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Study of factors associated with development of neurological disease
on virus-induced central nervous system damage
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Abstract. Borna disease virus (BDV) causes classical Borna disease (BD), a fatal mononuclear inflammatory
encephalomyelitis with severe signs of neurological disease in horses and sheep. Classical BD in adult rats is in
large part due to immunopathogenic damage to the nervous system by blood-borne inflammatory cells.
However, newborn rats inoculated with mouse-adapted BDV variant (CRNPS5) develop severe neurological
disease without encephalitis. Thus, it is suggested that rats infected with CRNP5 develop BD without immune
response, and CRNPS is directly and/or indirectly due to damage to the central nervous system. In order to gain
a better understanding of immune responses contributions to BD outcomes, we studied the neuropathogenesis
of BDV in athymic nude rats (rnu/rnu), naturally deficient in the T-lymphocyte system. Four-week old female
nude rats were either inoculated intracranially with 2 x 10° FFU of rat-adapted prototype variant (CRP3) (n =
7) or CRNP5 (n = 7) or an equal volume of uninfected mouse brain material (n = 7). All CRNP5-infected
nude rats developed fatal neurological disease although all CRP3-infected rats survived to 7 week post
inoculation without obvious neurological signs of disease. No evidence of inflammatory cell infiltration was
observed in rats infected with CRP3 or CRNPS, but an intensive gliosis was present. The brains of CRNP5-
infected rats showed severe neuronal degeneration in pyramidal neurons in hippocampus. These results suggest
that the cellular immune response to virus infection contributes to BD outcome in CRP3-infected rats but
CRNP5-infected rats.
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