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ABSTRACT

This study was designed to investigate the microglial reactions to the neurodegenerative
changes in the cat retina. All experiments were performed using adult cats of both sex,
weighing 2,500 g~3,500g. 5,7-DHT (100 ug) dissolved in 0.1% ascorbic acid was injected
into ‘the vitreous body. All injections were performed in one-side eye; the other side
served as the control, which was injected only with 0.1% ascorbic acid. Cats were
sacrificed at 1, 3, 7, 14 and 21 days after intravitreal injection of 5,7-DHT. For light
microscopy, retinae were fixed with 4% paraformaldehyde and processed using NDPase
histochemistry. Same retinae were fixed with 1% paraformaldehyde-2.5% glutaraldehyde
and processed for electron microscopy.

NDPase-positive microglial cells were mainly distributed in the inner plexiform layer of
the retina, and characterized by a small somata with a few slender processes, which were
also extended in the ganglion cell layer (GCL) and inner nuclear layer (INL). The intensity
of the microglia stained for NDPase was abruptly increased at 7 day as compared with
that of the control, and thereafter continuously sustained until 21 day, the last experimen-
tal group in this study.

Under the electron microscopical observation, microglial cells in the control group
exhibited elongate nucleus with perinuclear chromatin condensation, and the perikaryon
was scanty. However, a few hypertrophic glial cells were frequently found at 3 days after
the drug injection. By 7 day, most microglial cells directed toward the degenerated
neurons in the GCL, and the number of microglial cells was slightly increased as
compared with the former group. At the 14 day, most microglial cells wrapped the
degenerated cells in the GCL, and a few cells showed phagocytotic features. By 21 day,
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most microglial cells were engaged in phagocytotic activity, and their cytoplasm was filled

with the phagocytosed material.

Based on the results, 5,7-DHT may act as a specific neurotoxin to the cat retina, and

microglial reactions to the neuronal death are already induced in early experimental stage.

These results indicate that the microglial cells in the cat retina show characteristic

features as a protective effect of neural tissue.
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FIGURE LEGENDS

Fig. 1. Photographs showing NDPase-positive microglial cells in a whole-mounted cat retinae taken
from control (a), 3 (b), 7 (¢) and 21 (d) days after administration of 5,7-DHT. The focus is
on the microglia situated in the border of the inner plexiform layer and ganglin cell layer. In a,
a few microglia are found in the inner plexiform layer. Notice that their somata (arrows) is
oval in shape. The somata have two or more thick basal processes from which branched
multiple coarse, and short secondary processes. In b, the somata of microglia are slightly
increased in number, and their processess are become more or less thick and tortous as
compared with the control retinae. In ¢ & d, more numerous microglia appeared, particularly,
in ganlion cell layer. Their somata (arrows) are become more polygonal in shape, and their
processess are become more thick and tortous as comprared with the control retina. Scale bar,
10 um.

Figs. 2-5. Electron micrographs of microglial cells taken from the retinae of control (2), 3 (3), 7 (4),
and 21 (5) days after 5,7-DHT administration. In Fig. 2, a microglial cell (mc) observed in
inner plexiform layer (JPL) has a characteristic features, which shows scanty cytoplasm with
less developed orgenelles and an elongated nucleus with perinuclear chromatin. In Fig. 3, a
microglial cell (smc) showing hypertrophic features, such as abundant cytoplasm with well
developed organelles, especially, lysosome and mitochondria (arrows), as comprared with these
of the control. In addition, the cell tends to migrate toward ganglion cell layer (GCL). In Fig.
4, a microglial cell migrating toward a degenerated cell (dc¢) located in ganglion cell layer (GCL)
is illustrated. In Fig., 5, phagocytosed debris (arrow) of a degenerated cell engulfed by a
microglial cell is noticed in the cytoplasm, Scale bar, 3um
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