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Abstract

The distribution and morphological characterization of the sulfated-proteoglycans in the normal
human lamina cribrosa under the electron microscope after staining with cationic-dye (Cuprolinic-
Blue) in critical electrolite condition were studied. Three types of Cuprolinic-Blue positive filaments
were identified associated with collagen in the lamina cribrosa according to their size, electron-
density and their relation to the collagen fibrils. The thin and short Cuprolinic-Blue positive filaments
(referred to as CB-1 filament in this communication) distributed over the collagen fibers in relatively

regular fashion.
The intermediate-sized Cuprolinic-Blue positive filaments (CB-2) were seen randomly associated
with collagen fibers. The clusters of large CB-3 filaments were seen unevenly associated with loosely
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packed collagen fibers. The higher electron density of CB-2 and CB-3 filaments than those of CB-1
filaments were also demonstrated. Cuprolinic-Blue positive dots and blots as well as various sizes of
filaments could be identified in the basal lamina surrounding the collagen beams and in the basement
membrane of the blood vessels. (Acta Soc Ophthalmol Jpn 95 : 311—317, 1991)
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Fig. 1A Normal architecture of lamina cribrosa. Optic nerve fiber bundles (ON)
are surrounded by collagenous laminar beams (CL). The arrows indicate the
basal lamina surrounding the collagenous beams. (15,000)
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Fig. 1B The collagenous laminar beams (CL) stained with Cuprolinic Clue under
the critical electrolite condition. Various sizes of Cuprolinic Blue positive
filaments can be identified associated with collagens (CL) as well as basal
lamina (BL) surrounded by small arrows. Dots and small filamentous proteog-
lycans are also seen associated with basal lamina (BL). Small arrowheads :
CB-1 filament, Intermediate sized arrowheads: CB-2 filaments, Large arrow-
heads : CB-3 filaments. (% 60,000)
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Fig. 2A  Small arroheads indicate CB-1 filaments, which are distributed at right
angle to the long axis of the collagen fibers with relatively regular intervals.
Intermediate sized arrowheads are associated with collagen fibers in random
fashion named CB-2 filaments. (> 180,000)

Fig. 2B Large and electron dense filaments (CB-3 filaments) are occasionally
seen associated with loosely packed collagen fibers. (<180,000)
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Fig. 3A Arrows indicate the basal lamina (BL) surrounding the collagen beams.
The smallest arrowheads show dot and short filamentous sulfatedproteoglycans
associated with basal lamina (BL). Small, intermediate, and large sized
filaments are also seen associated with collagen beams. (X 120,000)

Fig. 3B The smallest arrowheads indicate the dot and small filamentous sulfat-
ed proteoglycans associated with basement membrane (BM) of the blood
vessels in the laminar beams. (% 120,000)
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