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Abstract

e Retinal astrocytes play pivotal roles in regulating

neuronal function, maintaining retinal homeostasis, and
responding to pathological stress. This review focuses on
recent advances in astrocyte heterogeneity, including its
spatial distribution and functional states, and discusses
the dual roles of pathological processes. Evidence
indicates that, during the early stages of glaucoma, age-
related macular degeneration, and other degenerative
retinal disorders, astrocytes exert neuroprotective effects
by supporting neuronal metabolism, modulating
inflammatory responses, and alleviating oxidative stress.
However, persistent disruption of the retinal
microenvironment can drive astrocytes toward a pro -
inflammatory reactive phenotype. A clearer understanding
of these pathophysiological processes and molecular
mechanisms may provide a theoretical basis and potential
therapeutic direction for retinal neurodegenerative
diseases.
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