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Behavioral analysis of Borna disease virus (BDV) infected rats
(an animal model of human neurological and psychiatric diseases).
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Abstract. In the present study, the relationship between brain damage and resultant behavioral defects were
assessed. Histopathological and behavioral changes were analyzed for Lewis rats infected with two related (but
having different pathogenicity) Borna disease virus (BDV) variants, the rat-adapted CRP3 variant or the
mouse-adapted CRNPS variant.

The experiment was divided into three phases (phase 1: postnatal days (PND) 4-20; phase 2: PND 24-28; phase
3: PND 45-70) and behavioral alterations were assessed for 70 days.

Phase 1: No significant differences between CRP3 infected rats and control rats were found for a) body
lighting, b) negative geotropism, c) grasping response, d) fore limb and hind limb placing and e) bar holding
test. On the other hand, CRNPS infected rats showed significantly different responses in some tests mentioned
above by PND14. CRP3 infected rats had few brain lesions, including developmental damage to the
cerebellum, while rats inoculated with CRNP5 had severe histopathological changes in some brain regions,
including the hippocampus and all infected rats showed fatal neurological signs by PND20. The development
of the brain lesions may be synchronized with the significantly different behavioral changes. In addition, the
developmental damage to the cerebellum may be responsible for the behavioral defects during PND 4-20.,
Phase 2: No significant differences between CRP3 infected rats and control rats were found for beam walking
(bar crossing) tests and open field tests. The most prominent brain lesions of this phase were the neuronal
alteration of the granular layer and thinning of the dentate gyrus. Cerebellar hypoplasia was not observed, as
previously described for the primary brain lesions in the neonatal BDV infection.

Phase 3: The open field test revealed at least “hyperactivity” in CRP3 infected rats. The severe destruction of
the dentate gyrus may relate to the behavioral deficits, including hyperactivity. The prominent behavioral
defects may depend on the deterioration of the hippocampal changes.
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Figure 1. The distance of locomotion. The floor of the open field

(60 x 60 cm) is divided into 3 zones. Zone 1 is the
outermost zone, zone 2 is the intermediate zone, and
the zone 3 is the innermost square zone. NL (sham-
inoculated) and P3 (BDV-CRP3 infected) Lewis rats.
Bars and vertical lines represent the mean and SEM.

Figure 2. The hippocampus. PND 16. The BDV-CRNPS5 induced severe loss of pyramidal
neurons and atrophy of the hippocampus, and thinning of the cerebral cortex. Sham-
inoculated (Upper left), BDV-CRP3 infected (Lower left), and BDV-CRNP5 infected Lewis

rat (Right). H.E.
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Figure 3. The dentate gyrus. BDV-CRP3 infected Lewis Rat. Neuronal alterations with
pyknosis of the granular layer. PND 24 (Left) and PND 28 (Right). H.E.

Figure 4. The dentate gyrus. BDV-CRP3 infected Lewis Rat. Severe destruction and atrophy
of the dentate gyrus. PND 46 (Left) and PND 71. H.E.
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