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Mechanisms involved in the antiplatelet activity of
arsenic trioxide(As203)
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The general public name of Arsenic trioxide (As203) is “pi shuang”. 95% of As203



is a chemistry compound abounds in the Nature. Arsenic trioxide has been used in the
traditional Chinese medicine for thousands of year. The modern era for the clinical
use of arsenic was began in the September 2000, when the FDA of United States
approved the application of arsenic trioxide in the treatment of acute
premyelocyticleukemia. This is the best example to the traditional Chinese medicine
become the western medicine. The As203 was demonstrsted the feasibility of low
dose arsenic trioxide as an adjuvant drug in the treatment of solid tumor, especially in
the inhibition of tumor metastasis. However, the pharmacological functions of As203
in platelets were not yet understood, we are interesting to investigat the inhibitory
effect of As203 in cellular signal transduction (let the NB4 cell apoptosis) of platelet
activation. In this study, As203 concentration-dependently (5-300 mM) inhibited
collagen (1 mg/ml), U46619 (1 mM), and arachidonic acid (AA) (60 mM) induced
human platelets aggregation and ATP-release reaction. In addition, As203 (15 and 25
mM) markedly inhibited intracellular Ca2+ mobilization, phosphoinositide and
thromboxane A2 formation in loaded platelet stimulated by collagen (1 mg/ml).
Furthermore, As203 (15 and 25 mM) significantly increased the formations of nitrate
and cyclic AMP but not cyclic GMP in human platelets. Moreover, As203 (15 and 25
mM) obviously inhibited hydroxyl radicals family and p38 MAPK phosphorylation in
human platelets stimulated by collagen, but not significantly inhibited ERKs
phosphorylation. Rapid phosphorylation of a protein of MW 47,000 (P47), a marker
of protein kinase C activation, was triggered by PDBu (150 nM) or collagen (1
mg/ml). This phosphorylation was inhibited by As203 (15 and 25 mM) in human
platelet. In conclusion, our study suggested that the possible pathways of anti-platelet
aggregation of As203 may involve in the following pathway : (1) As203 increases
cyclic AMP formation and stimulats phosphorylation of VASP. (2) As203
significantly inhibited thromboxane A2 formation through inhibition of phospholipase
A2-cyclooxygenase pathway, resulting in the inhibition of intracellular Ca2+
mobilization, finally inhibited platelet aggregation. Taken together, As203 may be use
as an effective tool in treating pathological disorder associated with platelet
hyperaggregability.



