Lumbrokinase promotes learning and memory in chronic social defeat stress mouse model
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Introduction. Lumbrokinase, a group of fibrinolytic enzymes, has been widely used to support cerebral and cerebrovascular health due to its specific fibrinolytic activity. In addition to this activity, lumbrokinase can also facilitate the proteolytic maturation of brain-derived neurotrophic factor (BDNF).

Aims. This study aimed to investigate the effects of lumbrokinase on chronic social defeat stress (CSDS)-induced learning and memory impairments in mice.

Methods. C57BL/6 mice underwent a CSDS paradigm for ten consecutive days to induce behavioral and cognitive impairments. Following CSDS, lumbrokinase was administered intranasally to the mice for 14 days. Novel object recognition was assessed, and hippocampal synaptic plasticity-related proteins were measured.

Results. CSDS reduced novel object discrimination in the novel object recognition test and decreased the expression of postsynaptic density protein 95 (PSD95) and synapsin1 in the hippocampus. Lumbrokinase treatment significantly improved novel object preference in CSDS mice and restored the levels of these proteins.

Discussion. CSDS impairs learning and memory and alters the expression of synaptic plasticity-related proteins in mice, consistent with previous findings that stress adversely affects hippocampal-dependent cognitive function. Specifically, CSDS reduced novel object discrimination and downregulated PSD95 and synapsin1, proteins critical for synaptic integrity and plasticity, thereby disrupting neuronal connectivity and cognitive performance. Importantly, this study further provides evidence that lumbrokinase mitigates CSDS-induced cognitive impairments and enhances the expression of PSD95 and synapsin1 in mice. Therefore, lumbrokinase shows promise as a potential therapeutic candidate for stress-related cognitive disorders. However, further investigations are needed to elucidate its mechanisms of action and assess its translational potential in clinical contexts.

