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[Abstract] Oxygen-induced retinopathy (OIR) is an important animal model for retinal neovascular diseases.
In recent years, increasing evidence has shown that alterations in the retinal immune microenvironment are involved
throughout the development and progression of OIR, among which myeloid immune cells, such as microglia and
macrophages, serve as key regulators linking inflammatory responses, vascular remodeling, and tissue repair. Myeloid
cells in OIR exhibit marked heterogeneity in origin and functional plasticity: resident microglia participate in
inflammatory responses through local proliferation and activation, whereas peripheral monocytes can be recruited into
the retina under ischemic conditions and differentiate into macrophages. Current studies have shown that these cells
are jointly regulated by glycolysis, lactate metabolism, succinate signaling, and inflammatory pathways, and may
display predominantly pro-inflammatory or reparative functional states at different stages, thereby exerting a distinct
dual role. On the one hand, they can amplify inflammatory responses, aggravate vascular obliteration, and promote
pathological retinal neovascularization; on the other hand, they can contribute to vascular homeostasis, physiological
revascularization, and tissue repair. Therefore, precise targeting of myeloid immune cells has gradually emerged as a
new research focus. This review summarizes the origins, functional state transitions, metabolic-inflammatory
regulatory networks, and dual roles of microglia and macrophages in OIR, and further outlines recent advances in

related therapeutic strategies, with the aim of providing references for mechanistic studies and precision treatment of
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retinal neovascular diseases.
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