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Analysis of cellular functions in fibrosis using nonlinear light scattering
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In this study, we aimed to develop optical methods for the detailed
evaluation of fibrosis. First, we constructed polarization-resolved second-harmonic-generation
(PR-SHG) microscopy and demonstrated that the collagen orientation degree obtained from PR-SHG
analysis could reflect the stages of fibrosis. Next, we developed a Brillouin scattering microscope
and applied it to the observation of lipid droplets in the liver tissues of MASH model mice,
demonstrating the feasibility of evaluating MASLD progression from the perspective of the mechanical

properties of lipid droplets. Finally, we developed a multimodal microscope combining SHG
microscopy and Brillouin scattering microscopy, aiming to visualize collagen distribution and local
elasticity variations due to fibrosis progression.
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