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Experimental Demyelination and Remyelination Induced by Ethidium
Bromide

Shigeko Fushimi, Yumi Morisada, Teruo Shirabe

Experimental demyelination and remyelination induced in the posterior column of
the mouse spinal cord by an injection of ethidium bromide were examined light
microscopically, immunohistochemically and electron microscopically.

The demyelinating lesions induced by ethidium bromide were divided into three
zones based on their severity. In the central zone, degeneration and destruction of
oligodendroglia and astrocytes were prominent, while axons were relatively well
preserved. Later, peripheral type remyelination by Schwann cells was observed in
this area. These Schwann cells were thought to be derived from the autonomic
nerves in the blood vessels. Demyelination was also prominent in the peripheral zone
and central type remyelination by oligodendroglia was seen with astrocytic prolifera-
tion after demyelination. In the marginal zone, although there was no demyelination,
reactive astrocytes were observed. (Accepted on August 31, 1992) Kawasaki Igakkaishi
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Fig. 1. Schematic illustration of the distribution of the lesion
induced by ethidium bromide (EBr). A : central zone B:
peripheral zone C : marginal zone

Fig. 2. Electron micrographs three days after EBr injection. A :An astrocyte(a) and an
oligodendroglia (o) show mild degenerative changes. Splitting of myelin lamellae (arrows)
and vacuoles around the blood vessels (v) are observed. B : Splitting of the nuclear
membrane is seen in the oligodendroglia. C : Swelling and destruction of the mitochondria
and accumulation of microtubules are seen in the cytoplasm of the astrocytes.
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Fig. 3. Light micrographs of immunohistochemical staining with anti-laminin and
anti-GFAP antibodies six days (A, B), eight days (C, D) and four weeks (E,
F) after EBr injection. A : Laminin is seen around blood vessels and in the
subpial region (x80). B : GFAP is negative in the central zone of the lesion (X
80). The inset shows a mitotic GFAP positive astrocyte in the marginal zone.
C : Laminin is observed around the cells beneath the blood vessel in the central
zone (X80). D : Reactive GFAP positive astrocytes are observed in the mar-
ginal zone (X80). E : Laminin positive cells are observed extending from the
subpial region to the central zone (x80). F : GFAP positive cells are seen only
in the peripheral and marginal zones (X80).
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Fig. 4.

An electron micrograph six days after EBr injection. Destruction of the myelin sheath
is observed. Macrophages (%) contain abundant myelin debris in their cytoplasm. Axons
are relatively well preserved.
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An electron micrograph eight days after EBr injection. Many naked axons without

myelin sheath are observed. There are scattered macrophages (%) and undetermined im-
mature cells (i).
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Electron micrographs 10 days after EBr injection. A : Thin layers of myelin sheath

Fig. 6.

produced by the Schwann cells (s) are observed in the central zone.

the basal lamina of the Schwann cells.

The arrows indicate

B [ Several naked axons are encircled by the

cytoplasm of a single oligodendroglia (o) in the peripheral zone.
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Electron micrographs four weeks after EBr injection. A : There is peripheral type

remyelination by Schwann cells (s) in the central zone and some unmyelinated fibers are

also observed. Collagen fibers are seen in the extracellular spaces.

B : Central type

remyelination by the oligodendroglia (o) and astrocytic processes (a) are observed in the

peripheral zone.
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