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Aim of the study

Neuroinfectious diseases in livestock may pose a considerable risk to human and animal health and many of
them are monitored by passive or active disease surveillance. Passive disease surveillance has limitations in
sensitivity due to low disease awareness, economic interest and difficulties in the interpretation of clinical signs,
while active surveillance requires comprehensive logistics and is expensive. Both systems target only defined
specific diseases. There is a need to improve the efficacy of current surveillance systems to detect new or re-
emerging infectious diseases as early as possible. Syndromic surveillance relies on the analysis of real time
data that may indicate changes in the prevalence of disease syndromes in a given population. Neuropathologi-
cal examination is an unbiased tool to identify animals affected by neuroinfectious diseases. The aim of the pre-
sent study was to assess the benefit of neuropathology derived data in the context of a syndromic surveillance
concept for neuroinfectious diseases in the Swiss cattle population.

Material and methods

Over a one year period (April 2013- March 2014) we collected a representative number (n= 1816) of medulla
oblongata brain samples from adult (> 36 months of age) fallen stock cattle and a normal slaughtered control
group. These samples were analysed by histopathology for brain lesions categorized as (i) ho and non-signifi-
cant lesions, (ii) non-suppurative inflammation, (iii) suppurative inflammation, (iv) metaboloc toxic and degener-
ative, (v) listeriosis and (vi) other. For each category the prevalence in the population was estimated, and ques-
tionnaires were sent to farms to assess the pathological-clinical correlation. Samples with non-suppurative in-
flammatory lesions were further tested by PCR, RT-PCR and immunohistochemistry protocols for specific viral
pathogens (Herpesviruses, Borna virus, Astroviruses, Flaviviruses) and by next-generation sequencing and bio-
informatics for RNA virus sequences.

Results and significance

In total 3.7% (n=67) animals revealed significant lesions in the medulla oblongata. The most frequent type of
lesion was “non-suppurative inflammatory” (40.3%) which suggests a viral etiology, followed by “supparative
inflammatory” (28.4%), which indicates a bacterial etiology. Follow-up diagnostics identified infections with Lis-
teria monocytogenes, Ovine herpesvirus 2 and Bovine astrovirus CH13; all are known be associated with en-
cephalitis in cattle. In addition, Bovine herpesvirus 6, Bovine retrovirus CH15 and, unexpectedly, Posavirus 1
as well as porcine astrovirus sequences were found, for which a causal relationship with the disease needs be-
ing further investigated. Neurological clinical signs were observed by the farmers in ~50% of the animals with
inflammatory lesions. Collectively, these data support the notion that a reporting system for neurological dis-
ease in cattle in general in combination with a neuropathological examination and follow-up diagnostics could
significantly enhance surveillance efficiency.
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