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Influence of fluid shear stress on anti-platelet aggregation of
salvianolic acid B

CHANG Qing'?, GUO Yu-fei', YOU Yun', YANG Hong-jun', LIANG Ri-xin',
YIN Xiao-jie', LI Wen', LIAO Fu-long' (1. Institute of Chinese Materia Medica, China Academy of
Chinese Medical Sciences, Beijing 100700, China; 2. College of Pharmacy, Shaanxi University of Chinese
Medicine, Xi’ an 712046, China)

Abstract: Objective To study effects of flow shear stress combined with salvianolic acid B (Sla B) on anti-plate-
let aggregation and its possible mechanism under the theoretical framework of biomechanopharmacology. Meth-
ods 2 x4 factor experimental design was employed. By using Bioflux 1000 microfluidic system, shear stresses
of 0.02 Pa and 1.5 Pa were applied together with four levels of Sla B concentration treatment on human vascular
endothelial cells (HUVECs) for 20 hours. Then the cell supernatant was collected to detect concentration of 6-ke-
to-PGF1a and vVWF by ELISA and their effects on ADP-induced platelet aggregation were tested. Immunofluores-
cence method was used to detect VWF in endothelial cell cytoplasm. Results Physical shear stress of 1.5 Pa
combined with Sla B of 100 ug/mL could significantly promote the endothelial secretion of 6-keto-PGF1a as com-
pared to low shear stress condition ( P <0.05). The endothelial cell supernatant under shear stress of 1.5 Pa
showed an obvious anti-platelet aggregation effect. As the single factor, shear stresses significantly influenced
VWF secretion (P <0.01), but Sla B had no obvious effects on vWF secretion. Conclusions Sla B inhibited
ADP-induced platelet aggregation by increasing endothelial secretion of PGl, under physical shear stresses. From
the view of biomechaopharmacology (interaction between blood flow, blood vessel and blood) , the physical flow
shear stress is beneficial for the anti-thrombosis effect of Sla B.

Key words: Shear stress; Salvianolic acid B( Sla B) ; Endothelial cells; Platelet aggregation
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Fig.1 Effects of fluid shear stress combined with Sla B on vWF

concentration in HUVESC supernatant
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Tab.1 Two-factor variance analysis on vVWF secretion under fluid

shear stress combined with Sla B

7 2R EOIR AmEE B F P
FHERIR B x B I HAEH27.14 3 9.048 0.4737 0.703 5
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Fig.2 Effect of fluid shear stress combined with Sla B on mean flu-

orescence intensity of vVWF
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Fig.3 Effect of fluid shear stress combined with Sla B on 6-keto-

PGF1a concentration in cell supernatant
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Fig.4 Effect of fluid shear stress combined with Sla B treatment

for 20 h on platelet aggregation in cell supernatant
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aggregation
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