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Microglial Reactions to Demyelinating Lesions Induced by Ethidium
Bromide

Shigeko Fushimi, Yasuto Higashi, Yumi Morisada and Teruo Shirabe

The reaction of microglia/macrophages and the expression of class II major
histocompatibility complex antigens (Ia) were immunohistochemically and im-
munoelectron microscopically investigated in the demyelinating lesions induced by an
injection of ethidium bromide in the posterior column of the mouse spinal cord. The
monoclonal antibodies to the type-three complement receptor (Mac-1), to macro-
phage specific antigen (F4/80) and to mouse Ia antigen were used for this study.

Three days after EBr injection some round Mac-1 positive cells appeared in the
marginal zone before demyelination. These cells increased in the lesion at 6 to 8
days, peaked at 8 to 10 days and declined thereafter. Mac-1 positive cells showed
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the cellular morphology of ramified microglia with elongated and branched processes in
the normal zone, but in the lesion they were plump and macrophage-like in shape. The
time course of the changes in la positive cells was same as that of Mac-1 positive cells.
Ia positive cells showed the cellular morphology of round or slender ameboid microglia
in the lesion. Two weeks later, with the beginning of remyelination, Ia positive ramified
microglia-like cells with elongated and branched processes appeared in the marginal
zone. By immunoelectron microscopy, la positive cells were found to contain myelin
debris in their cytoplasm.

The results of the present study suggested that the plump Mac-1 positive cells in the
lesion might be derived from both resident ramified microglia and blood monocytes. A
subpopulation of them may express Ia antigen. (Accepted on August 28, 1993) Kawasaki
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Fig. 1. Light micrographs of immunohistochemical

staining with anti-Mac-1 (A), anti-F4/80 (B)
and anti-Ia (C) antibodies three days after EBr
injection. A. A few round Mac-1 positive cells
and pseudo-positive necrotic materials are ob-
served in the lesion. Some round Mac-1 positive
cells are noted in the marginal zone. Many Mac
-1 positive ramified microglia-like cells with
elongated and branched processes can be seen in
the normal zone (X60). B. Some round F4/80
positive cells are observed in the marginal zone
(x60). C. Some round or slender la positive
cells can be seen in the marginal zone (X60).
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Fig. 2. Immunoelectron micrographs of staining with anti-Mac-1 (A) and anti-la (B)
antibodies three days after EBr injection. A. A Mac-1 positive cell contains some
lysosomes and myelin debris in the cytoplasm. B. An Ia positive cell has an electron dense

cytoplasm.
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Fig. 3. A light micrograph of immunohistochemical staining
with anti-Mac-1 eight days after EBr injection. Mac-1
positive cells are plump in shape in the lesion, while they
have the morphology of ramified microglia in the normal
zone. The transformation from ramified to plump cells can
be seen (x100).
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Immunoelectron micrographs of staining with anti-Mac-1 antibody eight days after
EBr injection. A. The Mac-1 positive cell is characterized by a rather scanty cytoplasm
in the normal zone. B. The cytoplasm of the Mac-1 positive cell becomes hypertrophic in
the marginal zone. The process of the cell attaches to myelin lamellae. C. Mac-1 positive
cells contain abundant myelin debris in the cytoplasm in the lesion. Destruction of the
myelin sheath is observed (m).

SRR IR 2 WA LT

EA 4%, FHEIO plump 7% Mac-1 Bt
MR BB L, 1 um VIR TR L #hs
O AR Rk OMEEE2E T 5
MREELTED SN,

HEA 8, 128, KWEELD plump & Mac- 1
G IO BRGE T 5 DA T, HoEEL s
BT 2 MRS & EE R T T
ELTRs N,

2) MAb-Ia BBHHERa

I MU VEETIE, BETKRSEWEE R
BT 2B, 7, IMEREFE ORI
oGt R s iz,

HEA 3 HER, BERESCHES X OFhEE
@ la Bl A R s h iz (Fig. 10) . s
Tk, Ia FURDOREER Mac-151H & Bl



174

Bz Rehni:. Ia BRI
MEA/NRENZ LS BETFE
EnEs»oi: (Fig. 2B).

E A6, 8, 10H#, HHE
BRI EEE R R W SR 3 &
VD la B M % 8
Honi: (Fig. 5). £/, IE
(1 A SARE S SR < p )
la Bl BRDEED Sh
7o, SUEBEERNC I, FRERES
D la MM OMISEC Z A
YV V' — Ak myelin debris 23
Ronl: (Fig. 6A). [MEAE
(M ESYE =S ADREN R i
WEHE S NTH, MERNK
Ml TRIGIEED s>
7z (Fig. 6B).

&
X3l
+ik
iy

(B19% %35 1993)

' PR e LA Y AL - -

Fig. 5. A light micrograph of immunohistochemical staining
with anti-Ia antibody eight days after EBr injection.
Numerous round or spindle Ia positive cells can be seen in
the lesion. A few Ia positive cells with short processes are
noted in the normal zone (X60). The inset shows a higher
magnification of the latter (Xx290) .

Fig. 6. Immunoelectron micrographs of staining with anti-Ia antibody eight days after EBr
injection. A. Ia positive cells contain myelin debris and lysosomes. Destruction of the
myelin sheath is observed (m). B. An Ia positive cell is located in the perivascular region.
vessel (v)
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Fig. 7. A light micrograph of immunohistochemical stain-

ing with anti-Ia antibody four weeks after EBr injec-
tion. There are many round or spindle Ia positive cells
in the lesion. Ia positive ramified microglia-like cells
with elongated and branched processes are observed in
the marginal zone (X90).

Fig. 8. Immunoelectron micrographs of staining with anit-Ia antibody four weeks after EBr
injection. A. Some plump cells are Ia positive in the lesion. B. Ia positive ramified
microglia-like cell becomes hypertrophic in the marginal zone. The cytoplasm of the cell
contains myelin debris and vacuoles.
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Fig. 9. The time course of the changes in the plump Mac-1
positive cells and Ia positive cells after EBr injection. Each
line shows the histological stages of demyelination and
remyelination induced by EBr injection. Mac-1 : plump
Mac-1 positive macrophage-like cells. A-Ia : round or

slender Ia positive ameboid microglia-like cells. R-Ia : Ia
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