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Studies on the Ultrastructure of the Inner
Limiting Membrane of the Retina

I. Surface Replication Study on the Inner
Limiting Membrane of the Retina

Hiromi Nishihara
Department of Ophthalmology, Okavama University Medical School

Abstract

In order to clarify the ultrastructural details, electron microscopic observations of the inner
limiting membrane (ILM), critical point drying and surface replication methods with collagenase
digestion were performed on rabbit’s ILM. The results were as follows, : 1) This method was simple,
the electron microscopic image is highly reproducible and a bird's-eye view of the ILM is possible. 2)
The ILM was composed of a fine three-dimensional meshwork structure with numerous pores (sieves).
3) The diameter of the pores varied from 10 to 25nm. Mean diameter of the pores is 13.43nm in the
visual streak, 13.59nm in the medullary ray, 13.40nm in the peripheral retina, and there were no
statistical differences among these three regions. 4) In the peripheral retina, it was difficult to observe
the ILM because vitreous fibrils lay densely on it. The pore's shape in the peripheral retina was
different from that in the posterior pole retina. These results may provide the morphological basis for
the theory that the pores of the ILM act as the main filtration barrier between the retina and the
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vitreous cavity. It is supposed that the bulk of substances are transported from the retina mainly
through the ILM of the posterior pole, because dense vitreous fibrils of the peripheral retina disturh
that transport. (Acta Soc Ophthalmol Jpn 93 : 429—438, 1989)
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Fig. 1 Removal of the vitreous body with the aid
of an applicator.
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Fig. 2 After an enucleated eyeball was bisected
at the corneal limbus, the vitreous body was
digested by collagenase. The ultrastructure of the
inner limiting membrane (ILM) of the retina is
not clearly observed in details because of its
damage during this experimental procedure. (X
17,0000

S e A 2

Fig. 3 With after tryptic digestion of the vitreous
body, the degenerated vitreous fibrils are not
digested and remain. (x17,000)
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Fig. 4a Surface replica images of the ILM in the visual streak. The meshwork
structure three-dimensionaly expands. (%25,000)

Fig. 4b Higher magnification view of Fig. 4a. The sieves are composed of
strands, and their mean diameter is about 10nm (between short arrows). Pore’
s shape is round, oval and polygonal, and some of them elongates to form a part
of a channel (arrow heads). (x100,000)
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Fig. 5a In the medullary ray. Vitreoretinal adherence is stronger than in the
visual streak, so some vitreous fibrils remain. And the meshwork structure of
the ILM can be seen through the vitreous fibrils. (x25,000)

Fig. 5b Higher magnification view of Fig. 5a. Note the pores. (x100,000)

K EMEHNSREDO BN THETH - 1o, BIEHER FT 4 I F RO R - T, kL Tas
B EER OB TH L BAMEY & 0, i (sieve) & (Fig. 4b) #10nm o MEEMEDEF 2 TR L T\ 7o,
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Fig. 6a In the peripheral retina. It is difficult to observe the ILM because the
vitreous fibrils still remain densely on it. (25,0000

Fig. 6b Higher magnification view of Fig. 6a. The pores have irregular shape,
and the peripheral retina has more channels than the visual streak and the
medullary ray. (%100,000)
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Fig. 7 Histogram of pore’s diameter in the visual
streak. Mean diameter of three hundred pores
calculated is 13.43nm.
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Fig. 8 Pore's diameter in the medullary ray.
Mean of those is 13.59nm.
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Fig. 9 Pore's diameter in the peripheral retina.
Mean of those in 13.40nm. There were no
significant statistical differences among three
regions.
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