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Objective: Ischemic stroke is a ruinous CNS insult with finite effective therapeutical approaches. Primary limitation to develop novel restorative drugs is partially understood multidimensional underlying mechanisms and complicated crosstalk between them aiding to this pathophysiology. Recently, extracellular liberation of Granzyme B has been reported as an aider to neurodegeneration followed by CNS Ischemia. Inhibition of Granzyme B can be considered as one of the potential approach to reduce the neuronal damage. Murine serine protease inhibitor Serpina3n has a unique affinity for granzyme B while its human homolog serpina3 is incapable to inhibit granzyme B. By considering such reports, serpina3n can be considered as a potent therapeutical strategy to induce neuroprotection subsequent to ischemia by inhibiting granzyme B and serpina3 can be taken in parallel to investigate the underlying mechanism and unveil the contributing factors.

Methods: Recombinant serpina3n and serpina3 proteins were overexpressed using mammalian cells and purified. Recombinant proteins were tested for their invitro granzyme B inhibition. Neuroprotective effects of both proteins at different concentrations 20mM, 50mM and 100mM were investigated with N2A cell line by using invitro enzymatic ischemia/reperfusion model. Furthermore invivo experiments were undertaken by generating photothrombic ischemic mouse model and treated intranasally with 50mg/kg of recombinant proteins. Harvested brains were used to evaluate the infarct volume, immunohistochemical tests and western blot analysis for treated and untreated groups. 

Key findings: Treatment with recombinant serpina3n and serpina3 increased cell viability in dosage dependent manner invitro followed by enzymatic ischemia. Post-ischemia 50mg/kg administrated intranasally induced neuroprotection confirmed by infarction volume. Exogenous proteins were successfully delivered to the ischemic lesion site across the blood brain-barrier.  

Significance: Post- ischemia Serpina3n and Serpina3 induce neuroprotection and can be delivered successfully to the lesion focal area.
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