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Note

Non-Saponin Fraction from Panax ginseng C.A. Meyer
Inhibits Platelet Aggregation
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Abstract{JHexane, hexane/diethylether and chloroform fractions from Panax ginseng C.A. Meyer strongly
inhibited human platelet aggregation induced by a high dose of thrombin (2 u/mi). Chloroform fraction
more strongly inhibited the platelet aggregation than the other two fractions among them. There were
fatty acid ester and phosphate ester instead of polyacethylene compounds in the chloroform fraction.
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Introduction

Panax ginseng C.A. Meyer (Araliaceae) is a tradi-
tionally, well-known oriental folk medicine reported
to improve or invigorate the physiological condition
that is weakened by various diseases. It was repor-
ted that panaxynol from Panax ginseng C.A. Meyer
inhibited the platelet aggregation induced by a low
dose of thrombin (0.1 u/m/).” Non-saponin fraction
(NSF) devoid of panaxynol, nonetheless, inhibited
both release of serotonin and human platelet aggre-
gation induced by a low doses of thrombin(1~2u
/mi).? Platelet aggregation induced by a high dose
of thrombin is irreversible and related to the re-
lease of serotonin.® ® Thrombosis is mainly resul-
ted from irreversible aggregation which is intima-
tely related with the release of serotonin® ® The
platelet aggregation induced by thrombin is prima-
rily dependent upon the level of thromboxane A,
(TXA,) which is synthesized via cyclooxygenase pa-
thway from arachidonic acids liberated from memb-
rane phospholipids of platelets,” ™"

This paper describes that NSF inhibits the agg-
regation of human platelets induced by a high dose
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of thrombin (2 u/ml).
Materials and Methods

1. Materials

Thrombin (from bovine plasma) and all the other
chemical reagents were purchased from Sigma
Chemical Co.

2. Preparation of Non-Saponin Fraction (NSF)
from Panax ginseng C.A. Meyer

500 g of red Panax ginseng was fined to powder
by a cut mill and deposited in 2500 m/ of petroleum
ether for 7 days in cold chamber (4C). Then, it
was extracted with petroleum ether 3 times at room
temperature and concentrated at 25C with a rotary
vacuum evaporator (EYELA, Tokyo RiKaKiKai, Co.,
LTD., Type:N-N). The yield was 0.2%. The concen-
trate was dissolved in petroleum ether and kept
at —20C to be used for the following experiments.

3. Subfractions of NSF and their thin layer chro-
matography

To subfractionate NSF to fractions of polar and
non-polar, NSF was successively eluted with 100 m/
of hexane, hexane/diethylether (95 :5, v/v) and ch-
loroform on a silicic acid column (diameter; 1.5 cm,
length; 25 cm). Thin layer chromatography was pe-
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rformed in order to identify the substances in elue-
nts as follows : The eluent was concentrated by N,
gas, spotted onto the glass plate (silicic acid-coated,
particle size; 1~17 um, layer; 250 ym), and develo-
ped with petroleum ether/diethylether (7:3, v/v).
Spots were identified by I, vapor and 10% H,SO..

4. Preparation of washed platelets

Platelet-rich plasma (PRP) obtained from the an-
tecubital vein of normal human volunteers was pur-
chased from Taejon Red Cross Blood Center, Ko-
rea. The blood had been anticoagulated with CPD
sol. (sodium citrate, NaH,PQO,, glucose, adenine mi-
xture; Korea Green Cross Pharm. Co.) during PRP
preparation. PRP was centrifuged at 125 x g for 10
min to remove red blood cells. PRP was washed
twice in Tris-citrate-bicarbonate buffer (pH 6.5,
containing 2 mM EDTA) by centrifuging at 1,100x g
for 10 min. Because EDTA has an inhibitory action
on platelet aggregations, the washed platelets were
recentrifuged twice with suspending buffer (pH 6.
9" without EDTA) to remove EDTA. Finally, the
platelet number was adjusted to 5X10* cells/m/
with suspending buffer. All the above procedures
were carried out at 25C to avoid platelet aggrega-
tins by cooling.

5. Measurement of platelet aggregation

The washed platelets were preincubated in a
uv/visible spectrophotometer cuvette with gentle
stirring for 3min at 37C in the presence of 2 mM
CaCl, with or without testing materials, and then
stimulated with thrombin (2 u/m!/) for 5min with
gentle stirring. Platelet aggregations were measured
with a uv/visible spectrophotometer (Beckman DU-
6) at 660 nm. Transmission (T) was calculated using
the following formula.

1
T: 10AA
AA=5A—-3A

5A =absorbance value after aggregation reaction
occurred for 5 min
3A =absorbance value after preincubation had
been carried out for 3 min
Suspending buffer was used as reference (absor-
bance 0). Because NSF was dissolved in dimethyl
sulfoxide (DMSQ), its pure activity was compensa-
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ted by subtracting the absorbance of DMSO from
that of NSF.

6. Infrared absorption spectra of non-saponin fra-
ction

Non-saponin fraction (NSF) was scrapped from
TLC plate and extracted with chloroform/methanol
(1:2, v/v). The extract was concentrated with a
vacuum evaporator (EYELA, Tokyo RiKaKiKai, Co.,
LTD., Type:N-N) and dried with a vacuum pump
for 24 hr. The concentrate was pelleted with KBr
and was scanned with an infrared spectrophotome-
ter (Perkin Elmer, Model:1330).

Results and Discussion

1. Thin layer chromatography of subfraction of
NSF and their effects on platelet aggregation

NSF contains both non-polar substances (R
above 0.5) and polar substances (R;; below 0.26)
as well as polyacethylene compounds such as pana-
xynol (Ry; 0.35), panaxydo! (Ry 0.26), panaxytriol
(Ri; 0.03) and so on (Fig. 1, lane 1). The hexane
subfraction contains non-polar substances (Rj;
above 0.5) without polyacethylene compounds (Fig.
1, lane 2) and inhibits the platelet aggregation in-
duced by 2 units of thrombin/m/ about to the extent
of 55% (Table 1). The hexane/diethylether (95: 5,
v/v) subfraction includes the polyacethylene com-
pounds and inhibits the platelet aggregations indu-
ced by thrombin (2 u/m/) about to 54% (Fig. 1, lane
3, Table 1). In the chloroform subfraction, polar co-
mpounds were detected on the origin, which inhi-
bits platelet aggregations to 92% (Fig. 1, lane 4, Ta-
ble 1). Above results imply that the inhibitory effect
of NSF on thrombin-induced platelet aggregations
is due to its subfraction of hexane, hexane/diethy-
lether, and chloroform. Especiaily, it is interesting
that the chloroform subfraction is devoid of polya-
cethylene compounds and inhibits platelet aggrega-
tions most strongly.

2. Chemical characteristics of NSF

Infrared spectrum of chloroform-subfraction sho-
wed typical absorption characteristics; C=0 stret-
ching of ester (1740 cm '), C-O stretching of ester
(1120 cm ') and P=0 stretching of phosphate ester
(1250 cm ') (Fig. 2). Acethylene bonds in polyaceth-
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Fig. 1. Thin layer chromatography of subfractions elu-
ted with non-polr solvent and polar solvent
from NSF. NSF was loaded onto the silicic acid
column (diameter : 1.5 cm, length : 25 cm) and
continuously eluted with hexane, hexane/die-
thylether (95:5, v/v) and chloroform. 10 w/ of
each eluent was spotted onto the glass plate
coated with silica gel (particle size : 1~17 pm,
layer : 250 um) and then developed with petro-
leum ether/diethylether (7:3, v/v). The spots
were identified by I, vapor and 10% H,SO..
1 : petroleum ether subfraction
2 :hexane subfraction
3 : hexane/diethylether (95:5, v/v) subfrac-

tion

: chloroform subfraction

: panaxynol standard

: panaxydol standard

: panaxytriol standard

-0z~

ylene compounds have absorption in 22601, 2250,
224071, 22207! and 21507! on infrared spectrum.'?
Especially in chloroform-subfraction were contained
docosatrienoic acid more than 90% (data not
shown). It is suggested that the chloroform-subfrac-
tion has antiplatelet activities and contains a kind
of substance with fatty acid ester and phosphate
ester.

Panaxynol is one of polyacethylene compounds
and is reported to inhibit the platelet aggregation.”

24 A

Table 1. Effects of non-polar subfraction and polar su-
bfraction of NSF on platelet aggregation in-
duced by thrombin

Inhibitory degree on

Subfraction platelet aggregation (%)
Hexane 55.25+ 7.42
Hexane/diethylether
+
©95: 5. v/v) 54.00+ 1.60
Chloroform 92.50+ 1.00

The inhibitory degree of subfractions of NSF on aggre-
gation is indicated as percentage of what 80% aggrega-
tion induced by thrombin (2 u/m/) is allocated as cont-
rol (100). The data are given as mean* S.D. (n=4~5).
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Fig. 2. Infrared absorption spectra of chloroform subf-
raction from Panax ginseng C.A. Meyer. The
spots developed by chloroform from NSF on
TLC were scrapped from the plate and extrac-
ted with chloroform/methanol (1:2, v/v). The
purified chloroform subfraction was pelleted
with KBr and was scanned with an infrared
spectrophotometer (Perkin Elmer, Model:13
30).

But polar subfraction (chloroform-subfraction) de-
void of panaxynol inhibited platelet aggregation
more strongly than both non-polar subfraction and
polyacethylene compounds-containing subfraction
which were eluted by hexane and diethylether (Fig.
1, Table 1). Although which subfraction of NSF
has a major por ion in antiplatelet functions is not
certain, it may be a clue to solve the problem that
polar subfraction contains fatty acid ester and phos-
phate ester.

Generally the platelets incubated with thrombin
are more susceptible to breakage in a gradient of
glycerol-EDTA.' In our experiments, platelets were
washed twice with buffer containing EDTA to re-
move a trace of Ca’*.” Accordingly, we could not
exclude the possibility that platelets were broken
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during the washing process. If platelets were bro-
ken, the other intact platelets would be aggregated
by stimulators of platelets such as ADP, serotonin,
PAF and Ca** released out pf granules. However,
when platelets suspended with buffer without
EDTA in the presence of NSF were preincubated,
the aggregation (Table 1) did not occurr. EDTA also
causes the partial proteolysis of actin-binding pro-
tein, fibronectin, a myosin and thrombin sensitive
protein.¥ These mean that platelets can be inacti-
vated by EDTA. If the inhibition of aggregation by
NSF were due to the inactivation of platelets resul-
ting from EDTA, our results may be false and pla-
telet aggregation, TXA, productin’® and serotonin
release”? would not occurr by thombin. However
by thrombin, platelet aggregation occurred to 80%
and platelet metaholites were produced (Table 1).™®
The above considerations mean that platelets were
not broken and not inactivated by EDTA, and the
inhibition on aggregation and production of platelet
metabolites by NSF is not false.
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