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Effect of Buyang Huanwutang on Platelet Function and Inflammatory Cytokine in
Rat Model of Acute Blood Stasis Induced by Multiple Factors
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[Abstract] Objective: To explore the effect of Buyang Huanwutang (BYHWT) on platelet function
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and inflammatory cytokines in the rat model of acute blood stasis. Method: The model of acute blood stasis was
established with SD rats by ice water bath combined with injection of epinephrine. Rats were randomly assigned
into four groups: normal group, model group, BYHWT (3.2 g-kg') group, and aspirin (60 mg-kg"') group.
The rats were injected with epinephrine hydrochloride on day 8 after 7 days of modeling. The macroscopic
indexes of triditional Chinese medicine (TCM) syndrome including tongue manifestation and pulse
manifestation were observed, while hemorheological indexes, blood coagulation, and platelet aggregation were
detected. The serum levels of the inflammatory cytokine matrix metalloprotein-9 (MMP-9) and the adhesion
factor intercellular adhesion molecule-1 (ICAM-1) and were determined by enzyme-linked immunosorbent assay
(ELISA). Result: The pulse distention of rats in the model group was lower than that in the normal group ( P<
0.01), while BYHWT improved the pulse distention of the rats with the syndrome of blood stasis (P<0.01). In
the model group, the tongue showed the characteristics of blood stasis syndrome, with dark purple veins at the
tongue bottom and lower values of R, G, B on the tongue surface than those in the normal group (P<0.01),
which, however, can be recovered by BYHWT (P<0.01). The blood viscosity at high, medium, and low shear
stress and the plasma viscosity in the model group were higher than those in the normal group (P<0.01, P<
0.05). Compared with the model group, BYHWT restored the whole blood viscosity under high, medium and
low shear stress and plasma viscosity (P<0.05,P<0.01). The model group had shorter prothrombin time (PT),
shorter thrombin time (TT), and higher fibrinogen (FIB) than the normal group (P<0.05, P<0.01). BYHWT
improved the TT and reduced the FIB in the rats with blood stasis syndrome (P<0.01). The platelet aggregation
rate induced by arachidonic acid (AA) and adenosine diphosphate (ADP) in the model group was higher than
that in normal group (P<0.01) and BYHWT decreased the platelet aggregation rate of the rats with blood stasis
syndrome (P<0.01). The results of scanning electron microscopy showed that the model group exhibited
excessive platelet activation, obvious pseudopodia, and increased aggregation of platelets compared with the
normal group, while platelet activation and aggregation were rare in the BYHWT group. The serum levels of
MMP-9 and ICAM-1 in the model group were higher than those in the normal group (P<0.01), which were
decreased in the BYHWT group (P<0.05, P<0.01). Conclusion: The SD rats with the syndrome of acute blood
stasis induced by ice water bath combined with injection of epinephrine demonstrate obvious changes in platelet
function and morphology, inflammation, and abnormal cell adhesion. In the treatment of acute blood stasis in
rats, BYHWT may reduce thrombosis and improve blood consistency and cohesion by mitigating inflammation,
down-regulating cell adhesion factor overexpression, and improving platelet shape and function.
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Table 1 Effect of Buyang Huanwutang (BYHWT) on tongue of acute blood stasis syndrome in rats (x+s,n=13)
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Fig. 1 Effect of BYHWT on tongue of acute blood stasis

syndrome in rats
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Table 2 Effect of BYHWT on pulse distention of acute blood

stasis syndrome in rats (x+s,n=13)

415 H /g kg Ji A9 2 /)
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Table 3 Effect of BYHWT on hemorheology of acute blood stasis syndrome in rats (x+s,n=13) mPa-s’
2 541 Flit /g ke HHI(ssh) F)(60s™) EPI(150™) 1M2% (100 s™)
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Table 4 Effect of BYHWT on coagulation function of acute blood stasis syndrome in rats (x+s,n=13)
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Table 5 Effect of BYHWT on platelet aggregation rate of acute

blood stasis syndrome in rats (induced by AA) (xi+s,n=13) %
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Table 6 Effect of BYHWT on platelet aggregation rate of acute
blood stasis syndrome in rats (induced by ADP) (x+s,n=13) %
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3.6 X 2P i 5 IE K BRIl /N B S B 4 A 1 52
40 L BT R W EE I B 4 /N A e JEE A R Ak
BERC RN A F R R I  , H AD AR A ) 52
FKFTE . /NIRRT B, 2SR RE
Ll VS B S N 2l I N 1 AN
) 3% Ak 2R A1 0 B S O N Al DD I 25 1 L 2 L B
JEH AR REE B B 2 K, 40 M 3 1R F
W, 4 e Al A . SRR LR, BT ]
DT A 2508 1L/ M R A 3 B S S A T il /N Al 3R
R R RV SR TR R TR S b ol G 3
GBI . SRR AL AL, b A T3 T B
L 1 U N 1 N R o 1| AN T T g
R AP R A R R B B
/IR il A% A 2R . LI 3
3.7 %S i S IE R BRI T bR O S T R A
KRR 5O R 4L b g, B A K R T
MMP-9 F1 ICAM-1 & & ¥ . 1 fin (P<0.01) . 5%
U2 %, B W) DE AR 2 MMP-9 . ICAM-1 % 35 7K °F i
FH T (P<0.01) , b FHIE F 7 41 K Bl 7 MMP-9
ICAM-1 K & 3k 7K ~F B 5 B 1% ( P<0.05, P<0.01) .

W37,
4 itit

L7 IE 2 22 b Dt DR 3 Y 55 I VA0 R B A
. 6 .

C D
B3 AMHE B 73 20 MR E K RN S 20 GE N
i ,%2000)
Fig. 3 Effect of BYHWT on platelet morphology in rats with

blood stasis syndrome of acute blood stasis (TEM, x2 000)
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Table 7 Effect of BYHWT on inflammatory factors and

adhesions in rats with acute syndrome of blood stasis (x+s,n=13)
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