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Chemokine regulation of in¯ammator y-mediated
nervous system disease s

In¯ammatory diseases of both the central (CNS) and
peripheral (PNS) nervous systems, with or without an
autoimmune component, share a common feature of
leukocyte in®ltration. The characteristics of the
in®ltrate are partially governed by the adhesion
molecules a particular in¯ammatory cell expresses
allowing it to gain entry to the speci®c tissue site.
However, it is becoming apparent that other mole-
cular factors are involved in the migration, recruit-
ment, and accumulation of leukocytes in either CNS
or PNS. It is the accumulation of these in¯ammatory
cells coupled with their activation state that deter-
mines whether the in¯ammatory response will lead
to tissue damage. An important set of molecular
mediators of this process are chemokines. Chemo-
kines were ®rst described as soluble products with
the ability to induce directed chemotaxis of leuko-
cytes. Now chemokines appear to be involved in
many additional cellular processes (Karpus et al,
1997; Ward et al, 1998).

Chemokines are low molecular weight chemotac-
tic peptides that are divided into four distinct sub-
families: C-x-C, C-C, C, and C-x3-C, based on the
position of the ®rst two cysteines in the amino
terminus as well as functional and genetic homo-
logies. The C-x-C family members containing a
receptor-binding glutamate-leucine-arginine (ELR)
motif are primarily chemotactic for neutrophils and
for endothelial cells (Strieter et al, 1995). C-x-C
chemokines that lack this motif (`non-ELR C-x-C')
are chemoattractant for activated T cells and block
angiogenic effects of the ELR-bearing family mem-
bers (Strieter et al, 1995). The C-C family members
are primarily chemotactic for monocytes/macro-
phages, T lymphocytes, basophils and eosinophils
(Davatelis et al, 1988; Schall, 1991; Taub et al,
1993). The C family prototypical member, lympho-
tactin, is chemotactic for T cells and NK cells
(Hedrick et al, 1997). The sole member of the C-x3-C
family (neurotactin/fractalkine) consists of a che-
mokine domain tethered to a mucin stalk; a soluble
chemokine can be generated by proteolysis or
alternative processing of the mRNA precursor
(Bazan et al, 1997). Although members of the
chemokine subfamilies show considerable che-
moattractant speci®city for leukocyte subpopula-
tions, there are many exceptions. It is clear that
cellular chemokine speci®city is dictated by the
subset of chemokine receptors expressed on the cell
surface at any given time (Baggiolini, 1998).

The importance of chemokines in the regulation
of CNS and PNS disease processes has been
approached using three different methodologies.
The ®rst of these was expression studies, in which
chemokine mRNA and/or protein expression was
correlated with clinical disease progression. In this
way it was ®rst demonstrated that CNS chemokine
expression had a strong correlation with clinical
experimental autoimmune encephalomyelitis (EAE)
(Glabinski et al, 1997; Godiska et al, 1995; Hulkower
et al, 1993). The second method used in vivo
antibody treatments to demonstrate a direct role
for chemokines in the development and progression
of EAE (Karpus et al, 1995). The third approach is
ongoing and that is to use mice with speci®c targeted
chemokine mutations followed by phenotypic
analysis of disease development and/or progression.
In combination, these methods have shown a direct
role for chemokines in CNS in¯ammatory disease
development and progression.

This special issue is devoted to the discussion of
chemokine regulation of CNS and PNS in¯amma-
tory diseases. The expression patterns of chemokine
and chemokine receptors in CNS demyelinating
diseases such as EAE and MS are reviewed by
Glabinski and Ransohoff, and Hesselgesser and
Horuk. Less is known about the role of chemokines
in PNS demyelinating disease and Fujioka et al
review the literature as well as provide original data
showing expression of chemokines in experimental
autoimmune neuritis (EAN). Xia and Hyman dis-
cuss the role of chemokine and chemokine receptor
expression in Alzheimer's disease (AD). What is
striking in AD is that there appears to be a
substantial in¯ammatory involvement in a non-
autoimmune mediated CNS disease. The role of
chemokines in the pathology of herpetic stromal
keratitis (HSK) is also discussed. Ocular herpes
infection often leads to CNS pathology and there-
fore this particular paper by Kumaraguru et al
provides information leading to the chemokine
regulation of the initiating event in this process.
The role of chemokines in virally-mediated CNS
demyelinating disease has only recently been
demonstrated (Asensio and Campbell, 1997; Lane
et al, 1998). Three papers in the present issue
provided additional evidence that virus-mediated
CNS demyelinating diseases are regulated, at least
in part, by chemokine expression. Additionally,
Huffnagle and McNeil demonstrate a role for
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chemokine regulation of C. neoformans induced
CNS in¯ammatory disease. Luo et al show that a
recently described IFN-g-inducible C-x-C chemo-
kine is expressed in the CNS of patients with CNS
in¯ammatory disease, thus implicating this new
chemokine in disease pathogenesis. Oh et al discuss
astrocyte expression of chemokines and chemokine
receptors as potential regulators of CNS disease.
Glabinski et al provide evidence for IFN-g inducible
chemokines as regulators of relapsing EAE. Finally,
Calabresi et al show a role for chemokines in human
virus (HTLV-1) associated CNS disease.
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