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Abstract Skin photoaging is an extrinsic aging process caused by long-term and repeated exposure to
ultraviolet radiation. Its major pathological features include enhanced oxidative stress, cumulative DNA damage,

chronic inflammatory activation, and abnormal extracellular matrix remodeling. In recent years, with the deepening
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understanding of the skin microenvironment, the dynamic regulatory roles of stromal cells and immune cells in the
initiation and progression of photoaging have attracted increasing attention. Focusing on the key molecular mecha-
nisms underlying skin photoaging, this review systematically summarizes the functional changes of stromal cells,
including fibroblasts and keratinocytes, as well as immune cells, such as macrophages and Langerhans cells, during
the photoaging process. It particularly elaborates on the interaction mechanisms between these two cell popula-
tions mediated by inflammatory cytokines, chemokines, matrix-degrading enzymes, and the senescence-associated
secretory phenotype, as well as their roles in disrupting skin microenvironmental homeostasis. On this basis, the
review further summarizes potential intervention strategies targeting the stromal-immune cell interaction network
and discusses their application value in the prevention and treatment of skin photoaging. Finally, future directions
are proposed, including multi-omics integrative analysis, spatiotemporal dynamic mechanism studies, and clinical

translation, with the aim of providing a theoretical basis and new research perspectives for the prevention and preci-

sion treatment of skin photoaging.
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