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Abstract Objective Polysaccharide sulfate (PSS) was investigated for its anti-thrombosis activity in vitro and ex
vivo in this study. Methods The platelet-rich plasma (PRP) was incubated with PSS (12.5 - 150 pg/ml) or ASA
(1.15 pg/ml) for 5 min before adding ADP (final concentration, 5 uM). Antiplatelet activities in vitro and ex vivo in
rat platelets and the possible mechanism were also explored. Results PSS significantly inhibited ADP-induced rat
platelet aggregation. Meanwhile, PSS decreased malondialdehyde (MDA) contents, the ratio of thromboxane
B,(TXB;) to 6-keto-prostaglandin F,,(6-keto-PGF},) and intracellular free calcium concentration ([Ca*'];).To the
contrary, PSS elevated superoxide dismutase (SOD) activities, glutathione (GSH) contents, nitric oxide
(NO)synthesis, cAMP level in washed platelets. In addition, PSS increased cGMP productions in non-stimulated
platelets. PSS inhibited coagulation function of normal rats by prolonging activated partial thromboplastin time
(APTT) and thrombin time (TT). Conclusions Our study suggested that PSS may be a good agent in the treatment
of thrombosis diseases.
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1. Introduction platelet aggregation. Antioxidant defense system, such
Platelets in circulating blood are in nonadhesive as SOD, glutathione peroxidase (GPx) and catalase,
state. However, platelets could come in contact with prevents  superoxide-induced platelet activation.
agonists such as ADP, collagen, thrombin, However, its protective antioxidant mechanisms are
thromboxane, calcium ionophore and PAF following multifactorial and complex.
vascular injury [1]. ADP which is released from Many life-threatening  diseases including
erythrocytes, endothelial cells and platelet dense cerebrovascular thrombosis, myocardial infarction,
granules plays a major role in haemostasis and the coronary heart disease, and atherosclerosis and tumor
pathogenesis of arterial thrombus by activating metastasis are caused by disorders of platelet function
platelets. Thromboxane A, (TXA,) formation which [7]. Several anti-platelet drugs, including acetyl
contributes to an increase in cytosolic free Ca*" level salicylic acid (ASA) prevent platelet aggregation.
([Ca®; ) is of important in the mechanism by which Polysaccharide sulfate (PSS) is a new type of
ADP induces platelet aggregation [2]. Liu et al [3] heparinoid compound isolated from  Phylum
reported that the level of cyclic AMP (cAMP) was one Phaeophyta and synthesized with alginic acid as the
of crucial mediators in regulating platelet activation. basic materials. PSS is obtained as a diester sodium by
The homeostasis between the rate of synthesis chemically introducing sulfuryl and propylene glycol
regulated by adenylate cyclase and the rate of residues in the hydroxyl and carboxyl group of alginic
degradation mediated by cAMP phosphodiesterase acid sodium. PSS can dilute blood, lower blood
maintained the level of intracellular cAMP. Therefore, viscosity, ameliorate hypercoagulation and modulate
increasing the intracellular cAMP could cause many dyslipidemia[8-9]. Therefore, there were many
inhibitory effects in platelet aggregation, ATP release, researches about PSS on ischemic diseases in China
thromboxane  formation and  agonist-elevated [10-11]. Yoon et al. [12] showed that PSS protected
intracellular free calcium concentration ([Ca*'])[4]. the vascular endothelial cell and make the role of anti-
Other research also showed that cyclic GMP (cGMP) platelet activation. Han et al. [13] fractionated PSS
was produced via the activation of guanylate cyclase in through ultrafiltration and found the anticoagulant of
the presence or absence of nitric oxide (NO). NO was sulfated polysaccharides is related to the molecular
synthesized in platelets and also decreased agonist- weight markedly. In this study, we first provided
elevated [Ca’'];, thus inhibited platelet activation[5,6]. evidence that PSS prevented ADP-induced platelet
On the other hand, activated platelets generated aggregation in vitro, and examined normal rat
reactive oxygen species (ROS). These ROS, such as coagulation function ex vivo.
0O,, hydrogen peroxide (H,0,), and the hydroxyl 2. Material and Methods
radical (OH"), cause lipid peroxidation which result in 2.1 Agents
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PSS was purchased from Haier Group (Qingdao,
China, No. 20080601) (Purity: 98.5%). Acetylsalicylic
acid (ASA) was product of National Institutes for Food
and Drug Control. ASA were freshly prepared as a
stock solution in dimethylsulfoxide (DMSO) and
diluted with Tyrode-HEPES buffer before the
experiment. Fura 2-AM and ADP was products of
Sigma (St. Louis, MO, USA). Malondialdehyde
(MDA), superoxide dismutase (SOD), nitric oxide
(NO), glutathione (GSH) assay kits were products of
Nanjing Jiancheng Bioengineering Institute (Nanjing,
Jiangsu, China). Thromboxane B, (TXB,), 6-keto-
prostaglandin F;, (6-keto-PGF,), cAMP, cGMP
enzymelinked immunosorbent assay kit (ELISA) were
purchased from R&D System Co. (USA). Assy kits for
prothrombin time (PT), thrombin time (TT), activated
partial thromboplastin time (APTT) and fibrinogen
(FIB) were Siemns Healthcare Diagnostics products
(German).

2.2 Animals

Male Sprague-Dawley rats (weight: 200-250 g) of
SPF grade was used in the experiment. The animals
were housed in a room with a 12h light: dark cycle. All
experiments were performed in accordance with
institutional guidelines of the Experimental Animal
Center of the Chinese Academy of Medical Science.
2.3 Preparation of platelets

Rats were anesthetized with 10% chloral hydrate,
and blood was collected from the abdominal aorta and
anticoagulated with sodium citrate (3.8%; 1:9 v/v).
Collected rat blood was centrifuged at 500 rpm for 6
min to prepare platelet-rich plasma (PRP). The
remaining blood was further centrifuged at 4000 rpm
for 10 min to prepare platelet-poor plasma (PPP) [14].
Rat platelets were pelleted by centrifugation at 2500
rpm for 10 min at room temperature. The platelet
pellets were washed with modified Tyrode-HEPES
buffer twice according to a previously described
procedure [15]. (Tyrode-HEPES buffer: 129 mMNaCl,
2.8 mM KCI, 8.9 mM NaHCO;, 0.8 mM MgCl,, 0.8
mM KH,PO,, 2 mM EGTA, 5.6 mM glucose, 10 mM
HEPES, 0.35% BSA, pH 7.4) The platelet
concentration was adjusted to 4x10® platelets/ml for rat
platelets.

2.4 Measurement of platelet aggregation

PRP was obtained by centrifuging blood at 500
rpm for 6 min at room temperature. The remaining
blood samples were centrifuged at 4000 rpm for
another 10 min to obtain PPP. The platelet pellets were
washed with modified Tyrode-HEPES buffer and
washed twice. The platelet concentration was adjusted
to 4x10° platelets/ml for rat platelets. Then 0.3 ml of
washed platelet was placed in a cuvette and stirred
with rotor at 37 °C for 5 min; The rat platelet
suspension was incubated with PSS (12.5 - 150 pg/ml)
or ASA (1.15 pg/ml) for 5 min before adding ADP
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(final concentration, 5 upM). Aggregation was
measured with a platelet aggregometer (LBY-NJ4,
Pulisheng Instrument Co. Ltd., China). Platelet
aggregation was recorded for Smin after the addition
of ADP. The inhibition of platelet aggregation is
expressed as % inhibition (X) using the following
equation: X = [(A - B)/A] x100%, where A=maximal
aggregation of the control, and B= maximal
aggregation of the PSS-treated sample.

2.5 Measurement of MDA productions, SOD
activities, GSH contents and NO synthesis in Platelets

Blood was collected from the abdominal aorta and
anticoagulated with sodium citrate (3.8%; 1:9 v/v).
PRP was prepared as described above. The rat platelet
suspension was preincubated with PSS (50, 100, 150
pg/ml) or ASA (1.15 pg/ml) for 5 min before adding
ADP (final concentration, 5 uM) at 37°C for 5 min.
MDA productions were determined by the microplate
reader assay according to the procedures provided in
the assay kits. Briefly, thiobarbituric acid reactive
substances were assessed by measuring MDA
concentration at 532 nm with the thiobarbituric acid
method, which is based on the reaction of MDA with
thiobarbituric acid to form a stable chromophoric
product.

Activities of SOD, NO synthesis and GSH contents
were determined by the microplate reader (Bio-Tek
ELX800, USA) assay according to the procedures
provided in the assay kits at 550 nm, 550 nm and
420nm respectively.

2.6 Determination of TXB, and 6-keto-PGF;, in
platelets

Since TXA, and PGI, are unstable and can
rapidly convert to TXB, or 6-keto-PGF, respectively,
the more stable metabolite, we measured the latter
instead. Blood was collected from the abdominal aorta
and anticoagulated with sodium citrate (3.8%; 1:9 v/v).
PRP was prepared as described above. The rat platelet
suspension was preincubated with PSS (50, 100, 150
pg/ml) or ASA (1.15 pg/ml) for 5 min and addition of
agonist 5 uM ADP at 37 ‘C for 5 min. Subsequently,
the reactions were terminated by adding ice-cold 2
mM Indometacin and 100 uM EDTA. After brief
centrifugation in an eppendorf centrifuge at 14000 rpm
for 2 min, TXB, and 6-keto-PGF;, levels in the
supernatant were measured with ELISA kits according
to manufacturer’s instruction.
2.7 Platelet cAMP, cGMP level assay

This procedure was performed as described in
previous publications[16].Washed rat platelets (4x10°
platelets/ml) were preincubed for Smin at 37°C with
PSS (50, 100, 150 pg/ml) or ASA (1.15 pg/ml), then 5
uM ADP was added where required. The reaction was
stopped by adding EDTA 10 mM followed by boiling

for 3 min. After the mixture was cooled to 4°C,
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precipitated protein was sediment by centrifugation in
an eppendorf microcentrifuge and the supernatant was
collected to immediate assay. cAMP level in the
supernatant were measured using an ELISA kit
respectively according to the manufacturer's
instructions. And we measured intracellular cGMP
level in non-stimulated platelets using an ELISA kit
respectively according to the manufacturer's
instructions.
2.8 Determination of intracellular [Ca® '] ; in platelets

[Ca®]; was ascertained using a fluorescent Ca®*
indicator Fura 2-AM[16]. Briefly, platelets (4x10°
platelets/ml) were incubated with Fura 2-AM (2 uM)
for 30 min and then Fura 2-AM-loaded washed
platelets were preincubated for 5 min at 37°C with PSS
(50, 100, 150 pg/ml) or ASA (1.15 pg/ml), and then
stimulated with 5 uM ADP for Smin for evaluation of
[Ca®]; . Because Fura 2-AM is light-sensitive, the tube
containing washed platelets was covered with
aluminum foil during loading. Thereafter, centrifuged
for 10 min at 800 rpm; the resultant pellet was washed
with Tyrode-HEPES buffer. After centrifugation,
platelets were gently resuspended in Tyrode-HEPES
buffer containing 1mM CacCl, to make a concentration
of 4x10° platelets /ml and were kept at room
temperature. Measurement of intracellular free Ca*"
concentration was performed using a Hitachi F4500
fluorescence  spectrophotometer. Two  excitation
wavelengths, 340 and 380nm, were used with an
emission at 510 nm and the ratio was analyzed
automatically by computer software. Platelets were
lysed with 0.1% (v/v) Triton X-100 to determine the
maximum fluorescence; 10 mM EGTA was added to
determine the minimum fluorescence. The intracellular
free Ca®" concentration in platelets was calculated as
follows:
[Ca2+]i =Kd X (F - Fyin)/(Finax - F), where Kd = 400nM
at 22°C; F.;, means the minimum fluorescence; Fpax
means the maximum fluorescence; and F means the
fluorescence of PSS-treated sample.
2.9 Antithrombotic activity ex vivo: Effect of PSS on
the coagulation function of rats

To examine if PSS have an effect on coagulation in
normal rats, we took the classical coagulant assays of
prothrombin time (PT), thrombin time (TT), activated
partial thromboplastin time (APTT) and fibrinogen
(FIB) content. Rats were randomly divided into five
groups (Control group, PSS 2.5, 5, 10 mg/kg groups
and ASAS57.5 ng/kg group), each group consisting of
10 rats. PSS 5 mg/kg and ASA 57.5 ng/kg are the
equivalent molar dose. After intravenous injection of
different dose of drugs for 7 days, rat was anesthetized
with 10% chloral hydrate. The blood was immediately
collected from the abdominal aorta and anticoagulated
with sodium citrate (3.8%; 1:9 v/v). Blood plasma was
obtained by 500 rpm for 10 min. PT, TT, APTT and
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FIB concentration was examined by kits according to
the method of Jackson et al. [17] using blood plasma.
3.0 Statistical Analysis

Results  were expressed as meantSEM.
Significance of inter-group differences was evaluated
by one-way ANOVA test. Differences were considered
significant at P<0.05. When appropriate, the ICsq
values (the concentration able to inhibit 50% of the
maximum effect observed) were determined by Probit
analysis.
3. Results
3.1 Effect of PSS on platelet aggregation in vitro

When washed rat platelets (4x10%ml) were

activated with 5 pM ADP, the rate of aggregation was
(56.45+0.81) % (Table.1). However, PSS (12.5-150
png/ml) added to washed platelets Smin before
stimulation by ADP 5 pM inhibited platelet
aggregation in a concentration-dependent manner
(Figure.1).

Table 1. Effect of PSS on ADP-induced washed rat
platelet aggregation

Concentra Rate of platele Percentage of
Group | tion PN inhibition of platelet
(pg/ml) aggregation (%) aggregation (%)
Conol 56.45+0.81
ASA 1.15 35.03+1.04™ 37.93
PSS 12.5 41.88+1.40* 25.81
25 35.97+£0.99* 36.28
50 29.50£1.71%™ | 47.74
100 23.45+1.06 ™™ 58.46
150 15.86+1.77 %% 71.90

Notes: Washed rat platelets were preincubated with
PSS (12.5 -150 pg/ml) for 5 min, and then exposed to
ADP 5 uM to stimulate platelet aggregation. Data is
expressed as mean += SEM (n=5-6). “P<0.01 vs.
Control group; ®*P<0.01 vs. ASA group.
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Figure 1. Images of PSS on ADP-induced washed rat
platelet aggregation. X bar represents the time of
aggregation (second), Y bar represents the rate of
platelet aggregation.

3.2 Effect of PSS on ADP-induced MDA productions,
NO synthesis, SOD activities, and GSH contents in
platelets

As shown in Table 2, after washed rat platelets
were stimulated by ADP , the elevated productions of
MDA and decreased NO synthesis, SOD activities and
GSH contents(P < 0.01) in platelets were observed,
preincubation with PSS at different concentrations
significantly attenuated MDA contents and increased
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SOD activities and GSH contents (P < 0.01) in a
concentration-dependent manner.

3.3 Effect of PSS on ADP-induced TXB; level, 6-
keto-PGF,, formation and the ratio of TXB,/6-
keto-PGF,, in platelets

We examined the effects of PSS on TXB,
synthesis in platelets stimulated with exogenous ADP.
PSS at different concentrations was found to inhibit
ADP-induced TXB, synthesis in a concentration-
dependent manner. It is well known that PGI, inhibit
platelet aggregation, therefore, we further measured 6-
keto-PGF,, contents(the more stable metabolite) after
washed rat platelets were preincubated with PSS (50,
100, 150 pg/ml) for 5 min, and then exposed to ADP 5
uM to stimulate platelet. As shown in Table. 3, we
observed that PSS just at high concentrations increased
ADP-induced 6-keto-PGF;, contents. However, PSS at
different concentrations reduced the ratio of TXB, to
6-keto-PGFy, in a concentration- dependent manner
Interestingly, ASA was found to have no effect on
ADP-induced 6-keto-PGF;, contents (P > 0.05), only
decreased TXB, synthesis significantly (P <0.01).

3.4 Effects of PSS on intracellular cAMP, cGMP level
in platelets

We have investigated that PSS affected on cAMP
and ¢cGMP productions in platelets by means of an
ELISA assay. As shown in Figure.2, These results
showed that PSS significantly enhanced cAMP level in
a concentration-dependent manner. At the same time,
PSS at different concentrations enhanced the cGMP
level in non-stimulated platelets (Figure.3).

3.5 Effect of PSS on ADP-induced [Ca®]; elevation in
platelets

As shown in Figure.4, The increased intracellular
calcium triggered by 5 uM ADP in the Fura 2-AM
loaded platelets could be detected by fluorescence
spectrophotometer. However, pretreated with PSS (50,
100, 150 pg/ml) attenuated significantly these
fluorescence signals in platelets. Therefore, PSS-
induced platelet suppression is relevant to the
mechanisms of calcium mobilization.

3.6 Effect of PSS on the coagulation function of rats
PT is used to describe the exogenous pathway of
coagulation. The length of PT reflects the level of
prothrombin, fibrinogen and blood coagulation factor
V, VII, X in plasma. TT is mainly affected by the
contents of fibrinogen and fibrin in plasma and
coagulation activity, the length of which stands for the
level of conmen pathway of coagulation. APTT is
activated partial thromboplastin time and the length of
APTT reflects the level of prothrombin, fibrinogen and
blood coagulation factor V, X in plasma in endogenous
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pathway of coagulation. Moreover, fibrinogen is the
main protein during the process of coagulation. As
shown in Table.4, PSS significantly prolonged APPT
and TT in a dose dependent manner (P<0.01).
However, PT and fibrinogen content undergo no
significant modification between PSS group and
Control group. ASA group had no effect on
coagulation function.

4. Discussions

Platelets play an important role in thrombosis
formation via platelet activation, adhesion and
aggregation [18]. Once blood vessels are damaged,
platelets in circulating blood contacting with agonists
may induce platelet aggregation, a process responsible
for thrombus or hemostatic plug formation and wound
healing. On the other hand, several articles have shown
that platelets became more sensitive to their agonists
and hyperactive, which is pathophysiological for
arterial thrombosis [19, 20]. ADP may induce platelet
shape change, exposure of fibrinogen binding sites, the
influx and intracellular mobilization of Ca®*. In
addition, ADP inhibits adenylyl cyclase activity
stimulated by prostaglandins.

This study highlights PSS anti-platelet properties.
We have shown that in vitro, PSS inhibited in a
concentration-dependent manner ADP-induced platelet
aggregation. Antioxidants can modify platelet stability,
platelet aggregation and tendency to thrombosis.
Saldeen et al [21] reported that antioxidants could
inhibit monocyte adhesion and platelet activation.
Article has shown that PSS possessed activities against
oxidative stress [22]. In the present study, we
examined the effect of PSS on ADP-induced MAD
productions, SOD activities and GSH contents in
platelets. The results exhibited that PSS at different
concentrations not only inhibited ADP-induced MDA
productions but also elevated SOD activities and GSH
contents in platelets. Therefore, we thought that the
mechanisms of PSS anti-platelet were related to its
antioxidant  properties. ~ ADP-induced  platelet
aggregation needs influx of Ca*" and mobilization of
Ca™ from the intracellular stores [23]. In order to
realize possible mechanism of PSS-induced platelet
suppression, we did further study on the interaction
between  calcium  mobilization and  platelet
suppression. The results showed that PSS inhibited
ADP-induced intracellular [Ca®]; elevation in
platelets. A complex signal transduction cascade
reaction mediated by various stimulants induces
platelet activation. Several potential mechanisms for
inhibition of platelet aggregation including cAMP
increase, synthesis of prostacyclin analogues,
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inhibition of adenosine receptor and thromboxane
synthase have been suggested [24, 25, 26]. As well
known, an increased intracellular cAMP level leads to
inhibition of platelet activation, adhesion, and release
of granule contents. In addition, arachidonate
metabolism regulates platelet function and thrombosis.
TXA, and PGI, are major metabolites of
cyclooxygenase activation in platelets and in
endothelial cells, respectively [27]. TXA, is a powerful
platelet aggregating and vasoconstricting agent,
whereas PGI, is a potent anti-platelet and vasodilator
substance. Rhee et al. [28] have been demonstrated the
intracellular PGI, increase led to many inhibitory
effects in platelet aggregation, ATP release,
thromboxane formation and calcium efflux upon
stimulation. To realize the PSS-induced calcium
mobilization suppression, we further measured the
platelet cAMP level, TXB, release, 6-keto-PGF,
contents in platelets and found that PSS increased
intracellular cAMP. PSS at high concentration reduced
the production of TXB, and elevated the production of
PGIL,. However, PSS decreased the ratio of TXA, to
PGI, in platelets in a concentration-dependent manner.

NO which is generated in platelets activates
guanylate cyclase and elevates the platelet cGMP
level. It is well known that NO attenuates platelet
activation and inhibit platelet aggregation in vitro and
ex vivo. We investigated the effects of PSS on the
cyclic nucleotides production. PSS was able to
enhance cAMP level in ADP-induced platelet
aggregation and at higher concentration to enhance
c¢GMP production in non-stimulated platelets.

We also examined the effect of PSS on coagulation
in normal rats by classical coagulant assays PT, TT,
APTT and fibrinogen content. The ex vivo study
demonstrated that PSS prolonged APTT and TT. This
prompted that PSS inhibited the coagulation function
in several species mainly by effecting prothrombin,
fibrinogen and blood coagulation factor V, VII, X in
plasma. However, ASA had no significant effect on
any parameter of coagulation function, suggesting that
the mechanism of PSS on antithrombotic activity was
different from ASA.

Our results suggested that PSS inhibited ADP-
induced platelet aggregation in a dose-dependent
manner. This inhibitory effect by PSS seems to be due
to lowering of [Ca’’]; and the up-regulation of
intracellular levels of cAMP and cGMP in ADP-
stimulated or non-stimulated platelets. In addition, the
mechanisms of PSS anti-platelet were related to its
antioxidation properties. These results also suggest,
therefore, that PSS may be effective in inhibiting
thrombosis.
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Table 2. Effect of PSS on ADP (5 uM)-induced MDA productions, NO synthesis, SOD activities, and GSH contents

in platelets

Group Concentration MDA NO SOD GSH
(pg/ml) (nmol/ml) (uM) (U/ml) (mg/l)
Control 5.65+2.19 57.44+15.02 66.15+4.95 7.78+1.67
ADP 11.80+1.50% 7.69+2.78% 46.18+3.26™ 1.84+1.19%
ASA 1.15 8.58+1.43™ 42.27+16.45% 53.36+2.81% 5.12+1.02%®
PSS 50 9.33+4.21 14.58+9.11 51.79+2.57° 3.07£1.18
100 7.22+3.18® 20.97+8.02% 58.37+3.22% 6.09+0.75™°¢
150 6.04+2.45™°¢ 23.14+6.63® 63.14+4.77%¢ 7.96+1.22%

Notes: Effect of PSS on ADP-induced MDA productions, NO synthesis, SOD activities and GSH contents in
platelets. Data were presented as mean + SEM (n=8). One-way ANOVA test was used to determine statistical
significance. *P<0.01 vs. Control group; °P<0.05, ®*P<0.01 vs. ADP group; °P<0.05, “P<0.01 vs. ASA group.

Table 3Effect of PSS on ADP-induced TXB; level, 6-keto-PGF,, formation and the ratio of TXB,/6-keto-PGF,, in

platelets
Concentration TXB, 6-keto-PGFy,,
Group (ug/ml) (pg/ml) (pg/ml) TXB,/6-keto-PGF,
Control 607.61+45.13 54.14+1.32 1122
ADP 1031.93+47.16™ 44.14+2.52% 23.38
ASA 1.15 875.68+43.31® 45.02+1.83 19.45
PSS 50 998.07+24.78 43.1543.07 23.13
100 960.34+17.84 45334224 21.19
150 946.02+38.13° 51.54+2.09° 18.36

Notes: Blood was collected from the abdominal aorta and anticoagulated with sodium citrate (3.8%; 1:9 v/v). PRP
was prepared as described above. The rat platelet suspension was preincubated with PSS (50, 100, 150 pg/ml) or
ASA (1.15 pg/ml) for 5 min and addition of agonist ADP (final concentration, 5 pM) at 37 C for 5 min. The
concentration of TXB, and 6-keto-PGF;, were determined with ELISA assay kits. Values are presented as mean +
SEM. (n = 5); ®P<0.01 vs. Control group; "P<0.05, ®°P<0.01 vs. ADP group.

Table 4 Effect of PSS on the coagulation function of rats

Group Dose(mg/kg) PT(sec) TT(sec) APTT(sec) FIB(g/l)
Control 19.33+1.46 17.39+2.43 22.84+1.39 1.61+0.26
ASA 0.0575 21.1242.11 18.89+3.31 23.90+3.07 1.70+1.02
PSS 2.5 19.59+0.77 18.4442.01 24.66+1.18 1.53+0.41
5 20.01+1.92 20.76+3.20 27.1242.27% 1.44+0.55
10 20.37+1.04 23.5542.12% 28.25+2.71%% 1.37+0.76

Notes: Rats were randomly divided into five groups (Control group, PSS 2.5, 5, 10 mg/kg groups and ASA 57.5
ng/'kg group), each group consisting of 10. After intravenous injection of different dose of drugs for 20 days, rat was
anesthetized with 10% chloral hydrate. Blood was collected from the abdominal aorta and anticoagulated with
sodium citrate (3.8%; 1:9 v/v).The serum was obtained by 500 rpm for 10 min. The APTT, PT and TT was

expressed in seconds and FIB concentration was expressed in g/l. *P<0.01 vs. Control. ®’P<0.01 vs. ASA group.
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ADP5uM PSS50ug/ml  PSS100pg/ml PSS150ug/ml  ASA1.15ug/ml

Figure 2. Effect of PSS on ADP-induced cAMP level in platelet. Washed rat platelets (4x10° platelets/ml) were
preincubed for 5 min at 37°C with PSS (50, 100, 150 pg/ml) ASA (1.15 pg/ml), then 5 uM ADP was added where
required. Data were presented as mean = SEM (n = 5). One-way ANOVA test was used to determine statistical
significance. *P < 0.01 vs. Control group; P < 0.01 vs. ADP group.
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Figure.3 Effect of PSS on ¢cGMP level in non-stimulated platelets. Washed rat platelets (4x10° platelets/ml) were
preincubed for 5min at 37°C with PSS(50, 100, 150 pg/ml) or ASA (1.15 pg/ml), then we measured cGMP
productions in non-stimulated platelets by means of ELISA assay. Data were presented as mean + SEM (n = 5).
One-way ANOVA test was used to determine statistical significance. *P < 0.01 vs. Control group.

450

aa
400 F T
bb
350 £
L bb bb
0 I bb T
B L
Z 250 | e
o ==
S 200
150 |
100
50
0
Control ADP5uM PSS50pg/ml PSS100pg/ml PSS150pg/ml ASA1.15pg/ml

Fig.4 Platelets (4x10° platelets/ml) were incubated with Fura 2-AM (2 uM) for 30 min and then Fura 2-AM-
loaded washed platelets were preincubated for Smin at 37 C with various concentration of PSS or ASA, and then
stimulated with 5 uM ADP for 5 min for evaluation of [Ca®"]; . Measurement of cytosolic Ca®" concentration was
performed using a Hitachi F4500 fluorescence spectrophotometer. Two excitation wavelengths, 340 and 380 nm,
were used with an emission at 510 nm and the ratio was analyzed automatically by computer software. Data were
presented as mean + SEM (n =5). One-way ANOVA test was used to determine statistical significance. “P < 0.01
vs. Control group; ®*P < 0.01 vs. ADP group; “P < 0.01 vs. ASA group.
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