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Evaluation of the changing protein concentration gradient and ion
transporter abnormality in diabetic cataract model mice lens by
phase-contrast X-ray CT
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The lens consists of high concentration of proteins to reflect light and the concentration gradient of lens protein
enables to correct for spherical aberration. Disorder of physiological lens protein distribution can cause
several ophthalmologic diseases, and therefore the development of the methods that can visualize and quantify
whole lens protein concentration gradient may contribute to reveal pathophysiologic abnormalities. Here we
tried to apply phase-contrast X-ray computed tomography (CT) to evaluate spatial distribution of protein in
rodent lens and firstly succeeded in observation of protein concentration gradient in whole lens.  This method
may potentially be useful to understand pathophysiology of ophthalmologic diseases.
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Fig. 1: Cellular structure of the lens. Epidermal cells
migrate and start elongation at equatorial line of the
lens (red arrows)

Fig. 2: Developmentally defined regions in adult lens
(left). Protein concentration gradient of lens protein
enables to correct for spherical aberration (right).
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Fig. 3: Representative image of whole eye excised
from rat obtained by phase-contrast CT. Protein
concentration gradient in lens was clearly observed.
Tissues such as retina, sclera, and cornea were also
observed.
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