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Scanning Electron Microscopic Observation of the Collagen
Fibrillar Network in Bruch’s Membrane by Cell Maceration
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Abstract

Cellular elements, including retinal pigment epithelia, were removed by the cell maceration
method to obtain a three-dimensional view of the collagen fibrillar networks of Bruch’s membrane.
A bird’s eye view of the inner collagenous zone of Bruch’s membrane was obtained using the eyes of
albino rabbits and Japanese monkeys. The eyes were treated with a low concentration of NaOH for
several days and then observed with a scanning electron microscope. This procedure allowed the
exposed inner collagenous zone of Bruch’s membrane to be observed. In addition, the outer col-
lagenous zone was also be observed in some of the specimens. Both zones were formed by dense lattices
of fine collagen fibrils, and these fibrils frequently formed bundles in the outer collagenous zone. In the
posterior poles of the eyes obtained from Japanese monkeys, a network of wavy fine collagen fibrils
was observed. In both outer and inner collagenous zones, most of the collagen fibrils ran parallel to
the retina. Fenestration of the sheet-like elastic layer was frequently observed through gaps in the
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thin collagen fibrillar network of the inner collagenous zone. The method employed in this study was
considered suitable to obtain a wide bird’seye view of the collagenous zone of Bruch’s membrane.

(Acta Soc Ophthalmol Jpn 95 : 318-324, 1991)
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Fig. 1 A scanning electron micrograph of the inner collagenous zone of Bruch’s
membrane in the mid-periphery of an albino rabbit eye, The wide bird’s eve
view of the collagen fibrillar networks can be obtained by cell maceration
method with 2.5N-NaOH. The interwoven collagen fibrils extend nearly
straight and form a dense lattice structure. x 3,300

Fig. 2 A scanning electron micrograph of the inner collagenous zone of albino
rabbit Bruch’s membrane in the posterior pole of the eye prepared by the same

method as Fig. 1. The collagen fibrils wave and some of them form thin
bundles. X 6,000
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Fig. 3 A scanning electron micrograph of the inner collagenous zone of
Japanese monkey Bruch's membrane. In the posterior pole of the eye, the
bundles of waving collagen fibrils form a loose lattice structure. x 15,600
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Fig. 4 A scanning electron micrograph of the outer collagenous zone of albino
rabbit Bruch’s membrane observed through large artifact gaps among the inner
collagenous zone and the elastic layer. The loosely arranged collagen fibrils run
straight and some of them form thin bundles. x 10,000
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Fig. 5 A scanning electron micrograph of the inner collagenous zone of Bruch'’s
membrane in the posterior pole of the rabbit eye. Note that the bundles of
densely packed collagen fibrils form a large node. % 11,000

Fig. 6 A scanning electron micrograph of the inner collagenous zone of rabbit
Bruch’s membrane. In the posterior pole, the elastic layer can be seen among
the loosely running collagen fibrils. The arrow indicates a fenestration in the
elastic layer. The arrowhead indicates that the collagen fibrils pass through the
fenestration into the outer collagenous zone. * 16,000
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