Distinct thromboxane A₂–dependent pathways regulate AA–triggered VASP at Ser239 and Ser157 in human platelets
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Introduction. Platelets, though anucleate, play a central role in the development of cardiovascular diseases (CVDs). Thromboxane A₂ (TXA₂) is a critical pro-aggregatory mediator that promotes platelet activation. Phosphorylation of vasodilator-stimulated phosphoprotein (VASP) at Ser157 and Ser239 is widely recognized as an indicator of cyclic nucleotide-dependent inhibitory signaling. However, the interplay between TXA₂ signaling and site-specific VASP phosphorylation in response to arachidonic acid (AA) stimulation in human platelets remains poorly understood and warrants further investigation.
Aims. While the interaction between TXA₂ generation and VASP phosphorylation in platelets has been minimally investigated, this study seeks to fill that knowledge gap.
Methods. This study employed a range of experimental techniques, including platelet aggregation assays, scanning electron microscopy, confocal microscopy, and real-time monitoring of thrombus formation in murine.
Results. Treatment with picotamide, a TXS inhibitor, effectively reversed AA-induced responses, including ultrastructural remodeling, P-selectin upregulation, TXA₂ production, ATP release, intracellular calcium ([Ca²⁺]ᵢ) mobilization, and integrin αIIbβ3 activation in human platelets. AA selectively enhanced VASP phosphorylation at Ser239, with no effect on Ser157. Although picotamide alone did not alter VASP phosphorylation, its sequential administration following AA stimulation significantly increased Ser157 phosphorylation without affecting Ser239 levels. Discussion. These findings indicate that AA differentially regulates VASP phosphorylation at Ser239 and Ser157 through distinct mechanisms: Ser239 via a TXA₂-independent pathway associated with inhibitory signaling, and Ser157 via a TXA₂-dependent pathway linked to platelet activation. Notably, picotamide exhibited greater antithrombotic efficacy than aspirin, as demonstrated by thrombotic platelet plug formation in vivo. Collectively, these results underscore TXS inhibition as a promising therapeutic approach for modulating platelet activation and thrombosis.
