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Establish objective indicators of early diagnosis of NASH progression by two
photon excitation microscope
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The non-alcoholic steatohepatitis (NASH) has been increasing. The
definitive diagnosis of NASH requires histopathological examination of liver biopsy samples. Optical
imaging techniques make it possible to visualize structure, morphology, and molecular distribution
in vivo at the cellular level. Fibrosis can be observed directly without staining due to a nonlinear

optical phenomenon called second harmonic generation (SHG). Here we demonstrate SHG and
auto-fluorescence (AF) imaging targeting ex vivo liver tissues in NASH model mice. Using
three-dimensional (3D) SHG and AF imaging, image processing by maximum intensity projection (MIP),
and statistical analyses, we successfully characterized the fibrotic and morphological changes in
hepatic capsule and hepatic parenchyma. The direct and quantitative SHG and AF imaging method
presented in this study could be applied to diagnosis of NASH.
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Three-dimensional reconstructed
images of the liver tissues.
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Boxplots of the percentage of SHG

signal region in binarized image of the
MIP.
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