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Abstract

Leptospirosis has been reported 1n farmed deer in New Zealand since 1980 but knowledge
was limited. Studies presented in this thesis investigated the epidemiology and distribution of
infection associated with serovars Hardjobovis, Pomona, and Copenhageni in farmed deer,
efficacy of a vaccine and the influence of matemally derived antibody, and aspects of
exposure of humans to leptospirosis. Serology, bacteriology, and pathology were employed as
determinants of infection and vaccine efficacy.

A serological survey of 2016 deer from 110 herds confirmed leptospirosis throughout New
Zealand with 61.3% of herds infected with Hardjobovis and 3.6% with Pomona alone, 16.4%
with dual infections with those serovars, and none with Copenhageni, giving an overall herd
prevalence of 81.3%.

Epidemiological studies involved serological analysis of samples from a serum bank
involving weaner, yearling and adult deer (n=10/group) from 15 farms sampled 3-monthly for
21 months, and intensive blood and urine sampling of young deer on three farms over 1-2
production cycles (n=15-65/group). Infection with Hardjobovis followed an age-related
endemic cycle with some animals infected by 3-4 months of age and seroconversion peaking
at up to 57% atl12-15 months and mild kidney lesions typical of a host-adapted organism.
Infection with Pomona followed an epidemic pattern with seroprevalence of up to 100%,
more severe kidney lesions, clinical signs and evidence of reduced growth and reproduction,
typical of an accidental host relationship. Leptospira were observed in 30.4% of urine samples
and 37.0% of kidneys.

Vaccination with “Leptavoid 3” (Schering-Plough Animal Health Ltd) was studied on one
non-infected, one Hardjobovis infected, and two dual Hardjobovis/Pomona infected herds.
Vaccination produced sustained titres in uninfected young and adult deer, and no matemnally
derived antibody interference was observed in progeny vaccinated at approximately 3-4
months of age. In infected herds, vaccination enhanced seroprevalence and antibody titres,
and reduced urine shedding by 44% and culture from urine and kidneys by 37% in the face of
continued natural challenge.

Analysis of previous data combined with pooled data from the above studies, indicated that
73.0% of lines and 29.0% of individual deer at slaughterhouses had kidney lesions indicative
of leptospirosis with a relative risk (RR) of 1.08 and 1.6 for the relationship between
seropositivity to Hardjobovis and Pomona, respectively. The overall RR between positive
serology, lesion and culture was 2.1. The kidney culture rate ranged from 2.5-33% between
herds demonstrating significant risk of exposure to humans, particularly slaughterhouse
workers.

This study has provided an understanding of the epidemiology in farmed deer and control
options available to the industry
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Preface

Leptospirosis 1s a contagious and infectious spirochaete bacterial disease caused by various
serovars of the genus Leprospira (OIE 2000). Leptospiral infections are an emerging health
problem 1in human and veterinary medicine, having an important economic impact on
production animal industries, and being one of the most frequent zoonoses in the human
population (Plank and Dean 2000; Levet 2001).

There 1s limited information about leptospirosis in deer (Prescott 1993). Evidence from
surveys of free-ranging and farmed deer from 1957 to 2005 indicates that Leptospira have
been prevalent in many deer populations internationally (Ayanegui-Alcérreca et al 2003).
Nineteen serovars have been reported in deer, but only serovars Hardjobovis, Pomona,
Copenhageni, and Roumanica have been isolated (Ayanegui-Alcérreca et al 2004).

Leptospirosis in farmed deer in New Zealand has been reported intermittently for about 25
years (Ayanegui-Alcérreca et al 2003). Nevertheless, not much was known of its prevalence,
epidemiology, subclinical effects, prevention, and human health significance (Wilson et al
1998). Bacterial cultures and serological results from New Zealand suggest that serovars
Hardjobovis and Pomona are the most frequent pathogens in red deer (Cervus elaphus) and
Copenhageni has been linked to occasional outbreaks (Flint et al 1986; Griffin 1987,
Ayanegui-Alcérreca et al 2003).

The research presented in this thesis was in response to the Deer Industry’s desire for robust
data on the national distribution and on-farm epidemiology of leptospiral infections, as well as
the effectiveness of vaccination in reducing risk to animals and humans. Data will provide
guidance for the deer industry in determining the need for an industry-wide control strategy,
and 1f so, the most appropriate course(s) of action.

Thesis format

+ Chapter 1 contains an extensive literature review of the biology of leptospirosis and its
role in farm animal disease in general, but with a particular reference to deer. This
Chapter contains review papers entitled: “Leptospirosis in New Zealand farmed deer:
A review” and “A review of intemational reports of leptospirosis in deer” which have
been submitted to scientific journals for publication.

e Chapter 2 describes methodology common to the research presented in Chapters 3 to
8.

e Chapters 3 to 8 describe individual research projects written largely in the format for
papers to be submitted to scientific journals. The methodology specific to each chapter
is described in them.

e Chapter 9 is a general discussion, which brings the research into context, to allow a
broad presentation of the relevant results of the different research projects.

e Appendices 1 to 4 contain the raw data for Chapters 3 to 8.
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