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characterisation of the aetiological agents of zoonotic diseases including giardiasis,
cryptosporidiosis and echinococcosis.
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ACTIVITIES OF THE CENTRE IN RELATION TO TERMS OF REFERENCE 2007/2008
1. RESEARCH
1.1.  Molecular epidemiology of enteric protozoan infections

The Centre continues to receive isolates of Giardia and Cryptosporidium, and more recently
Blastocystis, from laboratories throughout the world for genotyping, and in addition has ongoing
projects on the epidemiology of infections caused by these parasites in Vietnam, Thailand, Laos,
Pakistan, USA and Europe. These studies have contributed to an understanding of the
epidemiology, transmission patterns, zoonotic potential and taxonomy of these protozoan
pathogens. As a result of these activities the zoonotic potential of all three organisms has been
determined through studies in defined endemic foci. Cattle remain the principal zoonotic source of
infection for humans with C. parvum (= C. pestis), either directly or through contaminated water.
However, it is now clear that there are several ‘strains’ of this species some of which appear not to
be zoonotic raising questions about the zoonotic significance of infections in cattle. The main
source of zoonotic Giardia are dogs and this has now been convincingly demonstrated through
studies in temple communities in Thailand. However, although dogs commonly harbour infections
with zoonotic genotypes of Giardia the actual frequency of zoonotic transmission remains to be
determined. Current studies in Vietnam and the USA will provide additional data. The emerging
pathogen Blastocystis has been shown to be ubiquitous in numerous species of mammals. The
Centre has been undertaking studies in a number of geographical areas and host assemblages.
Strains/species of the parasite are shared by humans and numerous other mammalian species
including wildlife. Zoo-based studies have shown that non-human primates are a source of human
infections, but other wildlife species also harbour potentially zoonotic forms of the parasite. In
addition to the epidemiological significance of these studies, an important outcome has also been
the establishment of a clearer nomenclature for the aetiological agents, and in the case of Giardia, a
revised taxonomy clearly separating zoonotic and non-zoonotic species.

1.2.  Molecular epidemiology of pig associated zoonoses in Laos

The central aim of these activities which commenced in late 2007 is to establish the evidence base
regarding the presence and socioeconomic impact of pig-associated zoonoses in Laos and to
identify and implement appropriate and sustainable veterinary public health interventions. The
project is supported by the Australian Centre for International Agricultural Research and is being
jointly implemented by the Lao Department of Livestock and Fisheries and Murdoch University.
The specific aims of the project are to: (1) establish the evidence base in terms of prevalence,
distribution and socioeconomic impacts of pig associated zoonoses in Laos; (2) determine the risks
associated with human and pig transmission at the village level and identify appropriate and
sustainable disease control strategies; (3) implement and test the effectiveness and adoption of
control measures to minimise disease impacts on smallholder producers and the wider community;
and (4) develop appropriate regional and national communication strategies for the wider uptake of
project outcomes to manage pig associated zoonoses. Cross sectional prevalence surveys of pigs at
slaughter points, and dogs, in four northern provinces of Laos are ongoing. Initial results have
confirmed that Trichinella is prevalent and genotypically conforms to T. spiralis. Human survey
work will commence in 2009. Correlating taeniid prevalence in pigs and dogs suggests that Taenia
hydatigena may reduce the abundance and impact of T. solium through inter-specific competition.

The WHO CC was asked to evaluate the parasitology section at the National Health Laboratory in
Vientiane in April 2008 in terms of personnel and infrastructure capability for undertaking
parasitological diagnosis. We also conducted laboratory training of local staff in the specific
techniques required for detecting parasites in pigs, dogs and humans.



1.3.  Molecular epidemiology of food-borne zoonoses

Several projects were undertaken, and are ongoing, with colleagues in Thailand at Mahidol
University and Phramongkutklao Medical College, in Bangkok; and colleagues in Vietnam from the
National Institute of Hygiene and Epidemiology in Hanoi. These projects are concerned with the
epidemiology of food borne zoonoses including enteric protozoa and flukes. The centre has
developed a range of PCR-based tools for the direct characterisation of parasite stages in faeces and
tissues, as well as comprehensive questionnaires for use at the village level in order to identify risk
factors. Using a new PCR-based approach, Centre researchers demonstrated that the range of
Clonorchis sinensis now extends to central Thailand. The Centre was also actively involved, in
collaboration with colleagues at NIH in the USA (M Grigg) on the development of new genotyping
tools for the detection and characterisation of isolates of Toxoplasma from tissues. These have been
used effectively to demonstrate that Toxoplasma is far common in meat, particularly poultry, than
previously considered to be the case. Genetic studies have also shown that variation in Toxoplasma
is far greater than concluded from previous studies, and that virulent strains exist in wildlife that
may pose a risk to humans from the consumption of game meat.

The Centre was also invited to join the Parasitic Diseases Task Force of The Foodborne Diseases
Burden Epidemiology Reference Group (FERG) and is providing data on the global burden of
intestinal protozoal diseases (giardiasis, amoebiasis, cryptosporidiosis, blastocystosis, cylosporiasis,
isosporiasis)

1.4.  Molecular epidemiology of echinococcosis

As with Giardia and Cryptosporidium, the Centre’s role in characterising isolates of Echinococcus
from throughout the world has led to the identification of new species of Echinococcus, including
E. equinus (non-zoonotic) and E. ortleppi (zoonotic) that are maintained in horses and cattle
respectively. Collaborative projects have also determined that the emergence of cystic
echinococcosis in cervids in Canada is unlikely to be of public health significance with the
discovery that the aetiological agent is the cervid strain. However, perpetuation of the life cycle in
farmed elk is a result of poor husbandry. The Centre has also been involved in an investigation
characterising Echinococcus from food producing animals in Western India in collaboration with
colleagues from the Bombay Veterinary College and the University of Queensland. This study has
demonstrated that in India the Buffalo (G3), Cattle (G5), Sheep (G1) and Tasmanian Sheep (G2)
strains of E. granulosus exist. Except for the Buffalo strain (G3), all other strains present in India
have been shown to infect humans. This has important implications for hydatid control and public
health. Finally, a recently initiated collaborative study with the Veterinary School in Saskatoon, is
monitoring and mitigating parasitic risks to human health in an Indigenous community from
Northern Saskatchewan. The emphasis will be on echinococcosis and the role of community dogs in
transmission.

1.4.  Molecular epidemiology of trypanosomiasis in Africa

Loop-mediated isothermal amplification of DNA is a novel technique that rapidly amplifies target
DNA under isothermal conditions. Working with colleagues from the Trypanosomiasis Research
Centre in Kenya and the Foundation for Innovative New Diagnostics in Geneva, the Centre has
developed a LAMP test from the SRA gene of Trypanosoma brucei rhodesiense and used it to
detect parasite DNA from processed and heat-treated infected blood samples. The test, which does



not require sophisticated equipment such as a thermocycler, was trialled in humans in several sites
in Africa and proved to be reproducible, sensitive, specific and robust under field conditions
providing results within 35 minutes. The test thus has great potential for the diagnosis of
Trypanosoma infections in endemic regions.
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TRAINING

Scientists from Vietnam, Thailand, Canada, Belgium, United Kingdom, Denmark, and the
USA visited the Centre during 2007 and 2008 for periods of between 1 — 12 months for
training in parasite diagnosis, molecular epidemiological techniques and surveillance with
reference to Echinococcus and other taeniids, Gl nematodes, Trypanosoma, Giardia,
Cryptosporidium, Blastocystis and Toxoplasma. .

Funding was received from Murdoch University, the Australian Research Council and the
Australian Council for International Agricultural Research (ACIAR), DANIDA, Endeavour
foundation, to develop training programmes in parasite diagnosis, surveillance and
molecular epidemiological techniques for trainees and collaborators in several institutes in
SE Asia, Canada and Europe. In addition to training undertaken at Murdoch University, we
ran courses and training in Laos.

Programmes for research students from Australia and overseas were continued in
parasitology, zoonoses, molecular parasitology, surveillance and biosecurity.

SPECIFIC ACTIVITIES

The Centre has continued to maintain and expand a large reference collection of parasite
species and genotypes, and to provide isolates from the collection as well as scientific
literature upon request.

The Centre has continued to establish a network of collaborating scientists in many parts of
the world working on the identification and strain/genotypic characterisation of protozoan
and helminth parasites.

Scientists from the Centre were invited to participate at international conferences and expert
working groups on parasite zoonoses, food-borne enteric protozoa, Cryptosporidium,
Echinococcus, Giardia, Toxoplasma, and biosecurity in Canada, Belgium, Thailand,
Switzerland and the USA.

There were 31 publications and 48 conference presentations during this reporting period.
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