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Noninvasive Metabolic Analysis of the Diabetic Cornea and Lens:
In vivo Measurement

Jun Shimazaki'?, Kazuo Tsubota'*? Masakazu Hattori"
and Ronald A. Laing?
" Department of Ophthalmology, School of Medicine, Keio University
» Department of Ophthalmology, Boston University School of Medicine
3 Department of Ophthalmology, Tokyo Dental College *Joslin Diabetes Center

Abstract
In vivo measurement of metabolic changes in diabetic cornea and lens were performed using redox
fluorometry in nonobese diabetic (NOD) mice. Autofluorescence from reduced pyridine nucleotides
(PN) and oxidized flavoproteins (Fp) were measured, and the PN/Fp ratio was used as a tissue
metabolism indicator. The PN/Fp ratios were significantly higher in the diabetic corneal endothelium
and lens epithelium than in the control group’s, but such was not the case in the corneal epithelium.
Morphometric analysis of the corneal endothelium using specular microscopy revealed no significant
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differences between the two groups. These results indicate that redox fluorometry is able to detect
early metabolic changes in the corneal endothelium and lens epithelium, which are induced by diabetes
mellitus. Activation of the polyol pathway may be responsible for the change. Corneal epithelia may
be less susceptible to diabetic changes than the corneal endothelium and lens epithelium. (Acta Soc

Ophthalmol Jpn 96 : 119—124, 1992)
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