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Abstract ; Reactive oxygen species ( ROS) play a significant role in the life activities of cells.They not only participate in cell
signaling, regulate cell growth and differentiation, but also resist pathogen invasion.Hence,they are closely associated with aging,
cardiovascular diseases,diabetes, cancer,and numerous complications.In recent years, fluorescence imaging has been extensively
applied in the research of monitoring intracellular ROS level variations due to its numerous merits. Near-infrared (NIR) emission
or excitation technology,with its strong tissue penetrability, high resolution, and superior photostability, has gradually emerged as
the preferred technique for fluorescence imaging of ROS. Currently, although numerous researchers are committed to the
development of near-infrared ROS fluorescent probes, systematic overviews of related studies remain relatively scarce.The research
advancements of near-infrared ROS-responsive fluorescent probes based on different recognition mechanisms over the past five
years were reviewed , with a focus on elaborating the detection mechanisms of each type of probe and providing a brief account of
their biological applications. We anticipate that this review can offer assistance in the development of novel NIR probes with higher
selectivity, lower toxicity, and better biocompatibility to meet the diverse requirements of fundamental research and clinical
applications. Specifically, it is proposed that advanced artificial intelligence technologies represented by DeepSeek be integrated
with scientific research for optimizing molecular design and performance prediction, with the aim of enhancing the development
efficiency of NIR fluorescent probes and opening up new pathways for the efficient detection, precise regulation,and diagnosis and
treatment of diseases related to ROS.
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