Piperlongumine protects against acute ischemic brain injury via senolytic action
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Introduction. Acute ischemic stroke (AIS) remains a leading global health challenge with significant medical and economic impacts. A major obstacle in current therapy is the limited treatment window, as consistently shown in clinical trials. Our recent work indicates that senolytic therapy can extend this therapeutic window, representing a critical advance in AIS management.

Aims. This study aimed to investigate the senolytic potential of piperlongumine as a therapeutic strategy for AIS.

Methods. Piperlongumine, a naturally occurring alkaloid with established senolytic activity, also exhibits anti-inflammatory and anti-platelet effects. To assess its therapeutic efficacy, we examined post-treatment with piperlongumine in a mouse model of middle cerebral artery occlusion (MCAO). In parallel, its senolytic activity and underlying mechanisms in cerebral endothelial cells (CECs) were evaluated using both in vitro and in vivo approaches.

Results. Administration of piperlongumine (5 mg/kg) six hours after MCAO significantly reduced infarct volume and cerebral edema in AIS mice. Treated animals demonstrated improved locomotor function, enhanced rotarod performance, and lower neurological severity scores (NSS). Notably, piperlongumine suppressed senescent CEC expression in ischemic brain tissue. Mechanistic studies revealed that its effects are mediated, at least in part, through inhibition of BCL-XL in both injured brain tissue and senescent CECs in vitro.

Discussion. These findings highlight the therapeutic promise of piperlongumine as a senolytic agent for AIS, offering a strategy to overcome the current limitations of treatment timing and improve clinical outcomes.
