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ABSTRACT

An outbreak of bovine pestivirus disease, in which there was high mortality (37%) in
102 calves, was investigated. It was postulated that the severity of the outbreak may

have been due to the presence of a highly virulent strain of bovine viral diarrhoea virus.

Nine calves from the field outbreak were transported to Massey University for detailed
clinical, post-mortem and laboratory examination. Samples were also submitted from a

further three animals on the farm.

The results of immunological and virological studies indicated that seven calves had
acute bovine viral diarrhoea virus infection and five calves had mucosal disease.
Although the mucosal disease cases showed more severe clinical signs, lesions were

widespread in both groups.

A non-cytopathic bovine viral diarrhoea virus isolate from one calf was used as the
challenge virus in a transmission experiment designed to investigate the pathogenicity
of this strain. The 11 calves used in this experiment comprised of four unvaccinated,
challenged calves, four vaccinated calves (two challenged, two in-contact), two
unvaccinated, in-contact calves and a control (neither vaccinated nor in-contact). The
experiment took place over a month, allowing multiple clinical examinations and

sampling procedures to be carried out before necropsy.

The challenge virus caused mild disease, with lesions similar to those reported in
experiments in which Type 1 bovine viral diarrhoea virus isolates were used. Following
experimental challenge, virus was not recovered from the calves, but a serological
diagnosis of bovine viral diarrhoea virus infection was made by demonstrating a greater
than fourfold rise in titre of bovine viral diarrhoea virus antibody in all challenged
calves. There were only minor changes in haematological indices in challenged calves.
The six challenged calves showed two distinctive lesions in intestinal sections. These
were crypt necrosis (of glands of Lieburkuhn) and cryptal prolapse (herniation of crypts
into the submucosal site of Peyer’s patches depleted of lymphocytes). In the disease

outbreak, these lesions were only observed in the mucosal disease cases.



Focal haemorrhages at sites of lymphocytic nodules were found in the nasal cavity of all
challenged and vaccinated calves in the transmission experiment, but not in the
unvaccinated, in-contact calves or the control calf. These lesions have not been reported

in natural infections.

Vaccination was only partially protective, and there was evidence of spread of bovine
viral diarrhoea virus infection to one vaccinated, in-contact calf. Scoring of histological
lesions allowed a measurement of the effect of vaccination. There was a 60% reduction
in the total histological lesion score in the four vaccinated calves (two challenged, two

in-contact) when compared with the four unvaccinated, challenged animals.

It was concluded that the high mortality seen in the calves in the field outbreak was due
to mucosal disease, and that this was consequential to a high infection rate in the dams
during pregancy at a time when the foetuses were at risk of becoming persistently

infected (45-125 days of gestation).

The pathological “fingerprint” for bovine viral diarrhoea virus infection was found to be
the concomitant finding of three lesions at necropsy. Firstly, erosive lesions in the
squamous epithelium of the upper alimentary tract. Secondly, catarrhal enteritis, with
the distinctive and characteristic microscopic lesions of crypt necrosis and cryptal
prolapse. Thirdly, lymphoid tissue lesions, especially lymph node enlargement,

lymphoid depletion and inflammation of Peyer’s patches.

Despite the difficulties in pathotyping the challenge virus in the transmission
experiment, there was little evidence that it was a Type 2 strain. Genetic typing of this
virus, by sequencing of polymerase chain reaction products, would be useful in

determining its place in the phylogeny of bovine pestiviruses.
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