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Visualization of lens protein concentration gradation using X-ray 
phase-contrast computed tomography and application to characterize 

the pathophysiology of ophthalmic disease. 
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Abstract 
The concentration gradient of lens functions to correct spherical aberration. Development of visualization 

methods of lens protein concentration may contribute to reveal pathophysiology of ophthalmic disorder. We
have previously found that phase-contrast X-ray computed tomography (CT) using Bonse-Hart type 
interferometer could be a possible tool to visualize the protein concentration gradient in lens. However, 
concentric artifacts remains even at higher energy observation. In the present study, we used Talbot 
interferometer to improve the measurement accuracy. Formalin-fixed eyes mice at different age in week (1, 2, 4, 
8 weeks) and raw mice eyes (immediately after exenteration) in physiological saline were examined in BL20B2.
We could obtain images showing protein concentration gradation in developing mouse lens without artifacts 
using Talbot type interferometer. The obtained values of lens protein concentration were compatible with 
earlier studies. 
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