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Abstract[ JLipophilic fractions (LF) from Panax ginseng C.A. Meyer strongly inhibited human platelet
aggregations induced by thrombin. When platelets were prelabeled with 5-Hydroxy[ G-*H]-tryptamine

(serotonin) and then stimulated by thrombin, LF inhibited the release of serotonin in a dose-dependent

manner. From this result, we suggest that LF have antiplatelet and antimigraine functions by inhibiting

the release of serotonin.
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Introduction

Serotonins are usually found in the gastrointesti-
nal tract, platelets, and central nervous system in
mammalians. The dense bodies in platelet are the
main deposits when the concentration of serotonins
is calculated by per protein contained in a cell.”
Being an autacoidal characteristics, serotonin sti-
mulates the platelet aggregations as concomittantly
released when platelet is aggregated. Because thro-
mbosis is resulted mainly from the irreversible ag-
gregations which are intimately related with the
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serotonin release’ ™ and migraine is also caused
when serotonin is released,®” the inhibition of the
serotonin release by LF is associated with antipla-
telet and antimigrainous functions. In this paper,
we discussed a new possibility of LF as an antipla-

telet drug.
Materials and Methods

1. Materials

5-Hydroxy[ G-*H]-tryptamine(creatinine sulphate)
was purchased from Amersham Life Science Co,,
and the other chemical reagents were obtained
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from Sigma Chemical Co.

2. Preparation of lipophilic fraction from Panax
ginseng C.A. Meyer and its thin layger chromatog-
ram

500 g of Korean red ginseng were ground into
fine powder by a cut mill and has been deposited
in 2500 m/ of petroleum ether for 7 days. Then,
it was extracted 3 times with petroleum ether at
room temperature and concentrated with vaccum
evaporator. The resulting concentrated sample (20
mg) was loaded on to the silicic acid column (di-
meter : 1.5cm, distance 20cm) and successively
eluted with 100 m/ of hexane/diethylether (95:5,
v/v), chloroform/methanol (4:1, v/v), chloroform/
methanol (3:2, v/v), chloroform/methanol (1:4, v
/v), chloroform, chloroform/acetone (9: 1, v/v), ace-
tone and methanol in order. The 100 m/ of each
eluate and petroleum ether extracts were concent-
rated and 10 W of sample were spotted on TLC
and developed with petroum ether/diethy! ether (7 :
3, v/v) in order to identify the kinds of lipids. X
fraction was scrapped from TLC and was extracted
with chroloform/methanol (1:2, v/v). The extract
was concentrated with evaporator and dissolved in
chloroform/methanol (1:2, v/v). 10 W of X fraction
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was spotted on TLC plate and developed in chloro-
form/diethyl ether (1:1, v/v). X; and X, fractions
were scrapped, extracted with chloroform/methanol
(1:2, v/v) and concentrated with evaporator. All
fractions were dissolved in the dimethylsulfoxide
(DMSO) to be used in the experiment.

3. Preparation of washed platelets

Platelet-rich plasma (PRP) obtained from the an-
tecubital vein of normal human volunteers, was pu-
rchased from Taejon Red Cross Blood Center. Du-
ring PRP preparation, blood was anticoagulated
with CPD solution (sodium citrate, NaH,PQ,, glu-
cose, adenine mixture; Korea Green Cross Pharm.).
PRP was centrifuged at 125x g for 10 min to re-
move red blood cells, and was washed twice in
Tris-citrate-bicarbonate buffer (pH 6.5 containing
2mM EDTA) by centrifugation at 1,100 x g for 10
min. Because EDTA has an inhibitory action on
platelet aggregation, the washed platelets were re-
centrifuged twice with suspending buffer (pH 6.9,¥
without EDTA). Finally, platelet numbers were ad-
justed to 5X 108 cells/m/ in the suspending buffer.
All the above procedures were carried out at 25C
to avoid platelet aggregation by cold condition.

4. Measurement of platelet aggregation

The washed platelets were preincubated in a cu-
vette with gentle stirring for 3 min at 37C. Each
reaction cuvette contained 2 mM CaCl, with or wi-
thout a testing material. Platelets were stimulated
by 0.1 units of thrombin/m/ for 5 min with gentle
stirring. Aggregation was measured with absorbance
at 660 nm using a uv/visible spectrophotometer
(Beckman DU-6). Transmisson (T) was calculated
from following formula.

1
10AA
AA=5A—-3A

T:

5A=absorbance when aggregation reaction has oc-
curred for 5 min
3A=absorbance when preincubation was carried
out for 3 min
Suspending buffer was used as reference (absor-
bance 0). All fractions were dissolved in DMSO,
therefore, its pure activity was calculated by subst-
racting that of DMSO.

5. Measurement of serotonin release

One pM of 5-hydroxy[ G-*H]tryptamine (creati-
nine sulphate) was added to human platelet rich
plasma (PRP). 5-Hydroxy[G-*H]tryptamine has a
fluorescent property, so that PRP was wrapped with
aluminum foil and incubated at 37C for 60 min.
5-hydroxytryptamine(serotonin)-loaded platelets
were prepared as described in “perpartion ot wa-
shed platelets”. The release of serotonin was mea-

sured by the method of Costa and Murphy.”
Results

1. TLC pattern of lipophilic fraction (LF)
The petroleum ether extract from Korean red

Fig. 1. Thin layer chromatogram of petroleum ether
extract from red ginseng and its subfractions.
All samples were spotted on the glass plate
coated with silica gel (particle size; 5~17 um,
layer; 250 um) and then the plate was develo-
ped in the solvent systems as follows; A side :
petroleum ether/diethyl ether (7:3, v/v), B
side : chloroform/diethyl ether (1:1, v/v). To
identify the spots of separated compounds, the
plate was air dried and then exposed to I, va-
por. 1:petroleum ether extracts. 2 : fraction
eluted by hexane/diethylether (95:5, v/v). 3:
fraction eluted by the mixture of chloroform
and methanol (ref. : method). 4(N) : panaxynol
standard. 5(D) : panaxydol standard. 6(T): pa-
naxytriol standard.
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ginseng root was developed on TLC plate with pet-
roleum ether/diethyl ether (7 : 3, v/v) solution. The
spots of polyacetylene compounds such as nanaxy-
nol, panaxydol, and panaxytriol were identified on
the TLC plate as shown in Fig.1 (lanes 1~6).
When the extract with petroleum ether (Fig. 1, lane
1) was eluted with various solvent combination as
described in the methods, X fraction eluted with
chloroform/methanol (4:1, 3:2 and 1:4, v/v), ch-
loroform, chloroform/acetone (9:1, v/v), acetone
and methanol was only identified on the origin of
TLC plate in the all eluates (Fig. 1, lane 3). Polya-
cetylene compounds of LF were eluted in he-
xane/diethylether (95:5, v/v) (Fig. 1, lane 2). Ho-
wever, because the contamination of panaxytriol on
the origin, we developed the X fraction in the sol-
vent system of chloroform/diethyl ether (1:1. v/v)
again. As shown in Fig. 1B, panaxytriol was not de-
tected, but a polar lipophilic spot (X)) and non nolar
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lipopnilic one (X,) were detected on origin and Ry
0.8 on the plate, respectively. At present, the chara-
cteristics and structure of separated compounds
have not been determined and further study is re-
quired.

2. Effects on platelet aggregations and the release
of serotcnin

Table 1. Inhibition of human platelet aggregation in-
duced by thrombin

Inhibition of
aggregation

Degrees of
aggregation (%)

Thrombin (1 p/mi) 82 (n—2) 0
Thrombin (1 p/mf)+ 105+ 1.1 872+ 1.34
LF (100 pg/ml) (n—=4) (n=4)

Aggregation reactions were performed as described in
the method. X fraction observed in Fig. 1 was designa-
ted as LF in this table. The data are given as mean+ S.
D. (n—-2~4).
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Fig. 2. Inhibition of lipophilic frction from Korean red ginseng on serotonin release in the thrombin induced
platelet aggregation. A : Inhition of X, fraction. B : Inhibition of X, fraction. Human platelets (10%/m/) loaded
with [*H] serotonin were preincubated at 37C for 3 min with addition of 2mM CaCl, and X, or X,
and then stimulated by the 2 units of thrombin/m/ for 5 min to release the serotonin. The reaction was
terminated by the addition of 16.5% formaldehyde and the reaction tubes were centrifuged at 1,100x g
for 10 min immediately. The 100 W of supernatnt were transferred into the vials containing 10 m/ of
Scint A-XF (packard) to measure the cpm by a liquid scintillation counter. The total cpm value from
platelets (10°/m/) was 140,000~ 150,000. The degree of serotonin release by each fraction is expressed
as percentage. All the data are compensated by DMSO where NSF is dissolved. The data are given

as the meant S.D. (n=4). T : Thrombin (2 u/mi).
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When human platelets were stimulated by thro-
mbin (1 u/ml), aggregations were occurred by 82%.
However, when plateletes were preincubated for 2
min with an addition of X-fraction (100 ug/mi), the
aggregations were inhibited up to 87.2% (Table 1).
As shown in Fig. 2, when plateletes were prelabled
with *H-serotonin and stimulated with 2 u/m/ of th-
rombin, 83% of serotonin were released out of hu-
man plateletes. But X; and X, fractions inhibited
the release of serotonin in a dose dependent man-
ner (Fig.2A, B). X, fraction was stronger than X,
fraction in the inhibition of serotonin release.

Discussion

When platelets are stimulated by thrombin, throm-
boxane A2(TXA2) is produced and platelets are
aggregated by TXA,!
trations of thrombin (1~5 u/m/) stimulate the release
of serotonin, and cause the irreversible aggregation.?
The aggregations induced by high dose of throm-
bin were not successfully inhibited by inhibiting
the production of TXA, only.? This means that the
serotonin was released from platelets by high con-

Especially high concen-

centration of thrombin. Indomethacin, a well known
antiplatelet drug, is known to not inhibit the seroto-
nin release when the platelets are stimulated with
high concentrations of thrombin.!? But X fraction
and its subfractions, X; and X, inhibited the plate-
let aggregations and the serotonin release when
platelets were induced by high concentrations of
thrombin, respectively. Therefore, it can be sugges-
ted that X; and X, fractions from Korea red ginseng
inhibit the irreversible aggregation induced by high
concentrations of thrombin and possibly inhibit the
thrombosis by inhibiting the release of serotonin.
Polyacetylene compounds such as panaxynol, pana-
xydol, panaxytriol were contained in petroleum
ether extracts of red gineng. These polyacetylene
compounds inhibit the platelet aggregation.'” In our
experiment, X; and X, fractions of petroleum ether
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extracts was not polyacetylene compounds. Accordi-
ngly, X; and X, fractions seem to be a novel substa-
nces tht inhibit platelet aggregation.
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