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Abstract: Radiation-induced injury is a major complication of tumor radiotherapy. Traditional treatment
methods have drawbacks such as insufficient targeting and limited efficacy. Macrophages have dual phenotypes
(M1 pro-inflammatory and M2 pro-repair) and play a key role in the process of injury repair. Targeting macro-
phages can be used as a new strategy for treatment. Based on the dual-phase regulation of macrophages in radi-
ation-induced injury, this article systematically reviews the different functions of macrophages in the early pro-
inflammatory stage and the late repair/fibrosis stage,focusing on the direct and indirect regulation strategies
targeting surface markers and signaling pathways,and elaborates on the research progress of emerging thera-
pies such as nano-delivery,gene editing,and CAR-macrophages. Macrophage-targeted therapy still faces multi-
ple challenges in clinical translation,such as targeted delivery efficiency,long-term safety and efficacy evalua-
tion system. Future research should further explore the dynamic regulation mechanism of macrophages in the
injured microenvironment, optimize the targeted delivery system,and carry out long-term follow-up clinical
studies to promote the transformation of this therapy from "passive protection" to "active immune repair" ,in
order to achieve the effective application of macrophage targeted therapy in radiation injury management.
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