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Studies on the Ultrastructure of the Inner
Limiting Membrane of the Retina
—Distribution of Anionic Sites in the Inner Limiting Membrane of the Retina—

Hiromi Nishihara
Department of Ophthalmology, Okayama University Medical School

Abstract

For demonstrating ultrastructurally the distribution of anionic sites (AS) in the inner limiting
membrane (ILM) of the rabbit’s retina, the immersion method with cationic tracer, polyethyleneimine
(PEI) was applied. This method was found to be simple and useful for the observation of AS in the
ILM. In the posterior pole of the eyeball (visual streak and medullary ray), PEI particles were
arranged evenly in the lamina rara (LR) of the ILM. The mean diameter of PEI particles was 20 nm,
and intervals between them (40~50 nm) were the same as those of fine strands in the LR. However,
the peripheral retina, the distribution of PEI particles were sparse and random, while in the lamina
densa (LD) of each ILM, PEI particles were absent. AS stained with PEI were present in the residual
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vitreous fibers. These results may provide the morphological basis for the theory that AS of the ILM
act as a charge barrier between the retina and the vitreous cavity. (Acta Soc Ophthalmol Jpn 95 : 951

—958,1991)

Key words: Inner limiting membrane of the retina, Anionic sites, Polyethyleneimine, Charge
barrier, Transmission electron microscopy
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Fig. 1 Electron micrograph of the ILM treated
with immersion in 1.0%PEI (M.W. 1800) solution
for 45 minutes. Enlargement of the LR and notch-
ing on the Miiller cell membrane (arrows) are
noted. %50,000

Fhias-MlPZBAL, TRYBRL TV
(Fig. 2).

2. BEEERERE PEI (5T &1,800, 6004
PHHEEROCER I D L, WOAEERIE L.

MDY B - BRI AL O BIEE - FIR 953

Fig. 2 The ILM treated with immersion in 1.0%
PEI (M.W. 600) for 30 minutes. PEI particles
invade into the Miiller cell and form vacuoles
(asterisk). x12,500

3. BIEROFRGE 0.5%GA HIC TRIEE L 2 il
PEIR FOMENRIFCH o7z, GABROEE A LI
% & PEIRITOMEIMET Lic, BiEER G LI
TR O BRF NS <, MRS R~ PEL

Fig. 3 The ILM in the visual streak treated with immersion in 1.0% PEI (M.W.
18002 for 30 minutes. PEI-positive particles (Ca. 20 nm in diameter, arrows) are
arranged evenly in the LR at intervals of 40~50 nm. In the LD, PEI particles are
absent. X50,000
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Fig. 4 The ILM in the medullary ray treated with the same method as Fig. 3.
The distribution of PEI particles (arrows) are similar to that of the visual
streak. PEI stained particles (arrowheads) are found on the residual vitreous
fibers. x50,000

Fig. 5 The ILM in the peripheral retina treated with the same method as Fig.
3. In the LR, PEI particles (arrows) are distributed sparsely and randomly. In
the LD, PEI particles are also absent. x50,000

FoMEREDL T, VAR fTIc ot BEORFEIERL, SREEZHL
4, WMARNE 0.5%GA ®THIEE L, 1.0%PEI THAR BB TR E LB L,
(5 F81,800) BRICSHBES R ThOES v 7 1) BRI (M visual streak) | PELELF23
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Fig. 6 Schema of ultrastructure of the inner limiting membrane of rabbit’s retina (posterior pole).
The lamina densa (LD) of the inner limiting membrane (ILM) expands three-dimensionarily into the
meshwork structure with numerous sieves. The sieves are composed of fine strands with 10 nm in
diameter, and elongate to form channels just like a junglegym. The pore diameter varies from 10 to
25 nm (mean 13.5 nm). Fine strands in the lamina rara (LR) of the ILM are 6~8 nm in diameter and
40~50 nm in intervals, connect the LD with the Miiller cell plasma membrane. Vitreous fiber, 14~ 16
nm in diameter, invades the LD directly, perpendicularly or obliquely.
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FOSHEB TR —CMAE LT, BEE @
PEILfI T & A bhizh -7 (Fig. 5).
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