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Abstract

Chitinase 1 (CHIT1) has been increasingly recognized as a critical regulatory element in central nervous system (CNS) disorders,
with its functional repertoire spanning neuroinflammatory modulation, pathological protein clearance, and dynamic tissue remodeling
across multiple biological strata. In amyotrophic lateral sclerosis (ALS), CHIT1 emerges as a microglial activation biomarker,
demonstrating significant cerebrospinal fluid-level correlation with pathological progression. Within the context of multiple sclerosis
(MS), it facilitates phagocytic elimination of myelin debris, exhibiting strong associations with longitudinal disability trajectories and
therapeutic responsiveness. The Alzheimer’s disease (AD) milieu reveals CHIT1’s dual capacity to attenuate inflammatory cascades,
potentiate B-amyloid clearance mechanisms, and safeguard lysosomal integrity. Notably, in ischemic cerebrovascular pathologies,
CHIT1 displays temporal dichotomy — conferring early neuroprotective anti-inflammatory effects while paradoxically promoting
fibrotic alterations during chronic phases. Elucidation of its stage-dependent molecular choreography through advanced investigations
may unveil novel therapeutic paradigms for neurodegenerative and cerebrovascular disease intervention.
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