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Theoretical Impedance Analysis of the Intact Rat Lens
with an Ellipsoidal shells Model

Makio Watanabe, Rika Matsuoka, Kyozo Seike, Yasuko Mokudai and Hisayuki Ueno
Department of Ophthalmology, Kochi Medical School

Abstract

We measured a.c. admittances for isolated rat
lenses over a wide frequency range of 100 Hz to 500
MHz. In order to evade elecirode polarization at
low frequencies, we examined extracted lenses by di-
rect semi-squeezing with Pt black - coated platinum
electrodes. This gave rise to a 10° increment in per-
mittivity at low frequencies, and two distinct dielec-
tric dispersions were exhibited ; dispersion 1 with a
characteristic frequency (fc) of 2 kHz, and disper-
sion 2 with an fc of 2 MHz. In terms of loss tangent
function, the two dispersions clearly dominated as
two peaks. By curve fitting analysis with an allo-
cated ellipsoidal - shells model based on ultrastruc-
tural features of the lens with a lens equivalent cir-

cuit, dispersion 1 was assigned to the equatorial
cortex where regularly arranged lens fibers ran
parallel to the applied electric field, and dispersion
2 to the nucleus of complicated fibers, combined
with the polar cortex where lens fibers ran perpen-
dicular to the electric field. Our results suggested
that both lens dispersions were [3-dispersions at-
tributable to bio- membranes. (J Jpn Ophthalmol Soc
102 : 555560, 1998)

Key words : Rat lens, Impedance, Dielectric disper-
sion, Lens equivalent circuit, Ellipsoi-
dal-shells model
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