Targeting NOX2 with NMOD1 in AC3RL-Induced Platelet Activation
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Introduction. Platelet hyperactivation is a key driver of thrombotic risk in cardiovascular disease, and apolipoprotein C3–rich LDL (AC3RL) has emerged as a potent pro-thrombotic factor. AC3RL promotes excessive platelet activation and thrombosis, contributing to residual cardiovascular risk even in patients receiving LDL-C–lowering therapy. This effect is mediated by NOX2-driven oxidative stress, and NMOD1, a natural Euphorbia terpenoid with antioxidant and anti-inflammatory properties, may inhibit NOX2 signaling to provide antithrombotic protection.
Aims. To examine how AC3RL promotes platelet activation via NOX2-driven oxidative stress and to evaluate whether NMOD1 can suppress this pathway and reduce AC3RL-induced thrombosis.
Methods. AC3RL was isolated from patient plasma by ultracentrifugation and ApoC3 affinity chromatography, platelet aggregation and signaling were assessed with ADP-induced aggregation and Western blot assays with or without inhibitors, NMOD1 effects and cytotoxicity were evaluated in vitro, in vivo thrombosis was examined in ApoE-/- mice, and plasma from ACS patients and controls was analyzed for AC3RL content and platelet activity.
Results. AC3RL markedly enhanced ADP-induced platelet aggregation through activation of the LOX-1/NOX2/p38 MAPK/IKK signaling pathway, as evidenced by increased phosphorylation of p38 MAPK and IKK and elevated NOX2 activity. Inhibition of LOX-1, NOX2, or downstream signaling substantially attenuated this effect, confirming the pathway’s central role. Treatment with NMOD1 effectively suppressed AC3RL-induced platelet hyperactivation in vitro without cytotoxicity and, in vivo, delayed thrombus formation and prolonged bleeding time, demonstrating its anti-thrombotic potential. These results collectively indicate that AC3RL drives platelet hyperactivation via the LOX-1/NOX2/p38 MAPK/IKK axis and that NMOD1 can counteract this pro-thrombotic signaling, highlighting a potential therapeutic strategy.
Discussion. AC3RL promotes platelet hyperactivation via NOX2, and NMOD1 mitigates this effect, highlighting a potential therapeutic strategy to reduce thrombotic risk in cardiovascular disease.
