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Abstract : It was founded that an X-compound is contained in extracts from the root of 6-year
old red ginseng (6RG) compared with that from the root of 4-year old red ginseng(4RG). Both
water extract and petroleum ether extract (PEII) from 6RG or 4RG inhibited the release of [*H}-
serotonin induced by platelet activating factor (PAF; 40 ng/ml). Water extract and PEIl from
6RG inhibited potently PAF-induced [*H]-serotonin release compared with those from 4RG. X-
compound out of both water extract and PEII from 6RG inhibited the release of [*H]-serotonin in-
duced by collagen (100 pg/m!) or thrombin(20 U/ml). X-compound had a synergistic effect with
water extract from 4RG on collagen-and thrombin-induced ['H]-serotonin release out of human
platelets. The concentration(IC;,) of X-compound that require to inhihit 50% of [*H]-serotonin-
release was 3.25 pg/ml, and it is inferred that maximum concentration of X-compound that in-
hibits the release of [*H]-serotonin is 10 pg/ml. Because thrombosis is resulted mainly from the
irreversible aggregations which are intimately related with the serotonin release and migraine is
also caused when serotonin is released, it is inferred that water extract, PEIl and X-compound
from 6RG have antithrombosis and antimigrainous functions by inhibiting the release of serotonin
from human platelets.

Key words : 6-and 4-year old ginseng, petroleum ether extract, water extract, X-compound of 6-
year old red ginseng, inhibition of serotonin release.
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2 ofqe] FAelr), Sero-
tonine AdubH o g 4357|3, A H FRAGA
of A wiAE x|k, & 42e] dense bodiesell 7HA ol
FEElo] 9lan platelet activating factor(PAF),
collagen, ADP, thrombin-ell ©]&] A}=5-& ukts o
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1. dEN=

B Aol AMEEE A B g QAR Aol A A
gh 4 g 629 ke gy EFste Ao,
Frolabed 201710l 4 &, methanol, ethanol, chlo-
roform, acetone @ petroleum ethers-2] &2 3=
3 A|RE AlF diglh PAF(platelet activating
factor), thrombin, collagen @ t}+2 reagentE-- Sig-
ma Chemical Co.(St. Louis, Mo, USA)ell4] 5-Hy-

off I..N

o

droxy [G-"H]-tryptamine(creatinine sulphate)->
Amersham Life Science Co.ol|l*], 12|12, 71745t A}
2+9] platelet-rich plasma(PRP)& -4t A41x) E
Lol 4] -5]s}oich.

2. Serotonin loading

Ak 2L dAelld] ik ke AR
PRPE 125X gellA 103 53k 25Cell4] G4lgk & A
F-E A A A7), PRP 40 miell 5-Hydroxy [G-*HI-
tryptamine(serotonin, 1 uM)S A7}3}e] 37°CellA
607} incubation&t ¥ 1,100 x gollA] 10F 52t ¥
AlRelsla, A Eel platelets® Tris-citrate-hi-
carbonate buffer(129 mM NaCl, 10.9 mM Na - Ci-
trate, 8.9 mM NaHCO,, 1 mg/m/ glucose, 10 mM
Tris-Hydroxymethylamino methane, 2.8 mM KCl,
0.8 mM KH.PO,, 2 mM EDTA, pH 6.5)™l|A] 23]
AH F, EDTAZ} &r=leiel®] & Tris-citrate-
bicarhonate buffer(pH 6.9)"% suspendingd}sich,
472 EDTAY} +r=le] 9JR] -2 Tris-citrate-
bicarbonate buffer(pH 6.9)"ell4] 5x 10" cells/m/Z2
A8kt

3. Serotonin &E HIS

CaCl, 2 mM% §H+3H= platelets(10%mb)el 43
= e 6dd 4 F5F Y X-compoundE A7}
e AR o2 AbelellA] ¥kg tube(MHSA 0.5
mDE 37°CellA stirringshiA 28 59k preincu-
bation#Z] ©+& PAF(40 ng/ml), thrombin(20 U/
ml) ¥ collagen(100 pg/mi)-& A71sle] 58 F<t
uk-- A et ¥RS-2 16.5% formaldehyde@ =] A]
7131, 7L F ZA] 25CellA 1,100x g2 108-7F 4]
sho] AJ71 AFZe} 300 W= Scint A-XF(Packard)
10 m7F -9 scintillation vialell #7}Fsbed liquid
scintillation counter® cpm< 43k} Seroto-
nin] ¥FE2 Costa and Murphy2] #hy el ule} W
E8(%)-& AArsledct. Petroleum ether %83}
o7 ez HE] A2 X-compoundt: dimethylsul-
foxide(DMSO)ll o] A183157] wfjell, sero-
tonin WE-8(%)-2 DMS02] &3 H8AA A4k
skl 2 Aldlol] 2183} petroleum ether extract
9] 314 F=(15 phell s|dsl= DMSOe o) a4+
[*HI-serotonin> 8.6% WZ&E %t A4 PAF®
DMSOdl 48 A1# 1 mg/miz N z2gsld A, 24
ol A18-3F PAF] 8] 3%(40 ng/ml, ¥H-&-A 500
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1. Serotonin &S0 O|X= g1t

(1) PAFOll Qs 72IE [’HI serotonin W&EBIS
Ol D|Xl= 1t
Platelet-activating factor(PAF, 1-0-alkyl-2-acetyl-
sn-glycerophosphocholine)= platelet,
hage, leukocytes & basophils 5-2] A Fof|x] Hu]x5|
= phospholipid 241 autacoid® al z“l_c’i 4
2] ¢33} serotonin WE WS
ojlvjet hypotension, 3 54 S7) s, A4
71A] 5 5 ohefgt g3 S A lt e
= odeA }l"/} 1" Petroleum ether extract(PEID7}
ghfslo] glA] 9 d 4% (10%ml) suspension 4%
o PAF(40 ng/mDE A7}sled 53 F<t wk-8-A121S
o 2k 70+4 %(n=4)%+F2] [*Hl-serotonin®] 8
Hoar, olAE 100%FE sheis v 4434RG) ¥
62 TAH(6RG)S] PEIZF ['Hl-serotonin #HE4E
<ol #2= dgkE 2AIE 7o) Fig. 1o]th 4RGE
PEII(4PEIDY 6RG2] PEII(6PEI)= 25 PAF(40
ng/mD7}F §-218 ['H]-serotonin®] #}&HM-S- o34
dlaz, o1 oA A=E 6PEICl 23 7o) o] 7}3ich

macrop-

R EAR s

year old - red ginseng

Serotonin Release (%)

& ynar old-rad ansong

o 40 80 a0
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Fig. 1. Effect of petroleum ether extract from 4- or
6-year-old red ginseng on PAF-induced sero-
tonin release out of human platelets. The de-
gree of serotonin released by petroleum eth-
er extract(PEID) is expressed as a percen-
tage of that PAF(100%). PAF; platelets ac-
tivating factor(40 ng/ml), PEIl from 4- or 6-
year-old red ginseng; 40, 80(pg/ml). Data
are given as the mean+S.D.(n=4).

(Fig. 1). Fig. 2+= 4RG ¥ 6RGY] & 3%Fo| PAF
(40 ng/mDell 2] $-21% [*Hl-serotonin®] ®F&ut
ol Plx= A3 velga Qo) o859 B 3%
= oA PEI®} vizb7}A]2 PAFe] <9l#) #9
["H]-serotonin ¥WFE-S- ojA3x, 1
6RGE] el 23k Zle] 4RG2] A 97 AR} v
< 7H0cH(Fig. 2). 28]3 PAFS] &3 [*Hl-sero-
tonin WERRS- A& B 3552} PEIC 23]
o] Z3slAl defylel(Fig. 1, 2). Verapamil, prosta-
cyclin(PGI2)#} 7H2- 8 25h4+= cAMPS] 4L
A A7) ezZH A cytosolic-free Car FEE
ZFA Zle

PAF+= 8A4boll 4] adenylate cyclase®] 4] o)
= A cAMPE] AAE AelAlz oz diat &
pZs

A% serotonin WHEHN-S 22147 7o oy
A la, = E49k=he] phosphatidic acidel A4 &

718 ‘E4ksli= phosphoinositides®] %3]} sero-
tonin WEHRS-2 M2 72 AbfhAde] gl 8o0] ot 4
gt 2 ® ubgba, 6PEIZ} PAFA 23 [*H]-sero-
tonin HHEHH-E A A8 712 6PEIZY in vivo H in
vitrooll Al thrombin % collagenel] 2|8 &gt 34
Hhg-ell 4] cAMPS] A& XA o2 Eadt &
A& A7 AR collagenel] 28 phospha-
tidylinositol % phosphatidic acid®] 4] 6PEIIel
93 AAE Azl 7 Weke. 7rolsl gleky Azt
gt} v 6RGYF 4RGE] & & Eo] PAFe 2
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Fig. 2. Effects of water extracts from 4- or 6-year
old red ginseng on PAF(40 ng/mi)-induced
serotonin release out of human platelets. The
degree of serotonin released by water extacts
i1s expressed as a percentage of that PAF
(100%). PAF: platelets activating factor(40 ng/
ml), water extracts from 4- or 6-year-old red
ginseng: 40, 80(ug/ml). Data are given as the
mean—+S.D.(n=4).
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g} ["H]-serotonin HF& #H-2-8 Jx|5}A]1}k, o] 7o)

B 3%l 918 CAMP 44 Z7bell 7|18k el
A= g ataje)

(2) PAFO| 2sll FEl serotonin HH&EHIS0H 0|
= 642 EMO| X-compound?| 3}

6RG FFEoll= 4RGo 1= 1™ X-compoundZ}
LAstaL glgol Solgh S Alel A HNgE TLCA
A wbE ey o] X-compoundZ #5728
6RG2] PEI®} water extract® petroleum ether/
diethyl ether(1:1, v/v) &l Aol x] AMsled X-com-
w2l AR o) X-com-
F-ollz] xR o

iEl
1 odet.

pound$ scraped}ed
pound®] T#¢} o a7}
£ olo, A o 8 a9 oMo

6RGS] & % “é"ﬂ”ﬂ @2 X-compoundt PAF
(40 ng/mDell °ls 1% [*HI- ser()t()mn«] Hlz-o
AAg e, 1.255€ 10 ug/ml wrbR]= PAR
o 2fs) §-al%l ["H]-serotonin HL%"% o] 21| g =) o,
2 olAFe] EE E, 20~40 ug/midl 9ElAE [FH]-
serotonin®] HWFEHREo] 10 ug/m/e) 17 Hx} <7t
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Fig. 3. Effects of X- compound on PAF (40 ng/ml)-
induced serotonin release from human pla-
telets. The degree of serotonin released by X-
compound from water extracts of 6-year-old
red ginseng is expressed as a percentage of
collagen [100% : (Release), 0% : (Inhibition)].
Data are given as the mean+£S.D.(n=4).
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Z7Fsk= 73S Rlck(Fig. 3). Fig. 304 &

o] PAF7} §-213F [*Hl-serotonin ¥&(70£3.7%,
n=4)-% 100% =+ 0% % 3ld-3S uj PAF7} -l gk
['H]-serotonin ®-&% 50% Ask=d L3t X-
compound®] F%=(C,)E 3.25 ug/mil 7 % %} e
Uem, o] FE+= collagene] f-ldh & hwte] &4
+ qA|A17]+= ginsenoside Rg(IC,=6.9+1.1 pg/

m/)*' 5o} 78k B o),
(3) X-compound?} 42 EAQ| 2 £HE9| %t
20l 0lXj= &2
2k niebzo] 6RGEI
compound<= 10 pg/mi%] )
ug/mi, 40 pg/mi7tx] FEE Eolx ] o|A PAF
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-1 [*Hl-serotonin W34 34% A A3
L‘d, = 66.1+t4.0% (n=4)% H%ﬂ?ﬁﬂ 80 pg/mi<]

4RG ¥ FEFEl(Fig. 2) &% F43H10Ym))
suspensionell 10-, 20- % 40- pg/mi®l X-com-
poundE H7Fsle] PAF(40 ng/mh 2 EA4A3(10Y
m)-& A8kt old 10 pg/mie X-compoundel]
o3 oF 34.5+0.18%2] [*Hl-serotonine] ¥W&=9]
tH(Table 1). °]71& 6RGY & F&Eox] AAlgH
2% 80 ug/mie] PAF-
34% A A AL 7

X-compound-‘i 4RG2] &

#-21 [*H]-serotonin t”‘%% ek 3

A
( ig. 2) R} oF 47.89 o] AAA 713 A5-E 2vlgh
ol 28y} X-compound®] F%5 20-, 40- pg/mii
F7HA1719, 40 pg/mi®] X-compoundel ¢l [*H]-

serotonin W& 9] AE ] ¢reteh(Table 1).
0174—‘1 6RGE & FZ 54 AAE X-compound?]
27} 10 ug/mi7HA1 = 4RG & 3} A

EN-

= OTEE

Table 1. Effects of X-compound from water extract of 6-year-old red ginseng on PAF-induced serotonin
release out of human platelets. The degree of serotonin released by X-compound is expressed as a per-
centage of that of PAF plus water extract (4RGW, 80 pg/ml) of 4-year-old red ginseng (100%). PAF;
40 ng/ml, concentration of X-compound is 10-, 20-, 40- pg/ml, X; X-compound, 5-HT; serotonin. Data

are given as the mean+S.D.(n=4)

PAF+4RGW PAF+4RGW+ PAF+4RGW+ PAF+4RGW+

(80 ug/ml) X (10 pg/m) X (20 pg/mi) X (40 pg/mi)
5-HT Release (%) 66.1+4.0 34.5+0.18 52.5+3.16 62.4+0.22
Inhibition (%) 0 47.8 20.6 5.6
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Table 2. Effects of petroleum ether extract from 4-
year-old red ginseng on PAF (40 ng/ml)-in-
duced serotonin release out of human pla-
telets. The degree of serotonin released by
petroleum ether extract (PEI) from 4-year-
old red ginseng is expressed as a percentage
of that of PAF plus X-compound (40 pg/mi)
from PEIIl of 6-year-old red ginseng (100%).
Data are given as the mean=+S.D.(n=4)

PAF+X-  PAF+X-  PAF+X-

compound compound compound

(40 pg/ml) +4RG-PEIl +4RG-PEI
(40 pg/mi) (80 pg/mi)

81.3:£0.7 964131
52.7 60.9

5-HT release (%) 38.5%1.9
Change of 5-HT 0
releas (%)

© 2 [*H]-serotonin WEE AAAFIA|"E o] F&
olAo 2= AaIArt 7] Wil 6RGY £ &
Eo] 4RGY & FEEHT} PAF-+4 [*Hl-sero-
tonin 8-S ] 7ZstA A2 ZA(Fig. 2)-& 6RG
2] B F&EEdl4 £2|3F X-compoundel] &J& #e]
ohd-& F5%  9lch

g, PAF(40 ng/mi)7} -1 ['H]-serotonin ¥
Zukg-ollA 6RGS] PEICIA A AIgE X-compound(40
ug/mbell 93 38.5%2] ["H]-serotonin®] &% 15
(Table 2), °17-& 6RGS] & FFEIA ¥=l, AT
X-compound(40 ug/m)7} PAF-f+31 [*H]-serotonin
w2 98-8 gk 713 FAsly, 6RG-PEIS] X-
compounds PAF7} #2138 [*H]-serotonin #-&41hs-
(70%)% 45% B JAA 7152 U4-& 2J=lgkc}, 1]
1}, ©] X-compound(40 pg/ml)2} 4RG-PEII(40-, 80-
ug/mHE A FF-A1A eAHE W X-compo-
und HE-2.2 Hriste] WhgAIZE diret Frbe o
4RG-PEII] 40 pg/miell 23 81.3%, 80 pg/miell 2
3 96.4%2] [Hl-serotonin®] WHE=|9lcH Table 2).
0]72-& 6RG-PEI®] X-compound 5 A7}l <&t
[3H]-serotonin HE(38.5+£1.9%)2cl 4RG PEI®]
40-, 80- png/midll ol 27t 52.7-, 60.9-%4 ['HI-
serotonine] T ol wrEE 2o 2 AT Table
2). ©]7% 6RG-PEIN4 A& X-compound”}
PAF-8-l [*H]-serotonin #¥&4k-8 HAAI7|&= 7
o)) &l 4RGS) PEIE negative effectZ ez )
o oJujglt}. 13 %] b X-compound(40 pg/

m)<¢} 4RG-PEII(40-, 80- ug/ml)-g #7}sle] ubg-A|

1

A%

r=
o>

A=

Fots)

Collagen|

Collagen+4RG

Collagen+8AG]|

Collagen+4RG+BRG~X] 1
T
f i
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Serotonin Release({%)

Fig. 4. Effects of water extracts from 4-, 6-year old
red ginseng on collagen-induced serotonin
release out of human platelets. Collagen; 100
ug/ml, water extracts of 4- or 6-year-old red
ginseng; 100 pg/m/, X-compound from water
extract of 6-year-old red ginseng (100 pg/m/).
The degree of serotonin released by water
extracts 1s expressed as a percentage of that
of collagen (100%). Data are given as the
mean+S.D.(n=4).

728 w PAF--8<21 [*H]-serotonin BFEHFE-o|A] X-
compound(40 ug/mi) w5l 28 [*H]-serotonin
%(385+1.9%, Table 2)Xt} ] oA|=]o] o vlE&
£ 1] o}xio} & Flojrl, o]ake] A¥(Table 1, 2)2
E, 6RG2] PEIel|A] A A& X-compound+ 4RG4]
PEIl ¥ & 3%l v|s] PAF-#< [*Hl-serotonin
kg o] ZbsA GAFkaL ol 8-S o ¢ sich

(4) Collagen0l| 2|&t [’H]-serotonin BHE04| O|X|
=2 FE29 g

Collagen- & gho|v} F2o] =
o) At ZAlov} el HzEw Ay
A 73 EA serotoningd WEA]7 , d3to]
2219 Eako] mwW F4E £ T2 collagen®]
¥&¥ 3, B8 559 collagen(100 pg/mbel &
[*H]-serotonin #&4H-8~2 collagenell <&+ 4wt
o 595 Ca*ol 4% W39 calmodulin®}
7ZgFsted AA3A7) myosin-light chain kinaseol
2]%} actomyosing] 2lAkEbell 7]elghe} >

Fig. 4& collagen(100 pg/mdel &8t [*Hl-sero-
tonin ¥WERES] ¥)2E 4RG ¥ 6RG ¥ FEFEY
933F8- Z A3 Aolc} 6RG B FEE(100 pg/mi)
£ collagen(100 pg/mdel &3 F-<1€ [*Hl-sero-
tonin®] WEUR-S AAA AR, 4RG B FFE
(100 pg/mhell sy AA=A dskeh(Fig. 4).
a8y 6RGE & FEEddA Ee]HARE X-com-
pound(100 pg/ml)E A H71sked collagen(100
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pug/mD B HA3E 27474 4RG & FEE
=l &% Z1xc} [*H]-serotonin HFEH¥EE-0] T
3HAl o Al =k (Fig. 4). ©14& 6RG & —’F%%‘)ﬂﬂ
FZ3 X-compoundi 4RG £ FEE3 34 [*HI-
serotonin WEHH-S AlpH o2 ofxlshn

au

ol

ol_o__‘

olmgie}. s12}, 6RGE) & % % = o] X-
compound”} collagenel] 2% Ca*' 2] U8 244
717, = actomyosing] °L*J§1r§ AA A7) o7

A1 collagen(100 pg/mholl &gk [*H]-serotonin®| BF
5 dAIY A= A B gal)

(5) Thrombin0f| 2|5t [*H]-serotonin SHEHIS0]|
0|Xl= P&t

Thrombin- fibrin clot& A A7} FA A2

S BT A Bl SAEA =2 Y
thrombin(20 U/mDell & [Hl-serotonin HF& whe-

& 2 =29 collagen(100 pg/md)ol| 2]3F A3} vpzk
7HA & actomyosin®] gl4ks} el 7]q1 gk} 5

3] & F29 thrombin(20 U/m) 22 did
(10%mb5 A=3514 ['H]-serotonine 63.3+0.6%7}
A WEE9) 7, 100 ug/mi®] 4RG ¥ 6RG & F&&
< thrombin(20 U/m)e] 218 [*H]-serotonin®] H
ERhEE AF AAATIA kel Fig. 5). 0]
6RG-PEII7} thrombin(2 U/mDe] §-<1&k= [H]-se-
rotonin WEHR-S AT Bt ek APE] =
A=A 6RGE & F%E7 PEl+E ["Hl-serotonin
WEnhE Hagh SRSl AR AFIEHA| 8-
T 55 AR ZEvl 6RG E FEEClA A A

Thiombin

Thiombin + 4RG|

Qa_ﬂ

Thiombin+8RG|

Thiombin+ ARG +BAG ~X| Ij

n L n L
[ 10 20 £ 40 sa 8 70

Serotonin Retease{%)

Fig. 5. Effects of water extracts and its X-compunds
from 4- or 6-year-old red ginseng on thrombin-
induced serotonin release. Thrombin; 20 U/ml,
water extracts of 4-, 6-year-old red ginseng;
100 pg/ml, X-compound from water extracts
of 6 year old red ginseng; 100 ug/ml. Data are
given as the mean=S.D.(n=4).
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g} X-compound(100 pug/mi)+= thrombin(20 U/mb)el]
o1& 2% [*Hl-serotonin®] vr&E8Ee-5 7}shA| &
A A7, 4RG 2 6RG2] & 583 ¢4 6RGH
X-compound& H7Fsle] & A2¢(10Ym)-E throm-
bin(20 U/mhH o8 A=A)1719 [*H]-serotonin B4}
o] QA= cHFig. 5). ¢|7 22 YE] 6RGS] & F
ZEollA Be]AAZ X-compounds 4RG 2 6RGE
E FE5E3 A2 A5 22 thrombinel] 23 4
ko 2 2E)e] [*H]-serotonin ¥WEHR-S A A|7]aL
A28 2 4= gl#]gk, o] X-compound®] thrombinol]
21k actomyosin®] J4FSF Al 7|QlEh=A)=
A B &sict

Az o2 6T FAHERG) ¥ 49 FAHURG)
2] & F#£% ¥ PEll= AR d4adezie]9 ['H]-
serotonin g o AIBRE A, 1 AR R 4RG
o FFEHr} fi% 74Tt FAlol 6RGE] & £EE
2 PEIIZ%E] & ~741ﬂ?ﬂ X-compound= [“H]-
serotonin® HLEB] S- 738HA] oA A Bt opu]e}
4RG FZ=3 A ["H]-serotonin WEHR-S AH5
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