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Rika Matsuoka, Makio Watanabe and Hisavuki Ueno
Department of Ophthalmology, Kochi Medical School

Abstract

The crystallins which constitute the major soluble
proteins of the lens are known to change into insol-
uble proteins in aged or cataractous lenses. Such
changes would affect protein-bound water and bulk
water around the crystallin molecules. We measured
the a.c. admittances of several kinds of crystallin so-
lutions in the frequency range from 10 kHz to 2
GHz to define the passive electrical properties of
bound water. With the experimental data, we calcu-
lated the relative permittivity, conductivity, and loss
factor. The admittance of erystallin solutions had es-
sentially three dielectric dispersions and we could di-
vide them into three dependent dispersions by a
curve-fitting analysis based on a three-term Cole-
Cole equation. The lowest frequency dispersion

around a few MHz was due to protein particles, the
middle frequency of the 10~100 MHz range to
bound water, and the highest frequency of over 1
GHz to bulk water. The dielectric behavior of crys-
tallin molecules and bound water depended on the
protein concentration. With the increase in molecu-
lar weight of crystallins, the dielectric increments of
both dispersions increased and the characteristic fre-
quencies of the dispersions decreased significantly.
(J Jpn Ophthalmol Soc 102 : 495501, 1998)

Key words: The lens, Crystallin, Protein bound wa-
ter, Dielectric dispersion, Characteristic
frequency
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