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Summary. Experimental autoimmune encephalomyelitis 
(EAE) is the most extensively studied animal model of 
the human disease multiple sclerosis (MS). In EAE, 
CNS demyelination is induced by immunization with 
myelin proteins or adoptive transfer of myelin-reactive 
C D ~ +  T cells. Since the antigen specificity of the 
immune response believed to be responsible for the 
pathology of MS is not well defined, therapies that target 
aspects of T cell activation that are not antigen specific 
may be more applicable to the treatment of MS. As a 
result, understanding the role of costimulatory molecules 
in the activation of nai've and memory T cells has 
become an area of extensive investigation. Naive T cells 
require two signals for activation. Signal one is provided 
by engagement of the T cell receptor (TCR) with 
MHCIpeptide complexes and provides antigen 
specificity to the immune response. The second signal, 
termed costimulation, is usually provided by B7 
molecules on APC to CD28 molecules expressed on T 
cells and is antigen-independent. This review will 
discuss our current understanding of costimulation in the 
induction and perpetuation of EAE, as well as the 
potential of costimulaton blockade in the treatment of 
MS. 
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Experimental autoimmune encephalomyelitis as a 
model for multiple sclerosis. 

Multiple sclerosis is hypothesized to be a T cell 
mediated inflammatory disease of the Central Nervous 
System (CNS). Inflammatory T cells, macrophages, and 
their soluble mediators have all been implicated in 
contributing to the destruction of myelin. This CNS 
demyelination results in impaired nerve conduction and 
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loss of function. This is a dynamic process and is 
characterized by a series of recurring episodes. 

During recent years, the understanding of immuno- 
logical mechanisms involved in dernyelination has 
advanced greatly through the investigation of 
experimental autoimmune encephalomyelitis (EAE), an 
animal model of multiple sclerosis (MS) which can be 
induced either by immunization of susceptible animals 
with components of myelin or adoptive transfer of CD4+ 
T cells specific for the rnyelin antigens (Zamvil and 
Steinman, 1990; Martin et al., 1992). These adoptive 
transfer experiments have clearly established that EAE is 
a T cell-mediated autoimmune disease. Studies of 
various inbred mouse strains have demonstrated that 
their ability to develop EAE following immunization 
with myelin varied significantly (Fritz and McFarlin, 
1989). MHC class I1 background was initially thought to 
be them most important factor conferring disease 
susceptibility, but recent studies have shown that other 
loci are also involved in disease susceptibility (Fritz et 
al., 1985). Another variable in EAE studies has been the 
antigen used to induce disease. Myelin basic protein 
(MBP) and proteolipid protein (PLP) are the major 
protein components of myelin and have been most often 
used as the disease initiating antigen in EAE (Zamvil 
and Steinman, 1990; Martin et al., 1992). Although EAE 
produced by immune responses against MBP or PLP is 
T cell mediated, it has also been shown that addition of 
antibodies to myelin oligodendrocyte glycoprotein 
(MOG), a minor glycoprotein on the outer surface of the 
oligodendrocyte, dramatically enhances demyelination 
in MBP-induced EAE (Linington et al., 1988). 

Another important observation was that encephalito- 
genic T cells capable of causing EAE are part of the 
normal T cell repertoire and are not deleted during 
thymic deletion (Schluesener and Wekerle, 1985). 
Interestingly, recent data suggests that MBP is present in 
the thymus and is capable of stimulating encephalito- 
genic T cell lines (Fritz and Zhao, 1996). The recent 
development of a mouse with a transgenic TCR specific 
for the immunodominant epitope of MBP suggests that 
in addition to having autoreactive T cells, an additional 
initiating event must occur for the onset of disease 
















