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Perineuronal Sulfated Proteoglycans in the
Adult Rat Brain: Histochemical and Electron

Microscopic Studies∗

Yutaka Tsubouchi, Mari Tsubouchi, Sayoko Hitomi, Aiji Ohtsuka, and Takuro
Murakami

Abstract

Neurons of cerebellar nuclei in the rat brain had a marked surface coat which was stained with
cationic iron colloid or aldehyde fuchsin. Neurons with a similar surface coat were also noted in
the retrosplenial cortex. The surface coat was stained doubly with cationic iron colloid and alde-
hyde fuchsin. Digestion with hyaluronidase eliminated the stainability of the surface coat to both
agents. Combined digestion with chondroitinase ABC, heparitinase and keratanase eliminated the
cationic iron colloid staining but did not interfere with the aldehyde fuchsin staining. Electron
microscopy of ultrathin sections revealed that the iron particles were deposited in the perineu-
ronal tissue spaces. These findings indicate that the surface coat consists of sulfated proteoglycans
which occupy, as the extracellular matrix, the perineuronal tissue spaces. Many neurons in the
retrosplenial cortex were labeled with lectin Vicia villosa agglutinin. Double staining revealed
that these lectin-labeled neurons are usually reactive to cationic iron colloid. Few neurons in the
cerebellar nuclei were labeled with lectin V. villosa agglutinin.
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