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Study on the mechanisms of anti-platelet and anti-atherosclerotic
effects of Sino-Japanese traditional medicines : Focusing
arachidonic acid cascade
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Abstract

I demonstrated that Moutan bark and Cinnamon bark have anti-platelet effects among medicinal
plants which have been reported to remove blood stasis and thereby improve peripheral blood circula-
tion. Paeonol, one of major constituents of Moutan cortex, cinnamic aldehyde, one of major constituents
of Cinnawmic cortex, and trichisanic acid, one of major components of Trichosantes japonica, dose-
dependently inhibited human platelet aggregation. In order to clarify the mechanisms of action of these
compounds, effects on the metabolism of arachidonic acid in human platelets were investigated. Paeonol
inhibited cyclooxygenase activity, resulting in the reduced formation of thromboxane A, (TXA,). On the
other hand, cinnamic aldehyde reduced TXA, formation through the inhibition of the release of
arachidonic acid, a substrate of TXA,, from the cell membrane. Trichisanic acid also reduced TXA,
formation through the inhibition of cyclooxygenase. Panax ginseng, which has been shown to improve
peripheral blood circulation, has been reported to inhibit platelet aggregation. In order to clarify the
mechanisms of action of Panax ginseng, the effects of Panax ginseng on platelet activation induced by
TXA, and the formation of prostaglandin I, (PGI;) in vessel wall were investigated. I demonstrated that
1) ginsenoside Rg, (G-Rg;) inhibited platelet activation induced by TXA, through the inhibition of TXA,-
induced Ca?* mobilization ; 2) ginsenoside Rg;, a product of ginsenoside Rb, and ginsenoside Rb, in the
artificial gastric fluid, inhibited TXA,-induced platelet aggregation ; 3) oral administration of ginseng
powder for 4 weeks increased the PGI, formation iz vive in the patients wi atherosclerotic disorders ;
4) ginsenoside Rc stimulate iz vitro PGI, formation by cultured rat vascular smooth muscle cells most
likely through enhanced gene expression of cyclooxygenase. These results suggest that Sino-Japanese
traditional medicines, which have anti-platelet and anti-thrombotic effects, may be very useful for the
prevention and the treatment of certain thrombotic and atherosclerotic disorders including vascular
dementia.

Key words Moutan cortex, Cinnamon cortex, anti-platelet effect, paeonol, Cinnamic aldehyde,
trichosanic acid, platelet aggregation, cyclooxygenase, Panax ginseng, ginseng saponins, thromboxane
A,, prostaglandin I,.
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Fig. 4 Effect of paeonol on human platelet aggregation
induced by collagen or ADP. C : control
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Fig. 5 Effect of cinnamic aldehyde on platelet aggregation induced by ADP or collagen
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Fig. 9 Effect of trichosanic acid on platelet aggregation induced by collagen, ADDP or epinephrine
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Fig. 13 Effect of G-Rg, on platelet aggregation induced by
S-TXA,
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the level of intracellular Ca?*
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Fig. 17 Effect of ginsenosides on the production of 6-keto-
PGF « in cultured vascular smooth muscle cells. Results
represented mean =S.E.M. of separate four to eight exper-
iments * p<(.05
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Fig. 19 Effect of ginsenosides on the expression of
cyclooxygenase mRNA in rat cultured VSMC ; deter-
mined by Northern blot analysis (mean of two separate
experiments)
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