
Tackling Johne’s disease
Animal health

MLA is investing 
in research 
projects to help 
sheep and cattle 
producers 
manage Johne’s 
disease risk and 
better control 
infections, and 
perhaps even 
eliminate the 
disease over 
time.

In addition to a 10-year study monitoring the 
effectiveness of an ovine Johne’s disease (OJD) 
vaccine, other projects are investigating 

environmental factors influencing the disease and 
its cost to sheepmeat processors. 

The main one is a $6.4 million project led by Professor 
Richard Whittington from the University of Sydney, 
which seeks a basic understanding of how the 
Johne’s disease bacterium behaves, how it interacts 
with the host animal and what science can take 
advantage of in those interactions to develop better 
testing methods and vaccines.

“This project has both a short- to medium-term focus 
and long-term goals,” Richard said.

“In the short term, we aim to develop tools for 
immediate application (see story on page 12), such as 
new diagnostic tests and novel predictive tests that 
can be used to select resistant and susceptible 
livestock, and tools to improve the safety aspects of 
the current vaccine.

“Other findings will have a long-term focus, such as 
developing more economical vaccine efficacy testing 
methods.

“There are literally dozens of potential new vaccine 
candidates, but it currently costs more than 
$500,000 to conduct even a modest vaccine trial on 
one of them. 

“We’re working on an indirect measure of vaccine 
protection which could replace the current method of 
observing large groups of sheep and cattle for three 
to five years or longer,” he said.

“The knowledge we gain may then be used in our own 
trials and by other research partners in progress 
towards new vaccines.”

The five-year project is being jointly funded by the 
MLA Donor Company and the peak sheepmeat, wool 
and cattle industry bodies, and is due to conclude in 
December 2015.

It aims to:

>  provide new diagnostic tools to enable producers 
to determine more accurately whether their herds/
flocks are infected or not, and which animals in 
particular are exposed and infected, and to predict 
which animals are at high risk of contaminating 
the environment

>  develop new genetic approaches to predict which 
herds/flocks are resistant, which particular 
animals are resistant, and which infected animals 
will get sick, contaminate the environment  
or recover

>  conduct research towards a safer, more effective 
vaccine for sheep and cattle

>  maintain and develop capacity in livestock 
health for the benefit of producers by training four 
post-doctoral fellows and postgraduate students

New genetic approaches
Dr Evan Sergeant convenes the Johne’s Disease 
Research Advisory Group, which meets twice a year to 
review research progress and advise on future projects.

He says preliminary results from the University of 
Sydney’s work on the susceptibility of different sheep 
breeds to Johne’s disease are particularly interesting.

Late 19th 
Century:
Johne’s disease 
first recognised 
and documented 
in cattle in Europe

1920s/30s:
Johne’s disease 
first detected in 
Australian cattle

1980:
Johne’s disease 
first detected in 
Australian sheep in 
NSW Central 
Tablelands

1990s:
Ovine Johne’s 
disease (OJD) 
recognised as a 
national problem

1998:
Six-year National 
OJD Control and 
Evaluation 
Program (NOJDP) 
implemented

1999:
Bovine Johne’s 
disease (BJD) 
zoning introduced

1999:
Development of 
media for culture 
of sheep strain

2001:
Gudair vaccine 
introduced for 
sheep on permit
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“Earlier research revealed that not all animals become 
infected, even when there is heavy exposure. Some 
animals appear to be resistant, some limit the 
infection and some completely recover,” Evan said.

“It suggested there may be genetic differences we can 
exploit to breed more resistant animals.

“The university’s recent breed susceptibility trial 
studied Border Leicester, Poll Dorset, White Suffolk-
Merino cross and Merino sheep.

“The preliminary results indicate differences in the 
rate of development and the proportions of animals 
that develop the disease between the breeds, while 
also showing individual variation within breeds.

“Identifying the underlying causes of these 
differences will provide clues for improving vaccines 
and selection processes.”

The procedures used in this research were approved 
by the University of Sydney’s Animal Ethics 
Committee.

A safer and more effective vaccine
MLA’s Animal Health and Biosecurity Project 
Manager, Johann Schröder, said an important part of 
the project was responding to producer concerns 
about the safety of the Gudair vaccine.

“Gudair is effective in controlling clinical disease 
losses but there have been terrible cases of accidental 
self-injection by operators, with surgery required to 
remove the injected material,” Johann said.

“Part of the University of Sydney’s project is seeking a 
vaccine that is as effective as Gudair, but without the 
occupational health and safety hazards.”

2003:
National Approach 
to BJD in Australia 
endorsed by 
industry and 
government

2004:
Two-year National 
Approach to the 
Management of 
OJD in Australia 
implemented

2005:
MLA-funded 
research finds 
average annual 
economic loss due 
to OJD infection 
on farms is $7.68/
DSE or $65.92/ha
(not including losses 
due to trade restrictions)

2007:
Five-year OJD 
Management Plan 
implemented

July 2012:
Revised National 
BJD Strategic Plan 
launched

November 2012:
BJD bison strain 
detected on a stud 
cattle property 
near 
Rockhampton

2012–13:
Cattle vaccine 
undergoing 
approval process –  
vaccine available 
in Victoria on 
permit

July 2013:
Revised five-year 
National OJD 
Management Plan 
launched

Far left: Merino, Poll Dorset and Border Leicester sheep held as part of the Johne’s 
disease breed susceptibility trial at the University of Sydney farm at Camden.

Left: Field assistant Nobel Toribio sampling a sheep at the University’s quarantine site.

What is bovine Johne’s disease (BJD)?
>  BJD is a fatal, wasting disease in cattle caused by the cattle strain of the same 

bacterium that causes OJD.

>  Cattle acquire infection at an early age through eating contaminated pasture or 
drinking contaminated milk or water.

>  BJD is more often seen in dairy herds than beef herds in Australia.

>  The effect of BJD on beef production is difficult to measure because of its slow 
onset, but producers can suffer significant losses. 

>  A BJD vaccine is currently undergoing an approval process. The vaccine is 
available in the southern states on permit for the purposes of field evaluations.

What is ovine Johne’s disease (OJD)?
>  OJD is a fatal, wasting disease in sheep. 

>  OJD causes the lining of the bowel to thicken and reduces food absorption. 

>  The average time from onset of clinical signs to death is from six weeks to three 
months.

>  Most sheep do not show signs of OJD for a long time, from months to years, after 
becoming infected.

>  Most infected sheep spread the disease in manure prior to and while  
showing symptoms.

>  An OJD vaccine has been commercially available for more than 10 years and has 
been shown to reduce the number of infected sheep in a flock, reduce the 
number of bacteria excreted in their manure and to slow the onset of disease in 
those animals which become infected.

Richard Whittington // T: 02 9351 1619 
E: richard.whittington@sydney.edu.au

Evan Sergeant // T: 02 6362 1598 // E: evan@ausvet.com.au

Johann Schröder, MLA // T: 07 3620 5202 // E: jschroder@mla.com.au

www.animalhealthaustralia.com.au/programs/johnes-disease/
national-johnes-disease-control-program-njdcp
www.mla.com.au/johnesdisease
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A benefit of the new medium is that it does 
not need to be examined weekly, as 
required by the previous test; lab staff can 
‘set and forget’ it for 12 weeks.

“This creates a big saving in terms of labour,” 
Richard said.

“A disadvantage is that it’s a manual test –  
at the end of the 12 weeks it requires a fairly 
thorough examination.

“As part of our MLA-funded research, we’re 
looking at high-throughput methods for 
checking this media after the ‘set and 
forget’ phase to make it more user friendly, 
and even more acceptable to other labs.”

Research jumps hurdle

Professor Richard Whittington said the 
research team had to overcome a major 
hurdle in the $6.4 million Johne’s disease 
research project, which began in 2011.

“For the past 20-plus years, animal health 
diagnostic laboratories have relied on a 
culture medium that was only made by 
one company, and which contained a 
radioactive component,” Richard said.

“Last year, the company announced it 
would cease making the medium.

“We were faced with a huge risk that we would 
not have the technology to underpin the 
very important research going on nationally 
or the routine diagnostic work in places 
where Johne’s disease is well established.

Producers can be confident that laboratories diagnosing Johne’s disease cases are using a ‘gold standard’ testing method, 
following work funded by the MLA Donor Company and peak sheep and cattle industry bodies.

Richard Whittington 
T: 02 9351 1619 
E: richard.whittington@sydney.
edu.au

“It was crucial to find a replacement 
because this is the single most 
important test for Johne’s disease –  
the gold standard.”

Richard’s team ‘demystified’ the ingredients 
in the company’s culture medium, and 
developed an alternative that is safer – as 
it’s not radioactive – much cheaper and in 
some ways easier to use.

They are now providing the medium to 
laboratories around Australia and have 
made the recipe freely available to 
international laboratories. The protocols will 
be part of the newly revised Australian and 
New Zealand Standard Diagnostic Test 
Protocol for Johne’s Disease, for use in the 
National Johne’s Disease Program in all 
livestock species.

Photo: Project leader Richard Whittington 
examining bacterial cultures in the PC2 
microbiology lab, University of Sydney, Camden.
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