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The pathogenetic mechanisms involved in human measles encephalitits 
are poorly understood. Circumstantial eVidence suggests an autoimmune 
pathogenesis for measles encephalitis in man (3,4). In order to analyse 
this aspect, an experimental model has been established in the Lewis 
rat, an animal species in which autoimmune reactions can be induced 
(2,8). A subacute measles encephalomyelitis (SAME) occurs after intra
cerebral inoculation with measles virus (MV) (5). The disease is char
acterized clinically by seizures, weight loss, unsteadiness, various 
degrees of paresis, and neuropathologically by prominent lymphomono
cytic perivascular infiltration of the grey and white matter of the 
entire central nervous system (CNS) with resemblance to experimental 
allergic encephalitis, but demyelination is not apparent. Infectious 
measles virus cannot be recovered from animals with SAME. Molecular 
characterization of the measles virus persistence in brain cells of 
SAME rats has indicated restriction of the expression of the meas1es
virus-envelope genes, as in subacute sclerosing panencephalitis (1). 
After recovery from clinical disease, animals reveal histologically 
either persisting inflammatory lesions or residual changes indicative 
of a preceding encephalitis. 

For investigation of the cellular immune responses, single-cell sus
pensions from the spleen of infected animals were restimulated with 
antigen or mitogen and the uptake of tritiated thymidine was measured 
in an in vitro proliferation assay (7). A significantly elevated pro
liferative response to MV was found in all infected animals independent 
of their clinical or neuropathological status, and to myelin basic pro
tein (MBP) both in clinically ill SAME animals and in rats which had 
recovered clinically but still had histologically active encephalitis. 
However, in those animals without histological signs of active ence
phalitis after clinical recovery, and in various control groups of 
animals, no significant in vitro proliferation no MBP was observed (6). 
T-cell lines specific for either MBP or MV were established. The MBP
specific T-cells exhibited no cross-reactivity with MV and vice versa. 
All cell lines were predominantly of the class II MHC restricted "help
er" subset as determined by indirect immunofluorescence using a panel 
of monoclonal antibodies specific for lymphocyte differentiation mar
kers. 

The possible pathological effects in vivo were assessed by adoptive 
transfer to naive syngeneic recipients of 5 x 106 T-blasts from the 
MBP- and MV-specific cell lines. The MBP-specific T-cells induced clin
ical and histological signs of EAE in recipients thus proving the en
cephalitogenic effect of these cells in vivo. Naive recipients of MV
specific T-cells developed no signs of clinical disease and has no in
flammatory lesions neuropathologically. However, animals infected with 
measles mutants, which induced no neuropathological changes, developed 
inflammatory and destructive lesions in the CNS. 
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In summary, these results indicate that in the course of SAME in Lewis 
rats: (1) cellular immune reactions in particular T-"helper" cells play 
a pathogenetic role; (2) measles-specific T-cells detect measles antigen 
in the CNS of infected animals and may account for the initial histolo
gical manifestations of the disease; (3) autoimmune reactions to MBP 
are induced and may be involved in the pathogenesis of the disease. 
Our model of measles encephalitis may allow the analysis of mechanisms 
of autoimmune induction in the course of viral CNS infections and thus 
provide information which is important for the understanding of the 
pathogenesis of measles encephalitis and human autoimmune diseases as
sociated with viral infections. 
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