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Borna disease virus transmission: From the virus-inoculated rat pups to the nursing mother
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Abstract. Thirteen mother rats nursing BDV- inoculated pups were used. Within 24 hours after birth, the
pups were inoculated with CRNP5 or CRP3 intracranially. Mother rats nursed their pups until the pups
developed severe BD or weaned at postnatal day 28. Subsequently the mother rats were observed for about 8
weeks after giving a birth or showing clinical symptoms and developing severe BD. After observation, the
mother rats were killed and histological studies and virus titration of the brain samples and antibody titration of
the sera were performed. The expression of the antigens of BDV was also examined immunohistochemically.

One mother rat developed neurological signs, suspected of indicating BD. This rat nursed pups infected with
CRNPS5 which died with neurological signs. Subsequently the mother rat developed neurological signs after the
pups had died. The general condition of the mother deteriorated and the rat was killed and autopsied.
Histopathologically, the rat had nonsuppurative meningoencephalitis. The lesions were distributed throughout
the brain, but were more severe in the frontal part of the cerebral hemisphere, the rhinencephalon, and the
hippocampus. In the hippocampus there were perivascular cuffings and neuronal degenerations with diffuse
glyosis, especially in the hippocampal CA3 region. The regular cell layer arrangements had been lost in places.
The neurons of the granular layers of the dentate gyrus had also degenerated and the neuronal cell
arrangements were loosened. The positive reaction against BDV protein antibodies was distributed throughout
the central nervous system, but was more intense in the rhinencephalon and the hippocampus. Cytologically,
the positive reaction was observed mainly in the nucleus of the neurons. In the brain sample, the virus titer was
1.2x107 TCIDsp/g. On the other hand, twelve mother rats without clinical symptoms had no histopathological
changes and no positive reactions against BDV antibodies immunohistochemically in the brain, and BDV was
not recovered from the brain. However, the anti-BDV antibody assay revealed 3 rats out of twelve had positive
titers for BDV.
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Figure 1. Brain sections of the level of the olfactory bundle. Nonsuppurative
meningoencephalitis. The Inflammatory lesions were more severe in the
frontal part of the cerebral hemisphere, the rhinencephalon, and the
hippocampus. The nursing mother rat (No. 1.). H.E.
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Figure 2. The hippocampus. The nursing mother rat (No. 1.). The BDV-CRNP5
induced severe lesions. Schematic drawing (Upper left), Low power view
of the hippocampus (Lower left), and high power view of the CA3 region

(Right).
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Table 1. Virus titration of the brain samples and anti BDV antibody titration of the sera of nursing mother rats

Rat strain/inoculated virus IFA WBA Virus titer (FFU/g)2
C6BV MDCK/He80 OL/BDV

No.1 (LMom/CRNP5) NT? NT NT 1.2x107
No. 2 (LMom/CRNP5) 320 ND ND ND*
No. 3 (LMom/CRNP5) ND ND ND ND
No. 4 (LMom/CRP3) 40 ND ND ND
No. 5 (LMom/CRP3) 320 ND + ND
No. 6 (LMom/CRP3) ND ND ND ND
No. 7 (LMom/CRP3) 320 160 + ND
No. 8 (FMom/CRNP5) 80 ND ND ND
No. 9 (FMom/CRNP5) 320 40 ND ND
No. 10 (FMom/CRNP5) ND ND ND ND
No. 11 (FMom/CRNP5) ND ND ND ND
No. 12 (FMom/CRNP5) 640 320 + ND
No. 13 (FMom/CRNP5) ND ND ND ND

TMeasurable limits of IFA titers were 1:40. Test sera for WBA were diluted 1:50.

2 Measurable limits of virus titers are 500 FFU/g.

3NT: not tested.
ND: not detected.
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