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Abstract : To elucidate the involvement of interleukin-18 converting enzyme (ICE) in the
course of experimental autoimmune encephalomyelitis (EAE), we induced EAE by immunizing
rats with an emulsion of rat spinal cord homogenate with complete Freund's adjuvant supplemented
with Mycobacterium tuberculosis (H37Ra, Smg/ml) and then examined the expression of ICE in
the spinal cord of rats with EAE.

In normal rat spinal cords, ICE is constitutively, but weakly, expressed in ependymal cells,
neurons, and some neuroglial cells. In EAE, many inflammatory cells are positive for ICE, and
the majority of ICE+ cells were identified as ED1+ macrophages. During this stage of EAE, the
number of ICE+ cells in brain cells, including neurons and astrocytes, increased and these cells
also had increased ICE immunoreactivity.

These findings suggest that the upregulation of ICE in both brain cells and invading hemato-
genous cells is stimulated by a secretory product from inflammatory cells, and that this enzyme
is involved in the pathogenesis of EAE via the production of IL-1 beta.
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Fig 1. Clinical EAE scores in Lewis rats. Injecting 200mg of
homogenated rat spinal cord on day 0 induced EAE. The sym-
bol(A) indicates the mean clinical score for a group(n =3) on
the day indicated.
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HEEO 55 F9 o Jeton FeIA 48 Yz
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Fig 2. Histological findings in the rat spinal cord. There were
no histological changes in the normal rat spinal cord(A),
while the Grade 3 EAE rat spinal cord(B) showed intercellular
edema, perivascular coffing, and infiltrating inflammatory

cells. (H-E stain, x 132),

Fig 3. Light(A, % 130) and electron(B, X 4,000) micrographs of
the sacral spinal cord of rats with Grade 3 EAE. Inflammatory
cells are present in the meninges and parenchyma(A, B). (A)
The sacral spinal cord of EAE rat showing apoptotic cell
(arrow). In B infiltrated macrophage(arrow) is seen in the
parenchyma of the sacral spinal cord of EAE rat. Epoxy resin
section(1pm) (A) stained wit Toluidine blue.
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Fig 4. Immunohistochemical staining of ICE(A, B and C) GFAP
(D) positive cells in a normal rat spinal cord. a little ICE-positive
neurons are found in the normal rat spinal cord(A). B shows
ICE-positive ependymal cells. Some weakly-positive GFAP cells
are found in the normal rat spinal cord(D, arrows) and some of
these cells are also ICE-positive(C, arrows). (X 132).

o] vl 8 A #& 5 Urh(Fig 3A, B).

ICEQ| Hejulg : AAAE A2 A0)A ICEY ¥4
& o ¢ oAl Vet oy KA ehA) ¥(Fig 4B)% 4
U g8 AAolnAE(E3] astrocytes)(Fig 4C, D)of A
ICE ¥Autgo] FAHt 28U AFAZE F& &
Aigg oy 1 e BA F3Ath(Fig 4A).

Fig 5. Immunohistochemical staining of ICE(A and B) and ED
1(C) positive cells in a Grade 3 EAE rat spinal cord. Many
ICE-positive neurons are found in the EAE rat spinal cord(A).
The ICE-positive cells are located mainly in the perivascular
region(B). ED1-positive cells are also found in the peri-
vascular region of the EAE rat spinal cord(C). (X 132).
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Table 1. ICE immunoreactivity in the spinal cord of rats with normal and EAE

Cell type Normal G3 stage(D13PD)* Recovery(D22PD)*
Inflammatory celf 0%/ -4+ 0-4+/N 0-44+/N, NC
Astrocyte 0-3+/N, C, NC 0-44+/N, C, NC 0-4+/N, C, NC
Vessel 0-1+/C 0-3+/N, NC 0-44/N, NC
Ependymal cell 0-~3+/N 0-4+/N, NC 0-4+/N, NC
Neuronal cell 0-2+/N, C, NC 0-3+/N, C, NC 0-4+/N, C, NC
Meningeal cell 0-3+/N 0-4+/N, NC 0-4+/N, NC

*Intensity of the immunoreactive cells: 0, negative ; 1+, weak ; 2+, moderate ; 3+, strong ; 4+, very intense,
**Distribution of expression in the cell : N, nucleus; C, cytoplasm ; NC, both nucleus and cytoplasm # D13PI, on day 13 post-immunization ; D22P], on

day 22 post-immunization.
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