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Introduction. Ischemic stroke is a major cause of mortality and long-term disability, highlighting the need for effective neuroprotective approaches. Remote limb ischemic postconditioning (RLIP), achieved through transient limb ischemia, is a promising non-invasive strategy. The glymphatic system (GS), a brain-wide clearance pathway dependent on aquaporin-4 (AQP4) channels in astrocyte end-feet, plays a key role in cerebrospinal fluid (CSF)–interstitial solute exchange. Impaired glymphatic function has been linked to stroke and other neurological diseases.

Aims. This study investigated RLIP exerts neuroprotective effects in ischemic stroke by modulating glymphatic function and AQP4 polarization. 
Methods. Male mice were randomly assigned to: (1) sham controls, (2) transient middle cerebral artery occlusion (tMCAo), or (3) tMCAo with FAO (RLIP). After 24 h reperfusion, brain tissue was analyzed using TTC staining, western blot, and immunohistochemistry. Glymphatic clearance was assessed by cisterna magna tracer injections, in vivo two-photon microscopy, and ex vivo imaging.

Results. RLIP reduced infarct size and improved glymphatic tracer clearance compared to tMCAo alone. Enhanced AQP4 expression and polarization at astrocytic end-feet surrounding blood vessels were observed in RLIP animals, suggesting improved water transport and clearance capacity.

Discussion. RLIP confers neuroprotection after ischemic stroke, potentially through modulation of glymphatic function and AQP4-dependent clearance. These findings highlight FAO as a promising non-invasive strategy to limit ischemic brain injury, though further studies are needed to elucidate underlying mechanisms and assess clinical applicability.

