4934)
Aol ejsl Askatadr},

ol el

saponin <!  Ginseno-

o o o2

oY
Qo

Arket o] 94k saponin

arachidonic acid 248l cyclooxygenase & %3

ack A4dxl endoperoxide @41 7 7hel prostag-
landin & #4al= &4, %3 G-Rbh¥ TXA,
synthetase ol 7k <l 42, G-Re+ pros-
tacyclm Aqbdoll Ealal2 AslatA F3lol 7)o

ahefet 4) b o),
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