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Introduction. Ion channels are the third largest class of drug targets after enzymes and G-protein–coupled receptors. The transient receptor potential melastatin 7 (TRPM7) channel is a calcium-permeable ion channel implicated in ischemic and hypoxic neuronal death. Hypoxic–ischemic brain injury (HIBI) remains a major cause of neonatal mortality and long-term neurological disability, underscoring the urgent need for new therapeutic strategies.
Aims. We evaluated whether waixenicin A, a marine-derived selective TRPM7 inhibitor isolated from Sarcothelia edmondsoni, confers neuroprotection in neonatal HIE. We also sought to identify downstream TRPM7 signaling pathways relevant to drug development.
Methods. A Rice–Vannucci mouse model of neonatal HIBI was used. P7 pups received intraperitoneal waixenicin A (37 ng/g) at varying treatment windows (pre- and post-hypoxia–ischemia). Brain injury was quantified by TTC and Nissl staining, while proteomics, Western blotting, and immunohistochemistry examined TRPM7 signaling. Neurobehavioral outcomes were assessed up to 32 days post-injury.
Results. Waixenicin A significantly reduced infarct volume, preserved brain morphology, and improved both short- and long-term behavioral performance. Mechanistically, TRPM7 mediated neuronal death via CaMKII inactivation, calcineurin upregulation, and downstream effects on p38 MAPK, cofilin, and α-actinin-1. Waixenicin A restored CaMKII activity, normalized calcineurin and calmodulin levels, stabilized actin cytoskeleton signaling, and attenuated apoptosis.
Discussion. These findings establish TRPM7 as a promising drug target in ischemic brain injury and highlight waixenicin A as proof of concept for marine natural products in neuroprotection. This work underscores the potential of marine-derived bioactives in developing novel therapies for HIBI and related ischemic disorders.
