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Abstract: This study was designed to compare the antithrombotic effects of salvianolic acid A and aspirin.
The anti-platelet aggregation and anticoagulant effects of salvianolic acid A and aspirin in vitro and in vivo were
investigated in normal rats. The anti-cerebral ischemia and anti-platelet aggregation effects of salvianolic acid A
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and aspirin were also investigated in rats with thrombotic cerebral ischemia. All animal care and experimental
procedures were reviewed and approved by the Animal Ethics Committee of Chinese Academy of Medical Sciences.
The results of antiplatelet aggregation in vitro and in vivo showed that salvianolic acid A could mildly inhibit
adenosine diphosphate (ADP), arachidonic acid (AA) and thrombin (THR)-induced antiplatelet aggregation in a
dose-dependent manner, while aspirin played a strong inhibitory effect on AA-induced platelet aggregation in vivo.
The effects of salvianolic acid A and aspirin on the coagulation system were similar. At the same time, the results of
maximum platelet aggregation rate (MAR) in the rat cerebral ischemia model [MAR ypp= (41.67£4.55)%, MAR 4=
(53.22+2.83)%, MAR; = (73.33+5.04)%] indicated that salvianolic acid A could mildly inhibit ADP and AA-
induced antiplatelet aggregation [MAR ,pp= (26.13+4.60)% , MAR,.= (35.53+13.73)%, P<0.01], while aspirin
played a strong inhibitory effect on AA-induced platelet aggregation [MAR,,= (8.13£2.99)%]. Salvianolic acid A
(10 mg - kg™) significantly improved the neurological function, cerebral infarction volume [(10.77+7.80)%] and
brain edema [(79.72+0.83)%] compared with the model group [(43.50%£12.69)%, (82.25%£0.89)%] (P<0.01),
while the effect of aspirin (100 mg - kg™) was not obvious. The above results suggest that compared with aspirin,
salvianolic acid A provided a mild inhibitory effect on platelet aggregation and protected against cerebral ischemia
induced by thrombus. Therefore, salvianolic acid A has a good application prospect in the prevention and treatment

of thrombotic diseases.
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Figure 1 The antiplatelet effect of salvianolic acid A (SAA: 0.02, 0.2 and 1 pmol - L) and aspirin (ASP: 0.54 umol - L?) in vitro. Platelet
aggregation was induced by adenosine diphosphate (ADP: 5x10° mol- L™, A), arachidonic acid (AA: 5x10° mol-L?*, B) and thrombin (THR:
750 U - L%, C), respectively. n = 3, mean + SEM. "P<0.05, "P<0.01 vs control group; ~P<0.05 vs ASP group. MAR: Maximum platelet
aggregation rate
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Figure 2 The antiplatelet effect of SAA (1, 3, 10 mg - kg™) and ASP (100 mg - kg') in vivo. Platelet aggregation was induced by ADP
(5%10° mol-L*, A), AA (5x10° mol - L%, B) and THR (750 U-L?, C), respectively. n = 5, mean + SEM. "P<0.05, "P<0.01 vs control group;
~P<0.05 vs ASP group
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Figure 3 The effects of SAA (1, 3, 10 mg - kg?) and ASP (100 mg -

kg*) on blood coagulation. A: Activated partial thromboplatin time

(APTT); B: Thrombin time (TT); C: Prothrombin time (PT); D: Fibrinogen (FIB). n = 4, mean + SEM. ""P<0.01 vs control group; ~P<0.05
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Figure 4 SAA (10 mg - kg?) and ASP (100 mg - kg?) treatment
in thromboembolic stroke model. A: The mNSS score of animals
after operation; B: The mNSS score of animals after 24 hours of
operation. n = 4, mean £ SEM. 44P<0.01 vs model group

43 FARBRMEFRARFMSKENFEZM & 6A
HIB 7R, TTC Byt i 7 5 Y 20 K B ok oL ) 7™ B A 5,
FH B8 AT LA 2 25 8 AR o A5 0 44 FR, ] ] T b 2L 5% i
MAE AR AR 3s, (AEREHZER . W&
KBS SRR B (I 6C), S il J5 oK BR 1) i 75 7K & B 2

FAKETCHIRAEM .
g

A% PR A T BUP EAE A SET I R, B
BN FERAZB ARG, 0 NS i i RN AR 3 o7 &
7R R, T R A IR AR 2 I A A
PRI ELERAR G, BRI, BRI BN LA YRR R
ST BT A2 — o BT LA I PR L% A /s
B, K IR A AT 30 1 af /AR SR £, TR I AR A A
FRIAE R, Il R o S F A AR DY, SR AE I PR S
R R R BUAT 10 58 2 0 ] ] G AR ™ 2R R T 2R 70,
HLAE b A P B) =) UG AR AR, 2 386 0 Y i OB e ) gy
B AR —Fh R AR, LRGN, 18 A, BA
ZRAEEAE TR . AW SR BB B R A R ] L
FRATC AL /N ATE AL AR PR A Y 22 5, 4020 Al 1 LA
R A, R AR PR IR T S A SRR A

a0, FHE R A AT DL & PR R & K &, BiT =) DTARXS i AN MR R SR &5 R B, R A
A 5014 ADP B [ AA ¢ RUE THR
#H# -

40 60
B yod o : i = 401 YYY < i
= = 2 0]
= 20 2 2

104 Ak RUE

0 T T ( T [ T | 0 T T
Sham  Model —22 10 Sham  Model —% 10 Sham  Model 22 10
ASP  SAA ASP  SAA ASP  SAA

Figure 5 The antiplatelet effect of SAA (10 mg - kg?) and ASP (100 mg - kg™) in thromboembolic stroke model. Platelet aggregation
induced by ADP (5x10° mol - L*, A), AA (5x10° mol- L™, B) and THR (750 U - L%, C), respectively. n = 4, mean + SEM. 44P<0.01 vs

model group, #P<0.01 vs sham group, ~P<0.05 vs ASP group
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Figure 6 The neuroprotective effects of SAA (10 mg-kg?) and ASP (100 mg - kg?) in thromboembolic stroke model. A: The brain lesion
was measured by TTC-staining; B: The effects of SAA (10 mg - kg™) and ASP (100 mg - kg*) on infarct volumes; C: The effects of SAA
(10 mg-kg*) and ASP (100 mg - kg?) on the water content of brain. n = 4, mean + SEM. 44P<0.01 vs model group; “#P<0.01 vs sham group;

~P<0.05 vs ASP group
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