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Abstract

Paratuberculosis, caused Blycobacterium avium subsp.paratuberculosis (MAP), oc-
curs in a range of ruminant species, and has been diagnoseitdiand domesticated
deer worldwide. The disease process in other ruminantsranahand fatal, with the
highest clinical disease incidence generally seen in @dénals. However, in farmed
deer, disease incidence is highest in young animals, doguas an acute syndrome in
deer as young as eight months of age. The deer industry in Nmla#d is concerned
about the on-farm impact of paratuberculosis, and the cuesees for the venison mar-
ket should MAP be classified as a zoonosis. Research is thestell at investigating
tools for paratuberculosis control, to reduce the thregtéandustry.

The aim of the research presented in this thesis was to pr@gatlemiological evidence
that can be used to inform strategy, at industry and farraléor control of paratubercu-
losis in deer.

A survey of the deer slaughter population established alibasgrevalence of MAP in-
fection, against which the effects of control initiativemncbe measured. Infection was
widespread in individuals (45%) and herds (59%), sugggsiimtrol rather than eradica-
tion as the goal of any industry programme.

On-farm disease control was investigated in a randomisattalted trial of vaccine ef-
ficacy in young naturally-infected deer. Vaccination restliche incidence of clinical
disease and subclinical pathology; no significant effectr@an production parameters
was seen. There was no effect of vaccination on faecal MAIRe&RrQ, indicating vac-
cination may not reduce infection prevalence. Vaccinatesgr dhad an increased risk of
testing positively to diagnostic screening tests for bewvimberculosis. Non-specificity
was resolved by ancillary testing, but such tests come abh@eased financial and test
sensitivity cost.

Paratuberculosis control at the industry level may invaleleemes to classify herd infec-

tion status. For this purpose, the sensitivity and spetyifafiindividual faecal culture and
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an IlgG1 ELISA (Paralisa) to detect young deer infected withAMvas estimated using

Bayesian latent class analysis. Paralisa and faecal eulad sensitivity of 19% and 77%,
and specificity of 94% and 99%, respectively. Improved desgies are therefore needed
if herd infection status is to be classified in a sensitivect, cost-effective and timely

system.

The studies contribute to knowledge on different aspegsdtuberculosis control in the
New Zealand farmed deer population, providing an evidemase lior informed decision-

making at farm and industry level.
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Nomenclature

AHB Animal Health Board

CCT Comparative cervical test

Cl Confidence/credible interval

DINZ Deer Industry New Zealand

ETB ELISA for bovine tuberculosis

GLM Generalised linear model

IFC Individual faecal culture

JD Johne’s disease

JML Johne’s Management Limited

LSS Lesion severity score

MAP Mycobacerium avium subsp paratuberculosis
MCMC Markov chain Monte Carlo

MCT Mid-cervical test

oD Optical density

OIE World Organisation for Animal Health
PCR Polymerase chain reaction

B Tuberculosis
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Preface

There is a theory which states that if ever anybody discoeeastly what the Universe
is for and why it is here, it will instantly disappear and beleeed by something even

more bizarre and inexplicable. There is another theory lwkiates that this has already

happened.

Douglas Adams





