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Borna disease virus infected rats as an animal model of human
neurological and psychiatric diseases (a pilot study).
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Abstract. A pilot study for investigating human neurological and psychiatric diseases based on neonatal rat
infection with Borna disease virus (BDV) was described.

The histopathological changes of the central nervous system and clinical disease of rats infected with two
related BDV variants, CRP3 (rat-adapted variant) or CRNP3 (mouse-adapted variant) in Fischer 344 rats were
investigated for 20 days. Infected rat pups were scored for incidence and severity of BD (the severity of disease
in rats ranked on a scale of 0 to 3 +) and examined histopathologically. In addition, we selected the protocol
design and testing procedures for assessing behavior of BDV infected rat neonates.

Compared to newborn rats inoculated with CRP3, newborn rats inoculated with CRNP5 had more severe
histopathological changes in the central nervous system, mainly in the hippocampus. There was no evidence of
encephalitis in either CRP3 or CNRP3 infection. In CRNPS infection, there were severe degeneration of the
pyramidal neurons of the hippocampus and extensive hippocampal gliosis. On the contrary, CRP3-inoculated
newborn rats had little histopathological changes in the hippocampus by day 20 p. i..

As for the severity of BD, all neonatal rats inoculated with CRNP5 were scored 1 + by day 12 p. i.. On the
day 16 p. i, six out of eight rats were scored 2 +. By day 20 p. i., all rats were ranked 2 + or 3 4, and one
infected rat died. On the other hand, CRP3-inoculated newborn rats showed no apparent neurological signs by
day 20 p. i..

In addition, we chose a) body lighting, b) negative geotropism, c) grasping response, d) fore limb and hind
limb placing and e) bar holding test for the behavioral tests by postnatal days (PND) 20. From rats at PND25-
28 onwards, beam walking (bar crossing) tests and open field tests were selected for assessment of the
abnormal behavior.
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