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[ Abstract] As a pivotal tool in life science research, intravital microscopy facilitates real-time monitoring of cellular
and molecular dynamics within their native physiological milieu. This review delves into the imaging mechanisms, strengths, and
constraints of confocal microscopy, multi—photon microscopy, light—sheet microscopy, and scanning light—field microscopy. By
analyzing representative application cases across disciplines such as oncology, immunology, neuroscience, and developmental
biology, it offers a comparative overview of the ideal usage scenarios for these technologies. Furthermore, it addresses current
technical hurdles and speculates on future advancements in the field. To provide technical reference for related research.
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