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Plenary Presentations

PL1 - Plenary 1

Sunday, August, 09, 2009

PL1.1

The Arctic as a Model for Anticipating, Preventing, and 
Mitigating Climate Change Impacts on Host–Parasite 
Interactions
Kutz, Susan1; Jenkins, Emily2; Veitch, Alasdair2; Ducrocq, Julie2; 
Polley, Lydden5; Elkin, B.6; Lair, Stephane7

1. Department of Ecosystem and Public Health, Faculty of Veterinary 
Medicine, University of Calgary, Calgary, AB, Canada; 2. University of 
Saskatchewan, Saskatoon, SK, Canada; 3. Sahtu Settlement Region, 
Department of Environment & Natural Resources, Government 
of the Northwest Territories, Norman Wells, NT, Canada; 4. Centre 
for Coastal Health, Vancouver Island University, Nanaimo, BC, 
Canada; 5. Department of Veterinary Microbiology, University of 
Saskatchewan, Saskatoon, Sk, Canada; 6. Wildlife Division, Department 
of Environment & Natural Resources Government of the Northwest 
Territories, Yellowknife, NT, Canada; 7. Faculté de médecine vétérinaire, 
University of Montreal, Montreal, QC, Canada

Climate change is influencing the structure and function 
of natural ecosystems around the world, including host–
parasite interactions and disease emergence. Understand-
ing the influence of climate change on infectious disease at 
temperate and tropical latitudes can be challenging because 
of numerous complicating biological, social, and political 
factors. Arctic and Subarctic regionsmay be particularly good 
models for unraveling the impacts of climate change on 
parasite ecology because they are relatively simple systems 
with low biological diversity and few other complicating an-
thropogenic factors. We examine some changing dynamics 
of host–parasite interactions at high latitudes and use these 
to illustrate a framework for approaching understanding, pre-
venting, andmitigating climate change impacts on infectious 
disease, including zoonoses, in wildlife.

PL2 - Plenary 2

Monday, August, 10, 2009

PL2.1

Canada and Veterinary Parasitology
Slocombe, J. Owen D.
Ontario Veterinary College, University of Guelph, Guelph, ON, Canada

A World Association for the Advancement of Veterinary Para-
sitology tradition for its conference is to present some high-
lights of the country hosting the event, and with an emphasis 
on the history of, and research in, veterinary parasitology. 
A review of Canada’s peoples, physiography, climate, nat-
ural resources, agriculture, animal populations, pioneers in 
veterinary parasitology, research accomplishments by other 
veterinary parasitologists, centres for research in veterinary 
parasitology, and major current research had been presented 
at a World Association for the Advancement of Veterinary 
Parasitology Conference in Canada in 1987, and was pub-
lished. The present paper updates the information on the 
above topics for the 22 years since this conference was last 
held in Canada.

PL2.2

Parasite Control in the Age of Drug Resistance and 
Changing Agricultural Practices
Molento, Marcelo Beltrao
Laborato´rio de Doenc¸as Parasita´rias, Departamento de Medicina 
Veterina´ria, Universidade Federal do Parana, Curitiba, Brazil

The benefits of using antiparasitic drugs in farm animals are 
unquestionable. However, despite anthelmintic use as the 
predominant control strategy, extreme parasite infection 
cases are appearing in sheep and goat production; these 
impact productivity and have show mortality rates reaching 
pre-drug use levels. This was a predictable situation resulting 
from the loss of efficacy by all available products, particularly 
when some products were used as the sole intervention. The 
concepts of agroecology and holistic agriculture, which ad-
vocate the use of integrated management strategies, such as 
target selected treatment, herbal medicine, and the applica-
tion of other parasite control alternatives, are not completely 
new, but are undergoing a resurgence because of their 
more sustainable appeal. The objective of this review article 
is to examine the problem of parasite control in the face of 
parasite drug resistance and to outline some strategies that 
may be used in parasite control programmes. Before they are 
accepted and recommended by the WAAVP, agroecological 
methods such as those listed above and described in detail 
herein should be validated based on scientific evidence of 
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their efficacy for parasite control and should be tested for 
both host and environmental safety.

PL3 - Plenary 3

Tuesday, August, 11, 2009

PL3.1

Future of the Animal Health Industry at a Time of Food 
Crisis
Campbell, William C.1; Conder, George A.1;  
Marchiondo, Alan A.1

1. RISE, Drew University, Madison, NJ, USA; 2. Pfizer Animal Health, 
Kalamazoo, MI, USA

It is popular in some quarters to say that there is no food 
crisis; that there is food aplenty; and that the problemis one 
of distribution or other over-arching technical difficulty. To 
the starving, however, there is a food crisis; and it neither 
speaks well nor bodes well for humanity if we dismiss their 
plight so glibly. The United Nations has called for a large and 
rapid increase in food production. Veterinary parasitologists 
and industry leaders can contribute to the production of 
healthier livestock and the expansion of aquaculture, but 
enhanced production and better delivery of plant foods 
may provide faster relief. Although livestock farming is not 
the most energy-efficient way of producing food,meat will 
remain a significant component of the global diet for the 
foreseeable future. New measures for parasite control will 
be needed, and we must improve our methods of inventing 
them. They need not act directly against the parasite. In the 
distant future lie other threats to the inhabitants of planet 
Earth, and here we must acknowledge the cogency of the 
no-foodcrisis argument. In the long term, the production of 
animal foods and animal feeds will be revamped in ways that 
depend on how (or whether) we solve the energy crisis, the 
environmental crisis, the increasingly dire regional popula-
tion crises, and the current world financial crisis. Throughout 
the 20th century, the animal health industry had to adapt 
to industrialization and expansive agribusiness. It will have 
to adapt to even greater changes in the 21st century and 
beyond.

PL3.2

Vectors in a Changing Environment
Randolph, Sarah E.
Department of Zoology, University of Oxford, Oxford, United Kingdom

The evolution of pathogens is driven by intrinsic biological 
barriers, but is directed and constrained by extrinsic environ-
mental factors. Once evolved, their arrival, establishment and 
spread in a geographical sense can be investigated, under-
stood and predicted by contrasting, but complementary, 
analytical methods. 

This will be illustrated by a variety of vector-borne disease 
systems that are biologically complex and highly sensitive to 
environmental conditions. 

Arrival is now commonly recognized as due to human trade 
and travel, resulting in much more rapid, long-distance 
dispersal than can be achieved by the vectors’ or hosts’ own 
mobility. Viruses that cause Dengue, Chikungunya, West Nile 
fever and Blue Tongue are prime examples.

Establishment depends on the introduced pathogen find-
ing environmental conditions that are both abiotically and 
biotically permissive for on-going transmission equal to 
or above the critical threshold level, that is defined by the 
simple condition of the basic reproduction number (R0) = 1. 
Predictions of the global distribution of such conditions al-
low forewarning and therefore forearming.

Spread and increased incidence (‘emergence’) may depend 
as much on human factors as biological dynamics, as is well 
illustrated by recent abrupt upsurges in tick-borne infections 
in Europe and Eurasia over recent decades.

My research is supported by the Wellcome Trust 
(070696/Z/03/Z), the UK Natural Environment Research 
Council (NER/K/S/1999/00142), and EU-Fr6 grant GOCE-2003-
010284 EDEN

PL4 - Plenary 4

Wednesday, August, 12, 2009

PL4.1

Selected Parasitosis in Cultured and Wild Fish
Guo, F.C.1; Woob, P.T.K.2

1. Novartis Animal Health Canada Inc., Aqua Heath Business, Victoria, 
PE, Canada; 2. Department of Integrative Biology, University of Guelph, 
Guelph, ON, Canada

While intensive aquaculture has and will continue to supply 
the ever growing population with highly nutritious protein, 
it also comes with problems which include more frequent 
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outbreaks of diseases in fish farms and transmission of dis-
eases between farmed and wild fish. We have selected four 
Phyla of economically important fish parasites for our present 
discussion—a haemoflagellate (Cryptobia salmositica), a 
microsporidian, (Loma salmonae), a monogenean (Gyrodac-
tylus salaries) and two copepods (Lepeophtheirus salmonis, 
Caligus rogercresseyi). This review consists of two parts with 
a brief description of each parasite and its biology related to 
transmission, followed by discussions on epizootic outbreaks 
in both wild and farmed fish, interactions between wild and 
farmed fish, and disease prevention and control.

PL5 - Plenary 5

Thursday, August, 13, 2009

PL5.1

From Parasite Genomes to One Healthy World; Are We 
Having Fun Yet?
Zarlenga, Dante1; Gasbarre, Louis1

1. USDA, ARS, ANRI, Animal Parasitic Diseases Laboratory, Beltsville, 
MD, USA; 1. USDA, ARS, Bovine Functional Genomics Lab, Beltsville, MD, 
USA

In 1990, the Human Genome Sequencing Project was 
established. This laid the ground work for an explosion of 
sequence data that has since followed. As a result of this ef-
fort, the first complete genome of an animal, Caenorhabditis 
elegans was published in 1998. The sequence of Drosophila 
melanogaster was made available in March, 2000 and in 
the following year, working drafts of the human genome 
were generated with the completed sequence (92%) being 
released in 2003. Recent advancements and next-generation 
technologies have made sequencing common place and 
have infiltrated every aspect of biological research including 
parasitism. To date, sequencing of 32 apicomplexa and 24 
nematode genomes are either in progress or near comple-
tion, and over 600K nematode EST and 200K apicomplexa 
EST submissions fill the databases. However, the winds have 
shifted and efforts are now refocusing on how best to store, 
mine and apply this data to problem solving. Herein we tend 
not to summarize existing X-omics datasets or present new 
technological advances that promise future benefits. Rather, 
the information to follow condenses up-to-date-applications 
of existing technologies to problem solving as it relates to 
parasite research. Advancements in non-parasite systems are 
also presented with the proviso that applications to parasite 
research are in the making.

PL5.2

Emerging Food-borne Parasites
Dorny, Pierre
Department of Animal Health, Institute of Tropical Medicine, Antwerp, 
Belgium

Parasitic food-borne diseases are generally underrecognised, 
however they are becoming more common. Globalization 
of the food supply, increased international travel, increase 
of the population of highly susceptible persons, change in 
culinary habits, but also improved diagnostic tools and com-
munication are some factors associated with the increased 
diagnosis of food-borne parasitic diseases worldwide. This 
paper reviews the most important emerging food-borne 
parasites, with emphasis on transmission routes. In a first 
part, waterborne parasites transmitted by contaminated 
food such as Cyclospora cayetanensis, Cryptosporidium and 
Giardia are discussed. Also human fasciolosis, of which the 
importance has only been recognised in the last decades, 
with total numbers of reported cases increasing from less 
than 3000 to 17 million, is looked at. Furthermore, fasciolo-
psiosis, an intestinal trematode of humans and pigs belongs 
to the waterborne parasites as well. A few parasites that may 
be transmitted through faecal contamination of foods and 
that have received renewed attention, such as Toxoplasma 
gondii, or that are (re-) emerging, such as Trypanosoma cruzi 
and Echinococcus spp., are briefly reviewed. In a second part, 
meat-borne parasite infections are reviewed. Humans get 
infected by eating raw or undercooked meat infected with 
cyst stages of these parasites. Meat inspection is the principal 
method applied in the control of Taenia spp. and Trichinella 
spp. However, it is often not very sensitive, frequently not 
practised, and not done for T. gondii and Sarcocystis spp. 
Meat of reptiles, amphibians and fish can be infected with 
a variety of parasites, including trematodes (Opisthorchis 
spp., Clonorchis sinensis, minute intestinal flukes), cestodes 
(Diphyllobothrium spp., Spirometra), nematodes (Gnath-
ostoma, spp., anisakine parasites), and pentastomids that 
can cause zoonotic infections in humans when consumed 
raw or not properly cooked. Another important zoonotic 
food-borne trematode is the lungfluke (Paragonimus spp.). 
Traditionally, these parasitic zoonoses are most common in 
Asia because of the particular food practices and the im-
portance of aquaculture. However, some of these parasites 
may emerge in other continents through aquaculture and 
improved transportation and distribution systems. Because 
of inadequate systems for routine diagnosis and monitoring 
or reporting for many of the zoonotic parasites, the incidence 
of human disease and parasite occurrence in food is under-
estimated. Of particular concern in industrialised countries 
are the highly resistant waterborne protozoal infections as 
well as the increased travel and immigration, which increase 
the exposure to exotic diseases. The increased demand 
for animal proteins in developing countries will lead to an 
intensification of the production systems in which the risk of 
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zoonotic infections needs to be assessed. Overall, there is an 
urgent need for better monitoring and control of food-borne 
parasites using new technologies. 

WAAVP Symposium 
One World, One Health: Parasites 

 in a Chalanging Landscape

Sunday, August, 09, 2009

SY1.1

Parasites and People in a Changing Landscape
Weaver, Haylee J.
National Centre for Epidemiology and Population Health, The 
Australian National University, Australia

The environmental and ecological impacts of climate change 
are likely to affect many human parasitic diseases. Malaria, 
with the highest global burden of disease for any parasite, 
has emerged as the ‘pin-up’ for climate change and para-
sitic disease, with research being conducted worldwide on 
modelling the potential effects, and more funding than ever 
for research into vaccines and cures. Yet there are numerous 
neglected tropical diseases that may be affected by climate 
change. Schistosomiasis, ascariasis, hookworm and filariasis 
already collectively affect approximately two billion people, 
mainly in developing countries. Unfortunately, these diseases 
have also been truly neglected in research and scientific 
assessments in relation to health impacts of climate change. 
The IPCC’s Fourth Assessment Report, while having com-
prehensive information on risk and vulnerability to climate 
change of malaria for example, neglected to mention the 
major helminth diseases, save for several mentions of schisto-
somiasis. To further complicate an already extremely com-
plex situation, other social and economic impacts of climate 
change (e.g., poverty, education, agriculture, food and water 
availability etc.) are likely to exacerbate helminth infections, 
while at the same time pushing them further down the list 
of priorities. The ecological disturbance caused by climate 
change is also likely to similarly alter distribution and infec-
tion rates of protozoan parasites worldwide, not the least 
through changes in movement of populations (of both hu-
mans and animals). It is essential that the multi-disciplinary 
nature of these problems is acknowledged, to ensure that the 
appropriate spread of expertise is assembled to tackle the 
increasing problem of parasitic diseases and climate change.

SY1.2

Parasites and Domestic Animals in a Changing Landscape
Morgan, Eric R.
University of Bristol, Bristol, United Kingdom

Environmental change affects not only the abiotic factors 
acting on parasite transmission and population dynamics, 
but also the availability of intermediate and reservoir hosts, 
and the management of domestic animals themselves. 
Net effects on parasitic disease can therefore be complex, 
especially when the nature and extent of landscape and 
environmental change varies so much around the world. 
Thus, expansion of farming into wilderness, and attempts to 
regenerate natural habitats in intensively farmed regions, al-
though very different processes, potentially expose livestock 
to wildlife parasites and to microhabitats suitable for inter-
mediate hosts. Consequences include, for example, re-emer-
gence of liver fluke in ruminants in restored wetlands. Else-
where, overgrazing and drought can alter infection pressure, 
but also the condition and susceptibility of livestock hosts. 
Companion animals also face altered parasite threats from 
changes to the natural environment, and from the redistribu-
tion of parasites through movement of pets. In attempting 
to predict and mitigate parasitic risks to domestic animal 
health through landscape change, it is important to focus on 
the interactions between animal management and parasite 
transmission. The most realistic biological models show that 
the effects of climate change on parasite development and 
population growth can be minor in relation to those of even 
small changes in management. This emphasises that when 
addressing parasite control in a changing environment, due 
attention must be paid to factors outside the traditional 
realm of parasitology. This is a challenge for us all.

SY1.3

From Climate to Molecules, Who Does Matter the Most? 
The Dynamics of Host-Parasite Interaction in Wildlife 
Systems
Cattadori, Isabella M.
Center for Infection Disease Dynamics, The Pennsylvania State 
University, University Park, PA, USA

Climate change has been suggested to have a major ef-
fect on infectious disease dynamics and yet, unequivocal 
evidence of casual mechanisms is weak and often burred 
by other ecological factors. So a number of questions arise: 
Why is the effect of climatic variables on parasite dynamics 
lost? When is this effect lost? Are there alternative and more 
important factors driving infectious diseases? Does the host 
matter the most? 

I shall address these questions using two long term studies, 
the red grouse-T. tenuis and the rabbit-T. retortaeformis/G. 
strigosum systems. I shall examine the interactions between 
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the host and its parasites and highlight how unexpected cli-
matic events, seasonality, co-infections and host characteris-
tics affect parasite dynamics. I shall explain that host immun-
ity plays a fundamental role in driving parasite transmission 
and consequently long term infection dynamics. Finally, I 
shall highlight that we need a better understanding of within 
host mechanisms of infection to understand large scale para-
site persistence. 

SY1.4

Parasites in a Changing Landscape: A Global Perspective 
on History, Connectivity and Consequences
Hoberg, Eric P.
US National Parasite Collection and Animal Parasitic Diseases 
Laboratory, Agricultural Research Service, USDA, Beltsville, MD, USA

Humans are integral components of a complex biosphere 
where our influence and impacts have deepened and ac-
celerated over time. During much of human history, we 
existed in a “large and slow world” where relatively isolated 
populations occupied disparate landscapes dominated 
by local effects, and as intimate players in a broader and 
interconnected ecological arena. Historically, exploitation of 
diverse habitats and resources, concurrent with expansion of 
agriculture and animal husbandry, has driven environmental 
modification and landscape fragmentation. Subsequent ex-
ploration and industrialization has engendered burgeoning 
human populations, urbanization, globalization and a trans-
formation to a “small and rapid world” characterized by the 
breakdown of ecological isolation. Across landscape, regional 
and global scales, we have disrupted the biosphere. New 
waves of extinction threaten biological diversity and eco-
logical continuity in terrestrial, aquatic and marine systems. 
Landscapes in transition influence the proximity of wildlife, 
domestic animals and people, and ecotone-effects at border-
lands determine transmission, emergence and resurgence 
of pathogens. In the current regime of accelerating change, 
‘One World- One Health’ is a synergy emphasizing connectiv-
ity and consequences, recognizing that our interface with 
the environment has profound implications for the health 
and vitality of human and ecological communities. We have 
at our disposal, and should use, powerful tools in describing 
and countering these threats. These include: the means to 
understand ecological and epidemiological changes and to 
define underlying evolutionary processes; the capacity to 
document and archive past and present environments; and 
the opportunity to predict future conditions based on fore-
seeable scenarios. Heightened collaboration and communi-
cation across disciplines and borders, and a sense of urgency, 
will be necessary to effectively address this global challenge.



Abstracts: World Association for the Advancement of Veterinary Parasitology	 Calgary, Canada, 2009

6

Oral Presentations

CS1-Drug Resistance and Production

Monday, August, 10, 2009

CS1.1

Control of Resistant Parasites on a Commercial Stocker 
Operation
Smith, Larry L.
AVMA AAVP, Lodi, WI, USA

Necropsy data collected on a commercial stocker ranch in 
both 2003 and 2004 showed that Haemonchus placei, H. con-
tortus, Cooperia punctata, and C. oncophora were resistant 
to macrocyclic lactones, while H. contortus and C. punctata 
also were resistant to benzimidazoles. In 2005, animals 
maintained on these same pastures were dewormed with 
macrocyclic lactone plus levamisole at turnout and again at 
approximately days 35 and 70. A fourth and final deworming 
was carried out with fenbendazole in the feed and seasonal 
helminth control was obtained. In 2006 and 2007, all animals 
on these pastures were dewormed at turnout and again at 
approximately day 35 with a macrocyclic lactone plus levami-
sole. A third deworming was carried out with fenbendazole 
in the feed. Similar to 2005, seasonal control of all helminth 
species was accomplished. However, fecal egg counts were 
generally higher than those recorded in previous years prior 
to discovering resistance on this property. In 2008, animals 
were dewormed with an injectable macrocyclic lactone plus 
levamisole at turnout and were not dewormed again until 
they exhibited a positive fecal egg count. Once a positive 
fecal egg count was established, animals on two pastures 
were dewormed once with an injectable macrocyclic lactone 
and then with fenbendazole in the feed (third deworming). 
At days 15 and 52 after the third deworming with fenben-
dazole, all fecal samples showed 0 EPG. Animals on a third 
pasture were dewormed with an injectable macrocyclic 
lactone plus levamisole two additional times (second and 
third deworming). At day 19, after the third deworming, fecal 
samples showed 0 EPG. Thus, using a single-active dewormer 
for the second and third treatments, and only treating after 
the appearance of positive fecal egg counts, provided a simi-
lar efficacy to that obtained with a combination dewormer. 
These data raise questions regarding the effect of using cost-
effective single injectable dewormers on the current and 
future state of redeveloping nematode resistance on these 
pastures. 

CS1.2

Prevalence of Parasitism in Treated and Non-Treated 
Cattle as Determined by Fecal Egg Counts Within Specific 
Age Groups and Designated Management Systems in the 
US
Kvasnicka, William G.1; Bliss, Donald H.2; Newcomb, Harold3; 
Moore, Robert D.4

1. University of Nevada Retired, Shawnee, KS, USA; 2. MidAmerica Ag 
Research, Verona, WI, USA; 3. Intervet Schering Plough Animal Health, 
Batesville, MS, USA; 4. CABNR University of Nevada, Reno, NV, USA

Introduction: The prevalence of parasitism in thousands of 
treated and non-treated cattle was determined from fecal 
samples collected throughout the United States. It includes 
beef and dairy cows/bulls, sucking calves, background calves, 
heifers, stockers and feeders. 

Methods: Fecal samples were collected and submitted to 
one of four parasitology laboratories for analysis using the 
Modified Wisconsin Sugar Fecal Flotation Method. A form 
accompanied the samples to identify collection date, owner, 
cattle age group and management system. Treatment history 
was not revealed until the laboratory analysis was completed. 
The results were submitted to a national database supported 
by Intervet/Schering Plough Animal Health. 

Results: A total of 24,239 samples from 1,219 operations 
have been recorded (12,597 samples from non-treated cattle 
and 11,642 from treated cattle). Of the non-treated cattle, 
6,109 yearling cattle from 357 operations were shedding 
eggs with an average count of 52.7 eggs/3gm. The aver-
age egg count for 5,314 yearling cattle from 282 operations 
treated with macrocyclic lactone (ML) pour-ons was 27.8 
eggs/3g. The average egg count for 2,475 yearling cattle from 
109 operations receiving injectable ML was 30.1 eggs/3g. The 
average egg count for 3,581 yearling cattle from 175 oper-
ations treated with fenbendazole medicated oral suspension, 
paste or a feed-grade formulation was 0.1 eggs/3g. 

Significance: Producers should be made aware of the effect 
of parasitism on the immune system and profitability if they 
are not treating cattle. Counts following treatment can be 
used to evaluate deworming practices.

CS1.3

Documentation and Prevalence of Parasite Resistance 
in U.S. Cattle Using the Fecal Egg Count Reduction Test 
According to a Scientific Panel Consensus Protocol 
Presented at the 2007 AAVP Meeting
Bliss, Donald H.2; Newcomb, Harold3; Moore, Robert D.4; 
Kvasnicka, William G.1

1. University of Nevada Retired, Shawnee, KS, USA; 2. MidAmerica Ag 
Research, Verona, WI, USA; 3. Intervet Schering Plough Animal Health, 
Batesville, MS, USA; 4. CABNR University of Nevada, Reno, NV, USA
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Introduction: The prevalence of parasite resistance in 
cattle throughout the United States was determined using 
the 2007 AAVP consensus Fecal Egg Count Reduction Test 
(FECRT) protocol. A total of 176 FECRT trials throughout 20 
key livestock states were conducted in cooperation with 103 
veterinary clinics or consulting veterinarians. 

Methods: Target animals used for all trials were naturally 
parasitized yearling cattle where sufficient animals were 
available in each trial to sample a minimum of 18 animals 
at the time of treatment and again 14-days post-treatment. 
All samples were analyzed using the Modified Wisconsin 
Sugar Fecal Flotation Method. The consulting parasitologist 
remained masked to treatment until the analysis was com-
pleted. All samples were submitted to a national database 
supported by Intervet/Schering Plough Animal Health and 
the University of Nevada-Reno. 

Results: A total of 6,896 samples were analyzed (3,467 sam-
ples collected prior to treatment and 3,429 samples collected 
post-treatment). The mean efficacy of macrocyclic lactone 
(ivermectin, dormectin, eprinomectin and moxidectin) pour-
ons (83 trials; 3,313 samples) was 61.3%, the mean efficacy of 
the macrocyclic lactone injectables (31 trials; 1,203 samples) 
was 65.3%, the benzimidazoles tested (six different fenbend-
azole formulations) in 46 trials (1,806 samples) demonstrated 
an efficacy of 99.2% while a combination fenbendazole plus 
a macrocyclic lactone (pour-on or injectable) in 16 trials (526 
samples) demonstrated an efficacy of 99.9%. These results 
were generated under field use conditions with the super-
vision of the veterinary service provided by each participat-
ing clinic.

CS1.4

Parasite Control Practices on Sheep Farms in the UK and 
Ireland
Coles, Gerald C.1; Burston, Sarah1; Carder, Kathryn1;  
Pritchard, Lee1; Whitmarsh, Amber1; Morgan, Eric R.1;  
Hosking, Barry C.2

1. University of Bristol, Bristol, United Kingdom; 2. Novartis Animal 
Health Australia Pty Ltd, Kemps Creek, NSW, Australia

Parasite control practices on sheep farms are coming under 
increasing scrutiny as the problem of drug resistance takes 
hold and seriously threatens to undermine the sustainability 
of the industry. Efforts to change parasite control practices 
are hindered by limited published data on current behaviour. 
A telephone survey was conducted of >600 farms in the UK 
and Republic of Ireland in 2008. Only 9 % of farmers per-
ceived a resistance problem in nematodes, with 23 % unsure 
and 68 % reporting that drugs continued to work well. This 
is at odds with the known high prevalence of anthelmintic 
resistance in the study area, and suggests widespread com-
placency when resistance is present but at levels as yet too 
low to cause clinical disease. The median number of annual 

treatments against nematodes was 2 in ewes and 3 in lambs. 
However, the number of lamb treatments was strongly 
influenced by region and farming system, with an average 
of 5.6 treatments per year in south-west England compared 
with 2.5 in Wales, Scotland and northern England. 46 % of 
farmers considered tapeworms to be a problem, and 76 % 
treated against them. The criterion for assessing anti-parasitic 
treatment efficacy was almost universally lack of clinical or 
production problems following treatment. The present study 
suggests that efforts to warn farmers of the dangers of resist-
ance and to persuade them to monitor drug efficacy should 
be strengthened. Supported by Novartis Animal Health.

CS1.5

Variation in the Effectiveness of Different Classes of 
Anthelmintics on Fecal Egg Counts in Cattle Entering the 
West Virginia Southern Bull and Replacement Heifer Test 
Program
Gasbarre, Louis C.1; Wallbrown, Rodney2; Newcomb, Harold3

1. USDA, Bovine Functional Genomics Lab, Beltsville, MD, USA; 2. Mason 
County WVU Extension Service, Point Pleasant, WV, USA; 3. Intervet/
Schering-Plough Animal Health, DeSoto, KS, USA

Each year, the West Virginia University Extension Service, the 
West Virginia Department of Agriculture, and the West Vir-
ginia Cattleman’s Association conduct the Southern Bull and 
Replacement Heifer Test Program. In 2006, researchers ob-
served, that in spite of a strict vaccination program on arrival, 
test cattle developed more health problems than expected. 
Fecal samples were found to have high egg counts in many 
cases, even though the animals had been treated multiple 
times with cattle wormers. In 2007, fecal samples were col-
lected from the rectum from a total of 86 heifers from 9 dif-
ferent producers and 103 bulls from 13 producers on delivery 
to the test station. At this time, the bulls were treated with 
an oral benzimidazole (fenbendazole) and the heifers with a 
pour-on endectocide (ivermectin). Fecal samples were taken 
from the animals for a second time, 14 days after treatment. 
Initial egg counts did not differ between the bulls and heifers 
(49.4 and 42.4 respectively). In contrast, endectocide treat-
ment reduced fecal eggs counts by only 45 %, whereas treat-
ment with an oral benzimidazole reduced the mean fecal 
egg count by 95% ( 26.9 and 2.2 respectively). In the heifers 
the effectiveness of the treatment varied based upon the 
source of the animals (range of 83 to 26% reduction). These 
results indicate that the resistance to endectocides can be 
demonstrated in cattle operations in West Virginia, and that 
the effectiveness of endectocides can vary markedly from 
cattle operation to cattle operation. Producers should be 
carefully monitoring the effectiveness of their anthelmintic 
treatments.
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CS1.6

Verminous gastroenteritis, Measured by EPG, Reduced 
Milk Yield in a Grazing System in Argentina’s Humid 
Pampa. (Hormonal Control of Milk Production in 
Bovines. Effect of Verminous nematodiasis During the 
Cow’s Development and Reproductive Stages Part 1: 
Diagnosis of Parasitism on Adult Cows and Effect on Milk 
Production – ANPCYT- PICT04 21-20294)
Mejía, Miguel E.2; Perri, Adrián F.1; Licoff, Nicolás2; Lazaro, 
Luciana2; Fernandez-Igartua, Belisario M.2; Miglierina, Martin 
M.3; Becú-Villalobos, Damasia1; Lacau-Mengido, Isabel M.1

1. IBYME-CONICET, Buenos Aires, Argentina; 2. Private Practice, Lincoln, 
Argentina; 3. Esc. Inchausti - UNLP, Argentina

Gastrointestinal parasitism is a major constraint in grazing 
livestock production systems. Most studies on the effects 
of these parasites in bovines have been performed on beef 
herds. In dairy systems the importance of verminous gastro-
enteritis is well documented in growing animals, but there 
are few studies on adult dairy cows, with confusing results. 
As a part of a multi-disciplinary study, milk production of 
each cow (n=200) was daily measured from a dairy herd in 
a grazing system in the province of Buenos Aires. Parasitism 
was evaluated through monthly EPG of every animal within 
the system, and larval cultures were performed to determine 
the genera involved. Also grass forage samples were taken 
every 14 days from every paddock where each herd grazed, 
in order to obtain, identify and count infective larvae.

Cows with positive EPG, whether from the pre-calving 
sample (29.21 %), the first post-calving sample (33.33 %) or 
both (14.60 %) showed a decrease in milk production of 2.38 
l/d, 0.93 l/d and 2.41 l/d respectively, throughout lactation. 
The difference was pronounced during the first five months 
of lactation (2.98 l/d, 2.23 l/d and 3.88 l/d). Nematodes of the 
genera Ostertagia, Cooperia, Haemonchus and Trichostrong-
ylus were identified in fecal egg cultures and grass samples, 
showing regional normal prevalence curves and seasonal 
variability.

These data show that gastrointestinal nematodiasis dramat-
ically affects milk production and suggests that EPG can be a 
useful diagnostic tool. Further studies are being performed 
with treated and untreated cows with anthelmintic drugs.

CS2 - Pharmacology and Pharmacokinetics

Monday, August, 10, 2009

CS2.1

Disposition of Eprinomectin in P-gp Deficient Mice: a 
Comparison with Ivermectin and Moxidectin
Kiki, Solange1; Borin, Christiane1; Comera, Christine1; 
 Vignault, Magalie1; Menez, Cecile2; Sutra, Jean-François1; 
Alvinerie, Michel1; Lespine, Anne1

1. INRA, Toulouse, France; 2. INRA UR66, Toulouse, France

Antiparasitic macrocyclic lactones (MLs) are good substrate 
of P-glycoprotein (P-gp), an ABC transporter involved in the 
drug efflux out of host body and target parasites. We have 
studied the contribution of P-gp in the in vivo behaviours of 
three structurally different MLs with different P-gp affinities. 
Plasma kinetics, brain concentration and intestinal excretion 
of ivermectin, eprinomectin and moxidectin were compared 
in control and mdr1ab-/- mice. 

Animals were orally or subcutaneously administered with 
each drug (0.2 mg/kg) and plasma and brain concentrations 
were measured by HPLC. The MLs intestinal excretion rates 
were measured at different small intestine level by using in 
situ open intestinal perfusion model. 

P-gp deficiency induced a significant increase of the area 
under the plasma concentration-time curve (AUC) of iver-
mectin (1.5 fold) and eprinomectin (3.3 fold) while moxidec-
tin AUC was unchanged. The three drugs accumulated in 
mdr1ab-/- brain but eprinomectin concentrations were lower 
when compared to the two other drugs in both groups. In-
terestingly, ivermectin and to a higher extend eprinomectin 
were both excreted by the duodenum, jejunum and ileon via 
a P-gp dependent pathway while moxidectin excretion was 
weaker and mostly independent of P-gp.

A relationship exists between plasma kinetic, brain accumu-
lation and intestinal excretion of the three drugs tested. 
Eprinomectin disposition in mice is strongly affected by P-gp 
deficiency more than ivermectin, while moxidectin appeared 
to be poorly concerned by the absence of P-gp. We propose 
a correlation between the disposition of these three drugs in 
mice and their relative affinity for P-gp. 
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CS2.2

The Influence of Ketoconazole and Pluronic 85 on the 
Efficacy and Pharmacokinetics of Ivermectin in Lambs 
Infected with Anthelmintic Resistant Haemonchus 
contortus
Bartley, Dave J.1; Dupuy, Jacques2; Alvinerie, Michel2;  
Jackson, Frank1; Lespine, Anne2

1. Moredun Research Institute, Penicuik, United Kingdom;  
2. INRA, Toulouse, France

Non-specific mechanisms of resistance such as the ATP bind-
ing cassette proteins play an important role in xenobiotic 
clearance in ovine gastro-intestinal nematodes. The aim 
of this trial was to assess the possibility of increasing drug 
bioavailability in the host whilst reducing drug clearance 
in anthelmintic resistant nematodes, thereby improving 
treatment efficacy. Thirty-six lambs were infected with 5000 
multiple resistant Haemonchus contortus L3 and separated 
in to six groups (n=6); ivermectin alone (IVM; 0.2mg/kg body-
weight), ketoconazole alone (KET; 10mg/kg BW), pluronic 
85 alone (P85; 4mg/kg BW), IVM+KET, IVM+P85 or untreated 
control. Ivermectin treatments were single oral administra-
tions on day 28 post-infection (PI) for all appropriate groups, 
whereas the KET and P85 treatments were both administered 
orally as five separate doses on days 26-30 PI inclusively. 

Concomitant administration of KET or P85 with IVM induced 
increases in plasma and tissue concentrations of IVM in 
treated animals, resulting in a two-fold increase in the area 
under the time-concentration curve (AUC, p<0.05). Faecal 
egg counts and worm burdens of the IVM+KET and IVM+P85 
groups were lower than the untreated, KET and P85 control 
animals. 

The findings of increased IVM bioavailability within the 
host with no increase in treatment efficacy requires further 
investigation, though the possibility of the parasites having 
upregulated specific or alternate non specific mechanisms 
for effectively handling anthelmintic treatment exist and 
merits further examination. 

CS2.3

Measurement of Ivermectin Concentrations in the Host 
Gastrointestinal Tissues and in Haemonchus contortus 
Recovered from Infected Lambs. Comparison Between 
Subcutaneous and Oral Treatments
Lifschitz, Adrian Luis1; Lloberas, Mercedes2; Alvarez, Luis3; 
Entrocasso, Carlos2; Ballent, Mariana1; Virkel, Guillermo1; 
Borda, Bernardino2; Lanusse, Carlos1

1. Laboratorio de Farmacología, Fac. Cs. Veterinarias, UNCPBA, Tandil, 
Argentina; 2. Laboratorio de Parasitología, EEA INTA Balcarce, Balcarce, 
Argentina; 3. Laboratorio de Farmacología, Fac. Cs. Veterinarias, 
UNCPBA, Tandil, Argentina

An improved efficacy against gastrointestinal resistant nema-
todes in sheep and goats has been documented when the 
macrocyclic lactones are administered orally compared to 
their subcutaneous injection. This work aimed to assess the 
influence of the IVM administration route on the relationship 
among concentration profiles achieved in the bloodstream, 
the gastrointestinal fluid/tissues and in a target abomasal 
parasite (H. contortus) in lambs naturally infected. Twenty 
(20) parasitized lambs were assigned into two experimental 
groups treated with IVM either intraruminally or subcuta-
neously at 0.2 mg/kg. Blood samples were collected from six 
animals in each treated group between 0 and 15 days post-
treatment (plasma disposition study). Four animals from each 
group were sacrificed at day 3 post-treatment. Mucosa and 
content samples from abomasum and small intestine were 
collected. Adult specimens of H. contortus were recovered 
from the abomasum. Drug concentrations were measured by 
HPLC. The IVM plasma availability was higher (P<0.05) after 
the subcutaneous administration. However, IVM concentra-
tions recovered in the gastrointestinal contents were higher 
in lambs treated by the intraruminal route. The ratio between 
IVM concentrations measured in the abomasal contents and 
mucosa were 0.07 (subcutaneous) and 2.97 (intraruminal). 
The content/mucosa ratios in the small intestine were 1.39 
(subcutaneous) and 1.99 (intraruminal). IVM concentra-
tions were 15-fold higher in H. contortus recovered from 
intraruminally treated lambs. The higher IVM concentra-
tions achieved in the digestive tract shortly after the oral 
treatment may account to the observed enhanced efficacy 
compared to the parenteral administration against parasites 
of reduced susceptibility.

CS2.4

The Anthelmintic Ivermectin: a Substrate of Breast-
Cancer Resistant Protein (BCRP)
Kis, Emese 2; Lecoeur, Sylvaine3; Menez, Cecile1;  
Dupuy, Jacques1; Kiki, Solange1; Krajcsi, Peter2;  
Alvinerie, Michel1; Lespine, Anne1

1. INRA UR66, Toulouse, France; 2. Solvo Biotechnology, Hungary;  
3. INRA/ENV 1233, Lyon, France

The massive usage of the parasiticide ivermectin in both 
livestock and humans dictates that a better knowledge is 
urgently needed on the determinants that control the drug 
behaviour in the organism. The ABC transporter P-glycopro-
tein (P-gp/MDR1A, ABCB1) plays a central role in ivermectin 
pharmacokinetic. The present study aimed at thoroughly 
characterizing the interaction of ivermectin with breast can-
cer resistant protein BCRP (ABCG2).

We have evaluated the capacities of ivermectin (i) to modu-
late ATPase activity in BCRP membrane vesicles (ii) to inhibit 
the transport activity in cells overexpressing BCRP (iii) to 
be actively transported through Caco-2 cells by BCRP and 
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in cells overexpressing BCRP. Furthermore, the influence of 
BCRP on ivermectin availability was explored in mdr1ab-/- 
mice treated with BCRP inhibitor.

Ivermectin inhibited the basal and the activated BCRP ATPase 
in a concentration dependent manner (IC50 of 1-2 µM). In 
cells overexpressing BCRP, ivermectin inhibited the transport 
of BCRP substrates. Furthermore, the reference BCRP inhibit-
ors fumitremorginC or Ko143 both induced the accumulation 
of the fluorescent conjugate bodipy-ivermectin. In Caco-2 
cell monolayers, BCRP inhibitors increased ivermectin appar-
ent basolateral-apical permeability (Papp). In mdr1ab-/- mice, 
the area under the ivermectin concentration-time curve 
(AUC) was significantly increased and Ko134 led to further 
increases in AUC and brain concentrations.

Our data demonstrate a clear interaction of ivermectin with 
BCRP. BCRP participates to ivermectin efflux out of the cells 
and the host organism. This study points to P-gp and BCRP 
being important players in the modulation of ivermectin 
pharmacokinetic parameters.

CS2.5

Pharmacokinetics of Amino-Acetonitrile Derivatives in 
Sheep with a Special Emphasis on Monepantel
Sager, Heinz1; Jung, Martin1; Karadzovska, Daniela2;  
Kaminsky, Ronald1; Giraudel, Jerome1

1. Novartis Centre de Recherche, St Aubin, Switzerland; 2. Novartis 
Animal Health Australasia Pty Limited, Kemps Creek, NSW, Australia

The Amino-Acetonitrile Derivatives (AADs) are a new chem-
ical class of synthetic anthelmintic compounds, demonstrat-
ing a wide spectrum of activity against parasitic gastro-intes-
tinal nematodes in ruminants, including multi-drug resistant 
isolates. The AADs possess a chiral center and therefore exist 
in two enantiomeric forms of which only one is biologically 
active.

In many cases highly enantioselective pharmacokinetics 
could be demonstrated. Furthermore, it was shown that the 
sulfur-containing compounds were transformed into sulfox-
ides that were readily metabolized to sulfones. This presenta-
tion focuses on the pharmacokinetics of monepantel, which 
is the active enantiomer of a potent AAD analogue, de-
veloped for oral anthelmintic treatment of sheep (ZOLVIX®).

Comparison of blood concentrations of the sulfone metab-
olite after intravenous and oral application of monepantel 
revealed good oral absorption of monepantel. Within a few 
hours after oral application, the sulfone metabolite already 
reached about twice the concentration of the parent. This 
phenomenon was attributed to a strong hepatic first pass 
effect. As the metabolite has similar anthelmintic potency 
compared to the parent drug, the in vivo efficacy of mo-
nepantel is attributed to the sum of the parent drug and the 
sulfone metabolite. Further pharmacokinetic characteristics 

of monepantel sulfone are a high volume of distribution and 
a low clearance. It can be concluded that the oral applica-
tion of monepantel is a very efficient route of administration 
leading to considerable efficacy against a wide spectrum of 
gastro-intestinal nematodes in sheep.

ZOLVIX and monepantel are not registered or available for 
sale in Canada.

CS2.6

The Influence of Short-Term Food Removal and Route of 
Administration on the Efficacy of Monepantel Against 
Gastro-Intestinal Nematodes of Sheep
Hosking, Barry C.; Stein, Philip
Novartis Animal Health Australasia Pty Limited, Kemps Creek, NSW, 
Australia

Studies were conducted to measure the effect of (1) short-
term pre-treatment removal of food and (2) route of adminis-
tration on the efficacy of monepantel (an Amino-Acetonitrile 
Derivative). 

In study 1, lambs were randomly allocated to three groups 
(n=6/group). Group 1 was not fed for 24 hours prior to 
treatment, group 2 was fed 2 hours before treatment and 
group 3 was managed like group 2 but without anthelmin-
tic. The sheep were infected with nematodes and treated 
when infections were at the fourth larval stage. Efficacy was 
determined from worm burdens. The removal of food had no 
significant effects on the efficacy of monepantel. 

In study 2, lambs were randomly assigned to four groups 
(n=5/group). When nematode infections were at the fourth 
larval stage, the animals were treated at 0.8 mg monepantel/
kg by oral, intra-ruminal or intra-abomasal routes. Efficacy 
was based on worm burdens (cf. controls). There was a trend 
for oral treatment to be best, then intra-ruminal and intra-
abomasal. Differences were not always statistically signifi-
cant. There appears to be a slight risk for poorer efficacy 
through rumen bypass with some nematode species. How-
ever, in the field, should the rumen bypass be activated, there 
should be minimal if any, effect on overall efficacy in younger 
lambs. To prevent rumen bypass, farmers should be encour-
aged to adopt a drenching technique where the anthelmintic 
is administered over the back of the tongue, directly into the 
esophagus. A low volume anthelmintic could be beneficial.

Monepantel is not registered or available for sale in Canada.
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CS3 - Diagnosis

Monday, August, 10, 2009

CS3.1

Serological Diagnosis of Bovine Besnoitiosis: 
Development of an Indirect-ELISA and a Comparative 
Study with a Commercial ELISA
Álvarez-García, Gema1; Fernández-García, Aurora1; Aguado-
Martínez, Adriana1; Schares, Gereon2; Basso, Walter2, 3, 5; 
Gollnick, Nicole S.4; Ortega-Mora, Luis Miguel1

1. SALUVET, Animal Health Department, Faculty of Veterinary Medicine, 
Complutense University of Madrid, Madrid, Spain;  
2. Friedrich-Loeffler-Institut, Federal Research Institute for Animal 
Health, Institute of Epidemiology, Wusterhausen, Germany;  
3. Laboratorio de Inmunoparasitología, Facultad de Ciencias 
Veterinarias, Universidad Nacional de La Plata, La Plata, Argentina; 
4. Clinic for Ruminants, Ludwig-Maximilians-Universität, Munich, 
Germany; 5. Consejo Nacional de Investigaciones Científicas y Técnicas 
(CONICET), Buenos Aires, Argentina

Bovine besnoitiosis is an emergent parasitic disease with an 
important economic impact in affected herds. The causative 
agent is the cyst-forming coccidian Besnoitia besnoiti, which 
is predominantly localized in subcutaneous tissue-cysts 
in the skin, mucosal membranes and scleral conjunctiva. 
Apparent cases of besnoitiosis are easily diagnosed by a 
conjunction of clinical signs and the identification of tissue 
cysts. However, many infected animals remain asymptomatic. 
Thus accurate serological tools are needed to early diagnose 
B. besnoiti infections with perspectives for control measures. 
Additionally, well validated tests are required in order to have 
comparable data among the different diagnostic laborator-
ies. According to these requirements, an indirect enzyme-
linked immunosorbent assay (ELISA) has been developed 
and standardized with 46 reference positive and negative 
bovine sera. As gold standards IFAT and western blot were 
employed. After TG-ROC analysis, high precision and perfect 
diagnostic performance (Se and Sp=100%) were obtained. 
Secondly validation was extended to a target population 
composed of 333 sera from 2 herds with besnoitiosis and 
diagnostic performance was compared with the only com-
mercial ELISA available up to date. The commercial ELISA 
test showed high Se once the cut-off had been recalculated. 
Consequently, comparable results were obtained since 
similar apparent and true prevalence rates were obtained 
with both tests. However, the employment of the new cut-off 
may involve loss of Sp of the commercial ELISA. Additionally, 
discrepancies still exist, which may be problematic at the 
individual level. The implications of discrepancies and cross 
reactions together with recommendations on serological 
diagnosis will be further discussed. 

Acknowledgements: We would like to thank Ingenasa 
Laboratories for the financial support and Prionics Laborator-
ies for providing the kits. We also thank Vanesa Navarro and 
Belén Rodríguez for their excellent technical assistance.

CS3.2

First in-vitro Isolation of Besnoitia besnoiti from 
Chronically Infected Cattle in Germany
Schares, Gereon1; Basso, Walter1; Majzoub, Monir3;  
Cortes, Helder C.E.6; Rostaher, Ana5; Selmair, Josef4; 
Hermanns, Walter3; Conraths, Franz J.1; Gollnick, Nicole2

1. Friedrich-Loeffler-Institut, Institute of Epidemiology, Wusterhausen, 
Germany; 2. Clinic for Ruminants, Ludwig-Maximilians-Universität, 
Munich, Germany; 3. Institut for Veterinary Pathology, Ludwig-
Maximilians-Universität, Munich, Germany; 4. Private Practice, Inning 
am Holz, Germany; 5. Medizinische Kleintierklinik, Ludwig-Maximilians-
Universität, Munich, Germany; 6. Laboratório de Parasitologica, ICAM, 
Núcleo da Mitra, Universidade de Évora, Évora, Portugal

Besnoitia besnoiti was isolated during the first recorded 
outbreak of bovine besnoitiosis in Germany. Molecular 
characterization of the new isolate, named Bb-GER1, re-
vealed almost 100% identity with other B. besnoiti isolates 
obtained in Portugal, Spain, Israel or South Africa, when 
partial sequences of the 18S ribosomal RNA gene, of the 
internal transcribed spacer 1 and of the 5.8S RNA gene were 
compared. Cystozoites obtained from skin tissue of one 
bull were infectious for -interferon knockout (GKO) mice by 
intraperitoneal (ip) inoculation. Tachyzoites were detected in 
the peritoneal cavity, spleen, liver and lung of the mice 5 days 
post infection. The parasite could be maintained in GKO mice 
by ip inoculation for at least 5 passages. Peritoneal washings 
containing tachyzoites were obtained from infected mice 
and used to infect five cell lines (Vero, MARC-145, NA42/13, 
BHK21, KH-R). The best growth of tachyzoites was observed 
in BHK21 cells, but replication occurred to a smaller extent 
also in MARC-145, NA42/13 and KH-R cells. Subsequent 
comparative analyses revealed that after direct infection of 
these cell lines with cystozoites derived from bovine skin, the 
growth was best in NA42/13 cells. Considerable replication 
was also observed in the BHK21 and KH-R cell lines. Our ob-
servations on the growth characteristics of Bb-GER1 partially 
contrast those for other isolates. The preferential growth in 
particular cell lines may be characteristic for particular B. 
besnoiti isolates. A potential association between growth 
properties and differences in virulence remains to be estab-
lished.
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CS3.3

Novel 18S rRNA Sequence of Hepatozoon Species in 
Wildlife from the Southern United States
Allen, Kelly Elise1; Yabsley, Michael J.2; Johnson, Eileen M.1; 
Reichard, Mason V.1; Panciera, Roger J.1; Little, Susan E.1

1. Oklahoma State University, Stillwater, OK, USA; 2. University of 
Georgia, Athens, GA, USA

Hepatozoon species have been documented in a variety of 
invertebrate and vertebrate hosts world wide. Although 
approximately 150 18S rDNA sequences of Hepatozoon spp. 
have been deposited in databases, only a limited number 
are reported from North America, and all of those obtained 
prior to 2007 were from domestic dogs. In this study, we 
compiled published Hepatozoon 18S rRNA sequences avail-
able from North America, collected novel sequences from 
previously unrecognized vertebrate hosts of Hepatozoon 
spp., and examined the phylogenetic relationships between 
the different Hepatozoon organisms found cycling in nature 
in the United States. An approximately 500 bp fragment of 
18S rDNA common to Hepatozoon spp. and some other api-
complexans was amplified and sequenced from the tissues 
or blood of a variety of vertebrate hosts from the southern 
United States, including domestic dogs, coyotes, bobcats, 
raccoons, rabbits, several rodents (n=8 species), a gray fox, an 
opossum, and a snake. Phylogenetic analysis and comparison 
with sequences in the existing database revealed distinct 
taxonomic groups of Hepatozoon spp., with clusters formed 
by sequences obtained from canids/felids/raccoons; rodents/
opossum; and snakes. Surprisingly, Hepatozoon spp. sequen-
ces from wild rabbits clustered with those obtained from 
carnivores (canid/felid/raccoon), and one sequence (gray fox) 
was most closely related to H. canis, a Hepatozoon sp. only 
recently recognized in North America. 

CS3.4

Modification of a Commercial Toxoplasma gondii I IgG 
ELISA for Use in Multiple Animal Species
Schaefer, John Jeffrey; Schaaf, Stephanie L.; Mohammed, 
Hussni Omar; Wade, Susan Elizabeth
Cornell University, Ithaca, NY, USA

Toxoplasma gondii is a coccidial organism that can cause dis-
ease in both its definitive and intermediate hosts. Toxoplas-
mosis has been described from humans and numerous spe-
cies of wild and domestic animals, including feline, canine, 
ruminant, rodent and sea mammals, and birds. Though many 
testing methodologies are commercially available for diagno-
sis in humans, few serological tests are appropriate and easily 
adaptable for use in the broad range of animals at risk of 
infection. The aim of this study was to develop a serological 
test for detection of anti-T. gondii antibodies that would allow 
rapid evaluation of multiple animal species. A commercially 

available kit for the detection of anti-T. gondii IgG in human 
serum samples was modified by the replacement of kit sup-
plied conjugate with protein A or protein G horseradish per-
oxidase conjugate. Serum that had been submitted to New 
York State’s Animal Health Diagnostic Center and previously 
tested for T. gondii by indirect hemagglutination was retested 
using these modified kits. The choice of protein A or protein 
G conjugate type was guided by specific binding profiles 
provided by Molecular Probes product information. Agree-
ment between the two testing methods analyzed by Kappa 
value ranged from good (canine samples using protein A) to 
excellent (caprine and ovine samples using protein G). This 
newly described strategy will allow rapid throughput testing 
of animal samples for evidence of infection with T. gondii, aid-
ing in accurate diagnosis of individual animals and allowing 
a more enlightened portrayal of disease prevalence across 
multiple animal species.

CS3.5

Quantitative Detection of Sarcocystis aucheniae in 
Naturally Infected Alpacas by Real Time PCR
Hung, Armando L.; Ritchie, Arabela; Martinez, Cesar; Sanchez, 
Muriel Gomez; Arias, Nino
Laboratorio de Biologia Molecular, Facultad de Veterinaria, Universidad 
Peruana Cayetano Heredia, Lima, Peru

Sarcocystiosis in south american camelids is produced by two 
cyst-forming coccidian parasite species, Sarcocystis aucheniae 
which produces macrocysts in the skeletal muscles and Sar-
cocystis lamacanis which produces microscopic cysts either in 
skeletal or heart muscles. Diagnosis of these are made at the 
abattoir because of their chronic and asymptomatic presen-
tation and there is no data on their vertical transmission to 
offspring so far. Lately, a PCR was developed for detection in 
live animals and to monitor infection kinetics.

We report the development of a real-time PCR assay for the 
detection of Sarcocystis aucheniae in skeletal muscle cysts 
and blood of naturally infected alpacas and aborted fetuses. 
This assay used a double-strand DNA-binding dye FAM and 
the oligonucleotide primers Sa-1 (1473-1992) and Sa-2 (1552-
1534) were designed to produce an 80 bp amplicon cor-
responding to a partial sequence of the 18S ribosomal RNA 
gene ( GenBank accession no AY840990).

DNA was isolated from blood and bradyzoites of dissected 
macroscopic cysts of alpacas and llamas, and brain, heart and 
skeletal muscles of aborted fetuses. This real-time PCR suc-
cessfully detected S. aucheniae in the clinical samples from 
adult alpacas and llamas but failed to detect it in tissues of 
aborted fetuses suggesting that in south american camelids 
vertical transmission is unlikely. Detection limit of this real- 
time PCR was determined by assaying serial dilutions of 
parasite DNA equivalent to 10 to 104 bradyzoites. PCR ampli-
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cons were visualized on 2% agarose gels, and the expected 
amplicon size of 80 bp was registered.

CS4 - Equine Parasitism

Monday, August, 10, 2009

CS4.1

Fatal Halicephalobus gingivalis (Nematoda) Brain 
Infection in an Icelandic Horse
Eydal, Matthias1; Bambir, Slavko H.1; Sigurdarson, Sigurdur2; 
Gunnarsson, Eggert1; Fridriksson, Stefán3

1. Institute for Experimental Pathology, University of Iceland, Reykjavik, 
Iceland; 2. Agricultural Authority of Iceland, Selfoss, Iceland; 3. District 
Veterinary Officer, Austur Húnathingsumdæmi, Iceland

Introduction: Infections with the soil nematode Halicephalo-
bus gingivalis (Rhabditida) are infrequently reported but the 
cases are widespread geographically. There are only about 
40-50 published cases in horses worldwide, one in zebra, two 
in ruminants, and three in humans, and infection is appar-
ently always fatal. The nematodes are believed to penetrate 
wounds and subsequently reproduce within the host tissues. 
We report a fatal case in a horse in Iceland.

Material and Methods: Following an accident in a stallion 
of the Icelandic breed, the horse sustained injuries to the 
mouth. After a few months, the stallion developed severe 
neurological signs and had to be euthanatized. The horse 
was autopsied and samples from the brain, liver, heart and 
kidney were examined histologically.

Results: Histological examination of the brain (cerebel-
lum) revealed severe multifocal malacia, with numerous 
intralesional nematodes and mild inflammation. Mature 
nematodes, larvae and eggs were present in the perivascu-
lar space. There was a moderate, mononuclear perivascular 
cuffing and infiltration of mononuclear inflammatory cells 
in the meningis. The nematode was confirmed as being the 
species Halicephalobus gingivalis based on its morphological 
features. Adult worms were 250 - 300 m long and 15 m wide, 
eggs measured 45x15 m. Nematodes were not detected in 
other organs, but hemorrhages were seen in the liver and 
kidneys.

Discussion: The worms had presumably penetrated the 
wounds in the mouth of the horse as a result of the acci-
dent. This is first case of Halicephalobus gingivalis infection 
reported from Iceland.

CS4.2

The Grazing Horse Gets the Worm: the Use of 
Coprological and Coproantigen ELISA Analyses for 
Diagnosing Anoplocephala perfoliata Infection in 
Southern Alberta Horses
Skotarek, Sara L.1; Colwell, Douglas D.2; Goater, Cameron P.3

1. University of Calgary, Airdrie, AB, Canada; 2. Lethbridge Research 
Centre, Agriculture and Agri-Food Canada, Lethbridge, AB, Canada;  
3. Department of Biological Sciences, University of Lethbridge, 
Lethbridge, AB, Canada

Anoplocephala perfoliata infection in horses has been found 
to cause gastrointestinal disease and it has become apparent 
a more accurate diagnostic method is needed. Risk factors 
contributing to transmission of this tapeworm also need to 
be identified. Prevalence and distribution of this tapeworm 
in western Canada is not well described. Faecal samples were 
collected from privately owned horses in realistic manage-
ment settings and evaluated using standard centrifugation 
flotation. A subset of samples was further evaluated using 
a coproantigen ELISA. Samples collected at a local abattoir 
served as the gold standard for evaluating diagnostic tech-
niques. A positive correlation was found between tapeworm 
antigen and infection intensity using the coproantigen ELISA. 
Spatial and temporal prevalence of A. perfoliata in faecal sam-
ples varied among seasons from 18% in the winter and 8% 
in the summer based on coprological analysis. Significantly 
more pastured horses were infected than non-pasture horses 
during both sampling seasons. Upon further examination of 
pastured horses with the coproantigen ELISA, a significantly 
higher proportion of horses were found to be infected during 
each sampling season. Prevalence was found to range from 
25 to 62% over the sampling seasons from winter 2006 to 
summer 2007.

CS4.3

Inaccurate Diagnosis Between Anoplocephala perfoliata 
and A. magna in Naturally Infected Horses
Meana, Aránzazu; Bohorquez, Alejandro; Luzón, Monica
Dpto Animal Health, Madrid, Spain

In Spain, the prevalence of the infection by horse tapeworms 
is 30% ca. (A. perfoliata, 40% and A. magna, 20%), with low to 
moderate tapeworm burdens. The probability of infection by 
Anoplocephala magna is higher in young than in adult ani-
mals, and some data supports the absence of A. magna infec-
tion in immune competent adult horses. Data are presented 
to support the postulate that the actual debate on the role of 
A. perfoliata in colic in horses must be due to the yet unreli-
able tools for in vivo differentiating accurately the presence 
of each tapeworm species.

It has been stated that the possibility to detect tapeworm 
infections by faecal diagnosis is much higher when animals 
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harbour A. magna, either in single or mixed infections, 
than when only A. perfoliata is present. Antibody levels are 
routinely being use to establish the relationship between A. 
perfoliata infection and clinical disease due to the relation-
ship between circulating IgG antibodies levels and high bu-
rden of tapeworms. However, data about the sensitivity and 
specificity of ELISA tests to identify A. perfoliata or A, magna 
infected horses resulted unreliable (Sensitivity: 75% and 43%; 
specificity: 60% and 100%, respectively). ELISA test has been 
extensively used to diagnose A. perfoliata as the cause of 
equine colics as well as studies on prevalence to define the 
extent of equine tapeworm infection, in spite of the moder-
ate sensitivity and low specificity to differentiate between A. 
perfoliata and A .magna as well as other factors (individual 
variability or previous anthelmintic treatments) that avoid 
correct diagnosis. The nested PCR developed to detect and 
amplify A. perfoliata DNA equine faecal samples artificially 
contaminated with parasite material is a valid method also 
from faecal samples collected in the field. This internal primer 
set has been evaluated against A. magna DNA and Anoplo-
cephaloides mamillana with specific positive PCR results. A 
recent comparison between techniques strongly indicates 
that the nested PCR approach for the specific detection of A. 
perfoliata DNA could provide a useful tool for clinical stud-
ies, diagnosis and research being an alternative to classical 
methods. 

CS4.4

Parasitological and Serological Diagnosis of 
Trypanosoma evansi in Experimentally Inoculated 
Donkeys
Hilali, Mosaad A.
Faculty of Veterinary Medicine, Cairo University, Cairo, Egypt

Six donkeys (one year old) free from T.evansi or its antibodies 
were reared conventionally during the experimental period 
of 50 days. The donkeys were assigned into: 5 experimental 
and one control non-inoculated donkey. The T.evansi strain 
(Egypt, CH1) used for the experiment was isolated from a 
naturally infected horse in Cairo city, Egypt and propagated 
by sub-passaging in mice. The five experimental donkeys 
(A,B,C,D and E) were inoculated each with 350.000, 500.000, 
250.000, 50.000 or 100.000 T.evansi respectively. From each 
experimental and control donkey, two blood samples (3ml 
each) one on heparin (obtained daily) and one plain blood 
(collected every 4 days) until the end of the experiment (50 
days post-infection [DPI]). Blood was examined parasitologic-
ally daily. Serum was prepared from plain blood and two 
fold serial dilutions (1 : 4 to 1 : 128) were made for testing by 
using Card agglutination test (CATT, T. evansi). 

The prepatent period of T. evansi in the inoculated donkeys 
varied from 1 – 4 DPI. Among the experimental donkeys only 
donkey A could survive until the end of the experiment. The 

other 4 donkeys died after 8DPI (No. C), 28DPI (No. B) 36DPI 
(No. E) and 40DPI (No.D). The patent period varied from 7 to 
48 DPI with some negative days in between. The number of 
T.evansi in the inoculated donkeys varied from 2-2360 per 50 
high power fields (x400). The first detection of antibodies oc-
curred on the 4th DPI (No.D), 8th DPI (No.B), 12th DPI (No.A) 
and 16th DPI (No.E). The end point titer in these donkeys var-
ied from 1:4 – 1:32. The control donkey was parasitologically 
and serologically negative during the experimental period. 

In conclusion, CATT was more easy and reliable than parasito-
logical diagnosis of T. evansi in donkeys. 

CS5 - Trichinella and Food Safety Symposium

Monday, August, 10, 2009

CS5.1

Animal Production Food Safety: Trichinella Certification 
as a Model for On-Farm Programs
Gamble, H. R.1; Pyburn, David G.1; Hill, Dolores E.3; Boes, Jaap4; 
Noeckler, Karsten5

1. National Academy of Sciences, Washington, DC, USA; 2. USDA, 
APHIS, Veterinary Services, Des Moines, IA, USA; 3. USDA, ARS, ANRI, 
Animal Parasitic Diseases Laboratory, Beltsville, MD, USA; 4. Danish 
Meat Association, Kjellerup, Denmark; 5. Federal Institute for Risk 
Assessment, Berlin, Germany

It is widely accepted that an effective food safety strategy, 
with respect to meat products, must incorporate participa-
tion along the entire food chain, including animal produc-
tion, transport, slaughter, processing and distribution. While 
a number of research studies have demonstrated oppor-
tunities for positively effecting food safety on the farm, the 
use of this information in organized programs for reducing 
pathogen contamination in livestock has not been pursued. 
Recently, the European Union (EU) and the United States (US) 
launched programs to certify pork as free from Trichinella by 
documenting adherence to production practices which re-
duce or eliminate risk of infection. Good production practices 
in the Trichinella-free certification programs are monitored 
by on-farm audits conducted by trained veterinarians, over-
seen by competent veterinary authorities, and, in the initial 
phases, absence of infection in certified animals is verified by 
post-slaughter testing. The Trichinella-free pork certification 
programs provide a framework which could be adapted to 
risk reduction programs for other pathogens associated with 
pork (such as Toxoplasma and Salmonella) as well as zoonotic 
pathogens associated with other commodity meats. Certifi-
cation of animal production systems adhering to programs 
of reduced risk management for foodborne pathogens could 
be used to market premium products as well as to improve 
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consumer confidence in the safety of commodity meats. 
In this symposium, speakers will describe and discuss the 
Trichinella-free certification programs as legislated in the EU 
and the US, and, using knowledge regarding transmission 
of other foodborne pathogens in livestock, propose ways in 
which reduced risk management systems could be incorpor-
ated into certification programs for these pathogens. 

CS6 - Non-Pharma Control

Monday, August, 10, 2009

CS6.1

Effects of Incremental Protein Supply on Lactational 
Performance and Resistance to Nippostrongylus 
Brasiliensis in Lactating Rats
Houdijk, Jos1; Normanton, Heidi1; Knox, Dave3;  
Kyriazakis, Ilias1, 4

1. Animal Health, SAC, Edinburgh, United Kingdom; 2. Disease Systems, 
Animal Health, SAC, Edinburgh, United Kingdom; 3. Parasitology 
Division, Moredun Research Institute, Penicuik, United Kingdom;  
4. Veterinary Faculty, University of Thessaly, Karditsa, Greece

Background: Reduced periparturient resistance to parasites 
may arise from a prioritisation of scarce protein allocation 
to reproductive functions over immune functions. Here, we 
tested in our Nippostrongylus brasiliensis re-infection lactat-
ing rat model, whether increments of scarce protein supply 
indeed increase lactational performance without improving 
resistance.

Methods: Rats were infected with 1600 N. brasiliensis larvae 
before mating and re-infected with the same dose on day 2 
of lactation. During lactation, rats were daily fed the same 
amount of non-protein energy, and one of 6 equidistant 
amounts of protein (n=7), ranging from 1.75 to 6.75 g. The 
first four levels of protein supply were calculated to be scarce, 
and the last two to be more than adequate. This resulted in 
foods with increasing protein to energy (P:E) ratios. Litter size 
was standardised to 9 pups. Dams and litters were weighed 
daily until day 11 of lactation when worm burdens were 
taken. 

Results: Unexpectedly, food refusals were observed at the 
two highest P:E diets. Consequently, achieved protein intake 
did not increase further after the third increment of protein 
offered. Feeding treatments affected both lactational per-
formance (P<0.01) and resistance (P<0.05). The first three in-
crements of protein offered improved dam and litter weight 
gain, and reduced worm burdens. Further increments did not 
further improve these performance and resistance traits.

Conclusions: Our results suggest that increments of scarce 
protein supply are allocated towards both reproductive and 
immune functions. However, whether such nutritional sensi-
tivity of periparturient resistance is consistent across parasite 
species remains to be elucidated.

CS6.2

Nutritional Sensitivity of Periparturient Resistance to 
Parasites in Sheep May Differ Between Parasite Species
Houdijk, Jos1; Jackson, Frank2; Kyriazakis, Ilias1, 3

1. Animal Health, SAC, Edinburgh, United Kingdom; 2. Parasitology 
Division, Moredun Research Institute, Penicuik, United Kingdom; 3. 
Veterinary Faculty, University of Thessaly, Karditsa, Greece

Background: A reduced periparturient resistance to para-
sites may arise from preferential scarce metabolizable protein 
(MP) allocation to reproduction over expression of immun-
ity. In addition, periparturient resistance may be higher for 
small-intestinal than for abomasal nematode species. Here, 
we propose that such differences may arise from variation in 
scarce MP allocation to reproductive and immune functions.

Methods: Two experiments were carried out, using identi-
cal nutritional and parasitological protocols. Twin-rearing 
sheep were trickle infected during the periparturient period 
with either 5000 L3 Trichostrongylus colubriformis (Exp.1) or 
10,000 L3 Teladorsagia circumcincta (Exp. 2). Ewes were given 
the same amount of metabolizable energy during lactation, 
whilst their one of five levels of MP supply incrementally 
ranged from ~65% to ~125% times their estimated MP re-
quirements. Lambs were weighed twice weekly from partur-
ition onwards to estimate milk production. Worm burdens 
were assessed on day28 of lactation.

Results: In both experiments, estimated milk production 
increased supply over the first two increments of MP sup-
ply before reaching a plateau. T. colubriformis worm burdens 
were reduced from the second MP increment onwards, 
whereas T. circumcincta were reduced only at the highest 
level of MP supply.

Conclusions: Although combining results across experi-
ments should be done with caution, even when using 
identical methodologies, the contrast between effects of MP 
supply on resistance to T. colubriformis and T. circumcincta 
supports the view that periparturient immunity to small 
intestinal nematodes may be less sensitive to MP scarcity 
than periparturient immunity to abomasal nematodes. This 
may suggest that different parasite species impose different 
nutritional penalties on their host.
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CS6.3

Consequences of Ewe Protein Nutrition and Grazing on 
Chicory (Cichorium intybus) on Animal Performance and 
Parasitism
Kidane, Alemayehu1, 3; Houdijk, Jos 1; Athanasiadou, 
Spiridoula 1; Tolkamp, Bert 1; Kyriazakis, Ilias 1, 2

1. Animal Health, SAC, Edinburgh, United Kingdom; 2. Veterinary 
Faculty, University of Thessaly, Karditsa, Greece; 3. Department of 
Animal and Range Sciences, Hawassa University, Awassa, Ethiopia

Background: Periparturient protein supplementation and 
grazing the bioactive forage chicory are being developed 
independently as two non-chemical worm control strategies 
for sheep. Here, we investigated their interactive effects, and 
hypothesized that both strategies decrease ewe and lamb 
faecal egg count (FEC) and improve lamb performance, but 
that benefits arising from chicory grazing are more pro-
nounced in unsupplemented ewes. 

Methods: Thirty-six twin-rearing Greyface ewes, trickle 
infected whilst housed with 10,000 L3 Teladorsagia circum-
cincta from day-42 to turn-out on day32 (day0 is parturition), 
were either not supplemented or supplemented with protein 
(n=18) from day-21 to weaning at day102. Sheep were 
turned-out onto either grass/clover or chicory plots (n=6 
with 3 ewes each) that were grazed previously by T. circum-
cincta infected sheep. Lambs were drenched whenever they 
showed diarrhoea, weight loss and/or high FEC.

Results: Pre-turn-out protein supplementation reduced ewe 
FEC by 60% (P<0.001) and increased lamb weight gain by 
164±19.2 g/day (P<0.001). Post turn-out, feeding treatment 
did not interact and also did not affect ewe and lamb FEC. 
However, protein supplementation and chicory grazing in-
dependently reduced lamb drench requirement (by 31% and 
40%, respectively, P<0.05) and increased lamb weight gain 
(by 20.0±9.3 g/day, P=0.072; and 67.3±9.4 g/day, P<0.001 re-
spectively). Together, periparturient protein supplementation 
and chicory grazing improved terminal lamb body weight at 
day159 by 5.9±0.96 kg and 6.9±0.96 kg, respectively (P<0.05).

Conclusion: Ewe protein supplementation and chicory 
grazing independently improved sheep performance and 
reduced parasitism. The reduced drench requirement arising 
from both nutritional strategies may assist in reducing the 
rate of anthelmintic resistance development.

CS6.4

New Zealand Native Plants for Parasite Control
Johnson, Marion
University of Otago, Dunedin, New Zealand

The first Maori arrived in New Zealand around 1000 years 
ago with dogs and the small Polynesian rat on board their 
canoes. In 1773 James Cook was the first to introduce small 

numbers of pigs, poultry and two sheep. Therefore there is 
not a strong ethnopharmocological tradition with respect 
to livestock in New Zealand. There is however an increasing 
interest in alternative methods of worm control, particularly 
plant based ones.

The search for indigenous anthelminthic plants began with 
Maori literature, but mentions of species with anti-parasitical 
properties are sparse. New Zealand however has a good 
botanical relationship with South America for which there 
is a database of plants with recorded anthelminthic activity 
available. The database was searched at the family level to 
find groups of species with a reputation for anthelminthic 
activity and New Zealand relatives were identified. 

In order to evaluate the likely activities of short listed plants 
a screening assay using Dictyocaulus spp. was developed and 
extracts of each plant tested. Forty plants were then selected 
for further testing. Of these, five were used in an indoor trial 
in which they were fed to previously parasite free red deer 
(Cervus elaphus ). Once the animals had accepted the browse 
as part of their diet they were given a single dose of Dictyo-
caulus spp. and monitored. Individual intakes of each browse 
were measured and animals were sampled daily for larval 
output then slaughtered after 30 days. One native species 
was found to have significant anthelminthic activity and a 
further three had some activity.

CS6.5

Evaluation of Three in Vitro Bioassays for Measuring the 
Anthelmintic Activity of a Condensed Tannin Extract from 
Sericea Lespedeza
Howell, Sue B.1; Storey, Bob E.1; Wolfe, Richard M.2;  
Kaplan, Ray M.1

1. University of Georgia, Athens, GA, USA; 2. Texas Agrilife Research 
Center, Stephenville, TX, USA

Certain forages high in condensed tannins (CT) demonstrate 
anthelmintic activity, and appear to be a useful non-chemical 
adjunct to parasite control in small ruminants. In addition to 
feeding trials, in vitro bioassays have been used to evaluate 
this antiparasitic effect against several species of trichostron-
gyle nematodes. However, it remains unclear which in vitro 
assay is the most appropriate evaluation tool. The goal of 
this research is to evaluate the repeatability and sigmoidal 
dose response characteristics of different in vitro methods, 
and determine which are most suitable for measuring the ef-
fective concentration (EC50) of these extracts. In this project, 
3 in vitro methods (larval migration inhibition assay (LMIA), 
egg hatch assay (EHA), and larval development assay (LDA) 
were performed using the CT extract of sericea lespedeza 
(Lespedeza cuneata) with Haemonchus contortus eggs or 
larvae. The concentration ranges used were 1.5 - 1560 µg/
ml. The LMIA was repeated 11 times in triplicate, whereas the 
EHA and LDA were repeated 14 times in triplicate. The LMIA 
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yielded inconsistent values for EC50, ranging from 9.3 - 470.4 
µg/ml. In contrast, the LDA yielded much more consistent 
results, with EC50 ranging from 26.5 - 66.2 µg/ml. The EC50 
for the EHA was > 1560 µg/ml in all cases, thus could not be 
measured. Our results indicate that the LDA yields the most 
consistent and repeatable EC50 and dose response curves. 
Therefore, the LDA appears to be the most appropriate 
bioassay for measuring the antiparasitic activity of CT plant 
extracts in trichostrongyle nematodes of small ruminants. 

CS6.6

Exploring the Potential for Australian Native Perennial 
Shrubs to Have an Anthelmintic Role in Livestock Grazing 
Systems in Southern Australia
Kotze, Andrew1; Vercoe, Phil2; Revell, Dean 3

1. CSIRO Livestock Industries, Brisbane, QLD, Australia; 2. University of 
Western Australia, Perth, WA, Australia; 3. CSIRO Livestock Industries, 
Perth, WA, Australia

The ‘Enrich’ project is exploring the use of forage shrubs in a 
mixed feedbase for grazing enterprises in the low-medium 
rainfall zones of southern Australia. Forage shrubs are being 
assessed for their ease of establishment, growth performance 
and nutritive value, as well as their ability to contribute to 
gut health through reduced methane emissions and effects 
on gastrointestinal worm infections. We are using nematode 
larval development assays with Haemonchus contortus in 
order to identify plants which show anthelmintic properties. 
A number of plants have shown significant activity in this 
assay system (IC50 values down to 60 µg extracted solids 
per ml). We have further investigated activity in some spe-
cies by looking at plants collected from different positions 
within single paddocks, and from different regions, as well 
as plant samples collected from the same plants at different 
times. This has revealed significant variations in activity over 
space and time. Our initial work to identify the nature of the 
anthelmintic compounds has shown that while tannins are 
almost wholly responsible for activity in some cases, other 
plants show activity which is not due to tannins. We have 
also observed significant toxicity towards adult H. contortus 
worms in some extracts in in vitro assays. Our study indicates 
that there is potential for Australian native shrubs to play an 
anthelmintic role in grazing systems in southern Australia, 
however, in vivo experiments with plant species showing the 
most promising levels of in vitro activity will be needed to 
confirm this potential. 

CS7 - Cryptosporidium / Giardia 

Monday, August, 10, 2009

CS7.1

Occurrence and Molecular Characterization of 
Cryptosporidium parvum from European Hedgehogs 
(Erinaceus europaeus)
Dyachenko, Viktor1; Kuhnert, Yvonne1; Gawlowska, Sandra1; 
Etzold, Manja1; Seewald, Ulrike2; Schmaeschke, Ronald1; 
Daugschies, Arwid1

1. Insitute of Parasitology, University of Leipzig, Leipzig, Germany;  
2. Pro-Igel e.V., Neumuenster, Germany

European hedgehog is often brought to hedgehog feeding 
stations for overwintering, in case of illness or abnormal be-
haviour. To determine the occurrence of C. parvum infections 
and to estimate the zoonotical potential of shed oocysts the 
faecal samples from geographically distinct stations were 
examined by ELISA and staining techniques for the presence 
of developmental antigen and oocysts, respectively. A part 
of positive samples was subjected to PCR-RFLP as well as se-
quencing on 18S rRNA, actin gene, 70 kDa heat shock protein 
gene (HSP70) and 60 kDa glycoprotein gene (GP60). 

Forty-nine (24.5 %) of 200 submitted samples were posi-
tive for both antigen and oocysts. While 35 (27.7 %, n=126) 
samples were positive from newly found hedgehogs, 14 
(18.9%, n=74) samples were positive from animals after sev-
eral month stay on the station. 

Thirteen samples subjected to PCR-RFLP on 18S rRNA locus 
suggested C. parvum. The subtyping on GP60 locus revealed 
three different subtype families: IIa (n=1, IIaA19G1RI), IIc 
(n=5, IIcA5G3) and a new IIk subtype family (n=6, subtypes 
IIkA19R12, IIkA19R11, IIkA21R10, IIkA19R11, IIkA21R11, 
IIkA26R4). One sample was positive for both IIcA5G3 and 
IIkA22R11 subtypes. The multilocus sequence analysis (18S 
rRNA, Actin, HSP70) on 12 samples belonging to IIa, IIc and 
IIk subtype families proposed that IIk subtype is probably a 
hedgehog-specific C. parvum genotype. Hedgehogs shed-
ding C. parvum oocysts have a potential infection risk for 
humans and the anthroponotic nature of IIc subtype family 
should be reviewed. 
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CS7.2

Prevalence of Giardia and Cryptosporidium on Dairy 
Farms and in Water Bodies Surrounding the Farms in 
Prince Edward Island, Canada
Budu-Amoako, Ebo1; Greenwood, Spencer1; Dixon, Brent2; 
Barkema, Herman3; McClure, J. T.1

1. Atlantic Veterinary College, University of Prince Edward Island, 
Charlottetown, PE, Canada; 2. Microbiology Research Division, Food 
Directorate, Health Canada, Ottawa, ON, Canada; 3. Faculty of 
Veterinary Medicine, University of Calgary, Calgary, AB, Canada

Giardia and Cryptosporidium are major causes of waterborne 
gastrointestinal disease in humans. Livestock have been sug-
gested as sources for water contamination. The prevalence 
of Giardia and Cryptosporidium was determined in dairy 
cattle and the water sources within the vicinity of the dairy 
farms. Fecal samples were collected from 20 adult cattle (>6 
months) and 20 calves (<6 months) from each of 20 farms. 
Ground (wells) and surface water samples in and around 
each farm were also collected. Giardia cysts and Cryptospor-
idium oocysts were isolated from fecal samples using a suc-
rose flotation gradient method and from surface and ground 
water samples using the Environmental Protection Agency 
Method 1623. An immunofluorescence antibody assay was 
used to determine positive samples for further genotyping. 
Herd prevalence for Giardia was 100% while Cryptosporid-
ium was 55%. Within the positive herds Giardia was present 
in 75% of adults and 100% of calves. Cryptosporidium was 
detected in 45% of adults and 55% of calves. Giardia was 
detected in 9% of surface water samples with cyst concentra-
tions ranging from 0.1 to 0.20 cysts/L. Giardia cysts were not 
detected in ground water. Cryptosporidium was detected in 
61% of surface water and one ground water sample. Crypto-
sporidium oocysts concentrations from positive surface 
water samples ranged from 0.05 to 12.4 oocysts/L while 
the ground water sample contained 8.0 oocysts/L. These 
study findings suggest that Giardia and Cryptosporidium 
are highly prevalent in dairy farms in PEI and potentially can 
contaminate ground and surface water. Genotyping is being 
performed on positive cattle and water samples to determine 
if cattle are the source of water contamination as well as to 
determine the zoonotic potential of the isolated parasites

CS7.3

Cryptosporidiosis (and giardiasis) in Peri-Urban Zambia - 
Preliminary Status of an Ongoing Study
Siwila, Joyce2; Phiri, Isaac G. K. 2; Enemark, Heidi L.1;  
Nchito, Mbiko3; Annette, Olsen4

1. National Veterinary Institute, Technical University of Denmark, 
Copenhagen, Denmark; 2. Department of Clinical Studies, School of 
Veterinary Medicine, Lusaka, Zambia; 3. Ministry of Education, Lusaka, 
Zambia; 4. DBL-Centre for Health Research and Development, Faculty 
of Life Sciences, University of Copenhagen, Frederiksberg C, Denmark

Introduction: Gastro-enteritis caused by Cryptosporidium is 
widespread in humans/animals but the consequences are 
particularly severe in poor communities with inadequate 
sanitation and lack of clean, safe drinking water. Therefore, 
a study was initiated with the objectives of determining 
prevalence/intensity of helminths and protozoa in pre-school 
children, incidence/seasonal variation of cryptosporidiosis, 
risk factors, sources, and genetic diversity of Cryptosporidium 
from children, domestic animals and water.

Methods: Cross-sectional study: Single stool samples from 
403 children from 10 pre-schools in Kafue district, Zambia: 
duplicate Kato-Katz thick smears and immunofluorescence 
(Merifluor ® Cryptosporidium/Giardia) + questionnaire survey.

Longitudinal study: Monthly stool samples from children + 
questionnaire survey. Quarterly stool samples from animals 
(148 pigs, 20 dogs, 17 goats, 30 ducks, 13 chicken, 7 pigeons): 
immunofluorescence. Water samples every 2 month: centrifu-
gation + immunofluroescence. Molecular methods: QIAamp 
® DNA Stool Mini Kit + PCR/sequencing of 18S rDNA and 
HSP70. 

Preliminary Results: Prevalence of helminths in children 
was 15.6% with Ascaris lumbricoides most common (10.7%). 
Prevalence of Cryptosporidium/Giardia was 28.0% [15.2 – 
54.2%] and 29.0% [17.4 – 38.5%] respectively. Mixed infection 
was found in 22.2%. All children were asymptomatic. Associa-
tion was found for A. lumbricoides and hookworm (P=0.001), 
A. lumbricoides and Cryptosporidium (P=0.033), Cryptosporid-
ium and Giardia (P<0.001). So far 6 pigs and 2 chicken were 
positive for Cryptosporidium. Results from water analyses/
molecular typing are not yet available. 

Preliminary Conclusions: Prevalence of Cryptosporidium/
Giardia in pre-school children in Zambia is very high with po-
tential severe consequences. This study will reveal important 
information concerning transmission routes, genetic diversity 
and risk factors. 

CS7.4

A Novel Intestinal Epithelial Cell Line to Evaluate the 
Infectivity of Cryptosporidium parvum
Nakai, Yutaka1; Endo, Mikiko1; Honma, Hajime1; Ozutsumi, 
Yuhei1; Otawa, Kenichi1; Tada, Chika1; Kanaya, Takashi2;  
Aso, Hisashi2

1. Laboratory of Sustainable Environmental Biology, Graduate School 
of Agricultural Science, Tohoku University, Osaki, Miyagi, Japan; 2. 
Laboratory of Functional Morphology, Graduate School of Agricultural 
Science, Tohoku University, Sendai, Miyagi, Japan

Cryptosporidium spp. are Apicomplexa protozoan parasites 
that infect the microvillus border of the gastrointestinal and 
respiratory epithelium of a wide range of vertebrate hosts 
including humans. Because of the robust structure of oocyst, 
there are a few effective methods inactivating Cryptosporid-
ium oocysts. We investigated disinfection of C. parvum oo-



Abstracts: World Association for the Advancement of Veterinary Parasitology	 Calgary, Canada, 2009

19

cysts by photocatalytic fibers incorporating titanium dioxide 
(TiO2) excited by UV light and nano-bubble ozone generated 
by a new apparatus (Nature’s Co., Japan). We evaluated the 
effectiveness by using mouse infection model and a novel 
cell culture method. One liter suspension of C. parvum HNJ-1 
was exposed at 500 mL/min flow rate in a 1L reactor con-
taining 8W low-pressure UV lamp and TiO2 photocatalytic fib-
ers (UBE Industries, Japan). The mouse model demonstrated 
that the reactor decreased approximately 4log10 of C. parvum 
oocysts infectivity. We developed an in vitro culture method 
of C. parvum by using a novel murine intestinal epithelial 
cell line (MIE) derived from the C57BL/6 mouse. C. parvum 
oocysts were exposed by 50mL of 20ppm ozone for 30 min 
at 25 °C. The cell culture method demonstrated that ozone 
decreased approximately 2.7log10 of oocyst infectivity which 
was slightly underestimated compared to 3.8log10 demon-
strated by the mouse infection model.

CS7.5

Giardia in Dogs – Treatment with Drontal® Plus flavour 
Tablets
Bowman, Dwight D.1; Liotta, Janice L.1; Ulrich, Michael E.2; 
Charles, Sam3; Schaper, Roland4; Heine, Josef4

1. Cornell University, Ithaca, NY, USA; 2. Cheri-Hill Kennel & Supply Inc., 
Stanwood, MI, USA; 3. Bayer HealthCare LLC, Shawnee, KS, USA;  
4. Bayer Animal Health GmbH, Leverkusen, Germany

Introduction: The administration of three consecutive daily 
doses of the recommended 1X dose of Drontal® Plus flavour 
tablets (Bayer) was examined for its effect on Giardia cyst 
shedding in 7 treated and 7 untreated random-source dogs. 
Methods: Dogs were treated on study Days 0, 1, and 2. Cysts 
were quantified using direct immuno-fluorescent labeling on 
Days -7, -5, -3 and -2 and daily from Day 1 through 11. 

Results: Three treated dogs never shed cysts again during 
the study, one shed again only on Day 4, and the remaining 
three dogs started to shed again on Days 8, 9, and 11. The 
mean numbers of cysts per gram in the feces of the treated 
dogs were significantly reduced (t-tests using Log10(counts)) 
on Days 1 and 2 (Geometric means: controls = 447,000; 
treated = 1,050, p = 0.004) and Days 3 to 8 (Geometric means: 
controls = 23,400; treated 5.0; p < 0.001). Four controls that 
had been consistently positive changed to negative status on 
Day 11, and thus, on the final day of the Trial, there were only 
three positive control and three positive treated dogs. 

Discussion: Three consecutive days of treatment with Dront-
al® Plus flavour tablets halted Giardia cyst shedding by dogs. 
But starting six days after treatment’s end, some of the dogs 
started shedding cysts again. Since the prepatent period of 
Giardia can be as short as 4 days, shedding of Giardia cysts 6 
days after treatment could be caused by a reinfection.

CS7.6

Survival Kinetics of Cryptosporidium in Swine Facility 
Wastes in the Southern Piedmont and Coastal Plain 
Watersheds
Bowman, Dwight D.1; Liotta, Janice L.1; Tankut, Sinan S.1; 
Carrius, William C.1; Jenkins, Michael B.2

1. Cornell University, Ithaca, NY, USA; 2. USDA-ARS, J. Phil Campbell, Sr., 
Natural Resource, Conservation Center, Watkinsville, GA, USA

Introduction: The objective of this study is to minimize the 
impact of swine rearing facilities on watersheds by abrogat-
ing or reducing the number of oocysts of Cryptosporidium 
species leaving the facilities in their waste streams and to 
examine oocyst inactivation as a surrogate for other less en-
vironmentally resistant organisms present in these lagoons. 
Specific objectives: (1) Determine the viability of oocysts 
within swine lagoons and material leaving the lagoons for 
land application. (2) Determine the effects of lagoon stor-
age on the inactivation kinetics of oocysts placed within the 
lagoons in sentinel chambers. (3) Determine the inactivation 
kinetics of oocysts that have been land applied to forage 
crops after their treatment within a swine lagoon. 

Methods: Between June 1, 2007 and May 31, 2008, monthly 
samples were collected from each of 10 swine waste lagoons 
in the Southern Piedmont and Coastal Plain. Oocysts were 
purified from samples using immunomagnetic beads, viabil-
ity determined using a fluorescent dye exclusion assay, and 
genetic assemblage of the recovered oocysts determined 
with an 18S SSU rRNA PCR protocol and sequencing. 

Results: The majority of oocysts recovered from the 380 
samples were nonviable, and almost all recovered oocysts 
were Cryptosporidium suis (also a few Pig Genotype 2 and oc-
casional rat, mouse, cat, and wildlife genotypes). 

Discussion: Work will next examine lagoon storage on 
the viability of oocysts added in chambers. This research is 
supported by the National Research Initiative of the USDA 
Cooperative State Research, Education and Extension Service, 
grant number 2006-35102-17191
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CS8.1

Identification of Monepantel as the First Anthelmintic 
Drug Development Candidate from the Amino-
Acetonitrile Derivatives (AADs)
Kaminsky, Ronald2; Gauvry, Noelle3; Schorderet Weber, 
Sandra2; Skripsky, Thomas3; Bouvier, Jacques2; Wenger, 
Andre2; Schroeder, Frank2; Desaules, Yves2; Hotz, Rolf2; 
Goebel, Thomas3; Hosking, Barry C.1; Pautrat, Francois3; 
Wieland-Berghausen, Susanne3; Ducray, Pierre3

1. Novartis Animal Health Australasia Pty Limited, Kemps Creek, NSW, 
Australia; 2. Novartis Centre de Recherche, St Aubin, Switzerland;  
3. Novartis Animal Health Inc., Basel, Switzerland

The recently discovered Amino-Acetonitrile Derivatives 
(AADs) offer a new class of synthetic chemicals with anthel-
mintic activity. The evaluation of AADs was pursued applying 
in vitro assays, and efficacy and tolerability studies in rodents, 
sheep and cattle. Amongst various suitable compounds, 
monepantel (AAD 1566) eliminated many tested patho-
genic nematode species, both at larval and adult stages, at 
a dose of 2.5 mg/kg bodyweight in sheep and 5.0 mg/kg 
bodyweight in cattle. The same doses were sufficient to cure 
animals infected with resistant or multi-drug resistant nema-
tode isolates. These findings, complemented by the good 
tolerability and low toxicity to mammals, suggested that 
monepantel would be a suitable anthelmintic drug develop-
ment candidate.

Monepantel is not registered or available for sale in Canada.

CS8.2

Haemonchus contortus Acetylcholine Receptors of 
the DEG-3 Subfamily and Their Role in Sensitivity to 
Monepantel
Rufener, Lucien1; Maeser, Pascal2; Roditi, Isabel2;  
Kaminsky, Ronald1

1. Novartis Centre de Recherche, St Aubin, Switzerland; 2. University of 
Bern, Bern, Switzerland

Gastro-intestinal nematodes in ruminants are a global threat 
to farming. Resistance to the currently available classes of 
broad-spectrum anthelmintics stresses the need for new 
anthelmintics against gastro-intestinal nematodes.

A novel anthelmintic class, the Amino-Acetonitrile Deriva-
tives (AADs), was recently discovered and the drug candidate 
AAD-1566 was chosen for development.

Studies with Caenorhabditis elegans suggested that the 
AADs act via nicotinic acetylcholine receptors (nAChR) of 
the nematode-specific DEG-3 subfamily. The role of nAChR 
genes of the DEG-3 subfamily from Haemonchus contortus 
in AAD sensitivity was investigated. Using a novel in vitro 
selection procedure, mutant H. contortus populations of re-
duced sensitivity to AAD-1566 (monepantel) were obtained. 
Sequencing of full-length nAChR coding sequences from 
AAD-susceptible H. contortus and their AAD-1566-mutant 
progeny revealed two genes were affected. In the gene mo-
nepantel-1 (Hco-mptl-1, formerly named Hc-acr-23H), a panel 
of mutations was observed exclusively in the AAD-mutant 
nematodes, including deletions at intron-exon boundaries 
that resulted in mis-spliced transcripts and premature stop 
codons. In the gene Hco-des-2H, the same 135 bp insertion 
in the 5’ UTR created additional, out of frame start codons in 
two independent H. contortus AAD-mutants. Furthermore, 
the AAD mutants exhibited altered expression levels of the 
DEG-3 subfamily nAChR genes Hco-mptl-1, Hco-des-2H and 
Hco-deg-3H as quantified by real-time PCR. These results 
indicate that Hco-MPTL-1 and other nAChR subunits of the 
DEG-3 subfamily constitute a target for AAD action against H. 
contortus and that loss-of-function mutations in the corres-
ponding genes may reduce the sensitivity to AADs.

Monepantel is not registered or available for sale in Canada.

CS8.3

HcGGR3: a Dopamine-Gated Ion Channel Subunit in 
Haemonchus contortus
Rao, Vijayaraghava TS1, 2; Siddiqui, Salma Z.2;  
Prichard, Roger K.1; Forrester, Sean G.2, 1

1. McGill University, Ste. Anne de Bellevue, QC, Canada; 2. University 
of Ontario Institute of Technology, Faculty of Science, Oshawa, ON, 
Canada

HcGGR3 is a gene which encodes a novel ligand-gated ion 
channel subunit. Protein sequence analysis indicates that this 
channel is anion selective. Analysis of the cDNA sequence 
shows putative microRNA interaction site which could be 
important in relation to developmental expression of this 
subunit. qRT-PCR analysis of HcGGR3 shows that it is differ-
entially expressed among the various life-stages and the rank 
order of expression was eggs > adult female > larvae > adult 
male. In addition, HcGGR3 is significantly down regulated 
in macrocyclic lactone (ML) selected laboratory strains of H. 
contortus. We also found a single nucleotide polymorphism 
in the 3’ UTR that appears to be associated with ML selec-
tion. Immunolocalization of this subunit in adult worms has 
revealed that in females, the localization is distinctly punc-
tate around the cervical papillae (deirids) in socket cells and 
in males, expression was observed around the deirid socket 
and possibly some sheath cells. Electrophysiological analysis 
of this subunit expressed in Xenopus laevis oocytes showed 
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that it forms a homomeric channel that responds mainly to 
dopamine. This subunit could have a possible role in mech-
anosensation. 

CS8.4

Isolation and Electrophysiological Characterization 
of Two GABA Receptor Subunits from the Parasitic 
Nematode Haemonchus Contortus
Siddiqui, Salma Z.; Forrester, Sean G.
University of Ontario Institute of Technology, Oshawa, ON, Canada

Haemonchus contortus is a gastrointestinal parasitic nema-
tode, which infects cattle and sheep worldwide. This parasite 
is controlled by nematocides; many which target receptors 
of the inhibitory nervous system called ligand-gated chloride 
channels (LGCCs). Research on the model free-living nema-
tode Caenorhabditis elegans has identified several different 
types of LGCCs. One example is a set of GABA receptors 
called UNC-49 that play a role in locomotion (Bamber et al 
1999). Our aim was to determine whether there is structural 
and functional similarity between UNC-49 receptors in H. 
contortus compared to what has been reported for C. elegans. 
We have identified two H. contortus genes HcUNC-49B and C 
that, like C. elegans, appear to be generated from alternative 
splicing of the same UNC-49 gene. Electrophysiological analy-
sis show HcUNC-49B is able to form a functional homomeric 
channel in Xenopus laevis oocytes that produces a robust 
dose dependant response to GABA and is highly sensitive to 
picrotoxin. In contrast, HcUNC-49C alone did not form a func-
tional channel. When both HcUNC-49B and C are expressed 
in combination, the HcUNC-49B/C heteromer appears to be 
preferentially formed, evident by its increased sensitivity to 
GABA and lower sensitivity to picrotoxin. While the EC50 of 
GABA for the HcUNC-49B channel is similar to that reported 
for the same channel in C. elegans, the HcUNC-49B/C chan-
nel is 3x more sensitive to GABA compared to the C. elegans 
heteromeric channel. These results suggest that there may 
be differences in the function of the UNC-49 GABA receptors 
between the two nematode species. 

CS8.5

Measurement of Cytosolic Calcium in Ascaris Suum 
Muscle During Maintained Levamisole Application and 
Desensitization
Martin, Richard John; Robertson, Alan Patrick
Iowa State University, Ames, IA, USA

Introduction: Resistance to the nicotinic anthelmintics like 
levamisole is now significant and limits the usefulness of 
these drugs. Levamisole is a selective cholinergic anthelmin-
tic that produces spastic paralysis in nematode parasites but 
much remains to be determined about its mode of action. 

One problem is that some parasites recover (desensitize) 
despite the maintained presence of the anthelmintic. 

Methods: To study effects of levamisole on cytosolic calcium 
we adapted a ratio-metric method for use in somatic muscle 
of Ascaris suum. Pressure injection of the potassium salt of 
fura-red through a micropipette into the bag region of som-
atic muscle cells was used. The fura-red was excited using 
440 and 490 nM light and emission monitored at >510 nM. 
We used the longer wave length fura-red for calcium meas-
urement because of the auto-fluorescence that is present 
in A. suum. The 440/490 ratio was taken as a measure of the 
intracellular calcium. 

Results: We found that maintained application of levami-
sole was associated with a transient increase in intracellular 
calcium followed by a return towards resting levels over a 
period of about 10 minutes. 

Discussion: We do not yet know the factors that cause 
the calcium concentration to return to resting levels in the 
maintained presence of levamisole. However, we are now 
able to study these factors which may underlie the ability of 
parasites to desensitize and recover from the effects of nico-
tinic anthelmintics. These factors may also be involved in the 
development of resistance. 

Supported by NIH R 01 AI 047194. Authors solely responsible
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CS9.1

The Potential of Copper Oxide Wire Particles to Control 
Haemonchus contortus in Indigenous Goats Owned by 
Small-Scale Farmers in South Africa
Spickett, Andrea1; de Villiers, Johannes F.2; Boomker, J3; 
Githiori, John B.4; Medley, Graham F.5; Stenson, Michael O.1; 
Waller, Peter J.6; Vatta, Adriano F.7

1. ARC-Onderstepoort Veterinary Institute, Onderstepoort, South 
Africa; 2. KwaZulu-Natal Department of Agriculture and Environmental 
Affairs, Hilton, South Africa; 3. University of Pretoria, Onderstepoort, 
South Africa; 4. International Livestock Research Institute, Nairobi, 
Kenya; 5. University of Warwick, Department of Biological Sciences, 
Coventry, United Kingdom; 6. National Veterinary Institute, Department 
of Parasitology, Uppsala, Sweden; 7. Ross University School of 
Veterinary Medicine, Basseterre St Kitts West Indies, USA

The control of haemonchosis, the most economically import-
ant gastrointestinal disease of small ruminants in the Trop-
ics and Subtropics, has been compromised by widespread 
anthelmintic resistance. Copper oxide wire particles (COWP) 
have been shown to have an anthelmintic effect against Hae-
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monchus contortus, but their field efficacy in South Africa 
requires evaluation. As such, COWP efficacy was evaluated in 
indigenous goats raised by small-scale farmers in Bergville, 
KwaZulu-Natal Province. 

Individual female goats owned by 15 farmers (15 herds) were 
monitored for faecal egg counts (FECs) at 4-weekly intervals 
from the start of the summer rainfall season (October 2007). 
In January 2008, when FECs were sufficiently high for an 
FEC reduction test to be carried out, half the goats within 
each herd were treated with 4g COWP or not. FECs were 
determined on the day of treatment and 2 weeks later. Mean 
pre- and post-treatment FECs for the COWP-treated group (n 
= 73) were 2347 epg and 264 epg, respectively, resulting in 
a reduction of FEC of 89%. The corresponding FEC values for 
the untreated controls (n = 66) were 2652 epg and 2709 epg. 
Pre- and post-treatment faecal cultures showed a prevalence 
of 72 % and 46 %, respectively, for Haemonchus spp. larvae. 
The FECs of the COWP-treated goats were similar to the un-
treated animals 4 weeks after treatment.

The authors propose that COWP may be used for tactical 
anthelmintic treatment to reduce the expected late-summer 
peak in FECs in goats raised by these small-scale farmers.

CS9.2

Efficacy of Copper Oxide Wire Particles Against 
Gastrointestinal Nematodes in Sheep and Goats
Terrill, Thomas H.1; Soli, Fatou1; Shaik, Shafi A.1; Getz, Will R.1; 
Miller, James E.2; Vanguru, Manohar1; Burke, Joan M.3

1. Fort Valley State University, Fort Valley, GA, USA; 2. Louisiana State 
University, Baton Rouge, LA, USA; 3. USDA/ARS/DBSFRC, Booneville, AR, 
USA

Economic sheep and goat production in the USA is severely 
hampered by gastrointestinal nematode (GIN) parasitism, 
particularly Haemonchus contortus. Copper oxide wire 
particles (COWP) have anti-parasitic properties in the diet of 
small ruminants, but efficacy of COWP may differ between 
sheep and goats. In a trial with weaned kids (Kiko x Span-
ish cross, 6 months old) and lambs (Katahdin or Dorper x 
Blackface crosses, 5 months old) grazing the same pasture in 
Central Georgia, half the animals for each species were given 
2 g of COWP in a gel capsule, while the other half were given 
no COWP. Fecal and blood samples were taken from individ-
ual animals weekly to determine GIN eggs per gram (EPG) 
and blood packed cell volume (PCV). Half the animals were 
slaughtered 28 days post-treatment and adult GIN recovered 
from the abomasum and small intestines for counting and 
identification to species. Remaining animals were allowed 
to graze for an additional 14 d (42 d total). For both sheep 
and goats, COWP treatment reduced EPG (P<0.05), increased 
PCV (P<0.05), and lowered abomasal GIN numbers (P<0.05). 
Reductions in EPG ranged from 75-91% for goats and 83-95% 
for sheep from days 7-42 of the trial, while numbers of adult 

H. contortus were reduced by 67 and 86% for COWP-treated 
sheep and goats, respectively. The COWP treatment was 
equally efficacious against GIN infection in sheep and goats 
and is an effective method for controlling these parasites in 
small ruminants.

CS9.3

Evaluation of Copper Oxide Wire Particles in a Feed Pellet 
to Control Gastrointestinal Nematodes in Sheep and 
Goats
Terrill, Thomas H.1; Soli, Fatou1; Shaik, Shafi A.1; Getz, Will R.1; 
Miller, James E.2; Vanguru, Manohar1; Burke, Joan M.3

1. Fort Valley State University, Fort Valley, GA, USA; 2. Louisiana State 
University, Baton Rouge, LA, USA; 3. USDA/ARS/DBSFRC, Booneville, AR, 
USA

Copper oxide wire particles (COWP) can effectively reduce 
gastrointestinal nematode (GIN) infection in small rumin-
ants (sheep and goats) when administered in a gel capsule 
down the throat, but this can be challenging. As an alterna-
tive delivery system, COWP were milled into feed pellets and 
fed to parasitized goats (Kiko x Spanish cross, 15-18 months 
old), and sheep (Katahdin or Dorper x Blackface crosses, 14 
months old) grazing the same pasture in Central Georgia, 
USA, during spring (Trial 1) and summer (Trial 2), 2008. Only 
the goats were used in Trial 2 because of low parasite egg 
counts in the sheep. Half the sheep (Trial 1; n = 8) and goats 
(Trials 1 and 2; n = 8) received the equivalent of 2 g COWP 
in supplemental feed over a 24-h period at the start of each 
trial, while the other half received feed pellets with no COWP. 
In both experiments, fecal and blood samples were taken 
weekly for 28 d following treatment to determine GIN eggs 
per gram (EPG) and blood packed cell volume (PCV). Goats 
were slaughtered after the second trial and adult GIN re-
covered from the abomasum and small intestines for count-
ing and identification to species. In Trial 1, COWP treatment 
reduced EPG (P<0.05) in both sheep and goats, with a greater 
effect in goats, and increased PCV (P<0.05) in the goats only. 
In the second trial with goats only, COWP treatment reduced 
FEC (P<0.05) and total worm count (P<0.05), but had no 
effect on PCV values. Milling COWP into feed pellets made 
treatment easier and may be an effective alternative deliv-
ery method for use of this GIN control technique with small 
ruminants.

CS9.4

The Effect of Dietary Inclusion of Dried Chicory Roots on 
Oesophagostomum spp. Infections in Naturally Infected 
Sows
Mejer, Helena; Roepstorff, Allan; Thamsborg, Stig Milan
Danish Centre for Experimental Parasitology, Faculty of Life Sciences, 
University of Copenhagen, Frederiksberg C, Denmark
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Introduction: Chicory roots containing easily fermentable 
dietary carbohydrates (fructans) have been shown to have 
a negative impact on experimental Oesophagostomum den-
tatum infections in pigs, but chicory roots have never been 
tested on-farm. 

Methods: Two trials (spring and autumn) were carried out in 
an organic herd targeting naturally infected sows. The spring 
trial included 1 experimental (n=9) and 2 control (n=7, n=8) 
groups whereas the autumn trial included 1 experimental 
(n=10) and 1 control (n=10) group. The experimental groups 
were given a feed with 35% dried milled chicory roots by sub-
stituting part of the cereals days 0-14 and were then returned 
to the normal (control) feed days 14-41. Strongyle faecal egg 
counts were monitored regularly. In the autumn, individual 
larval cultures were set up day 0 for larval differentiation. In 
addition, faeces from control sows were pooled day 34 for cul-
turing infective larvae that were used to inoculate 2 uninfect-
ed pigs that were slaughtered for species differentiation.

Results: The strongyle population consisted entirely of O. 
dentatum (47%) and O. quadrispinulatum (54%). Faecal egg 
excretion was almost completely stopped within 2-6 days 
on the chicory diet. Return to the control feed resulted in a 
resumed egg excretion in the experimental groups but over-
all egg excretion remained significantly lower than for the 
control groups in both trials.

Conclusions: For the first time a negative effect on O. 
quadrispinulatum by chicory roots has been demonstrated. 
Chicory may potentially be used strategically to reduce 
Oesophagostomum spp. infections in organic sow herds.

CS9.5

Counterintuitive Temperature-Driven Effects of Climate 
Change on Gastrointestinal Nematodes
van Dijk, Jan1; Baylis, Matthew1; Morgan, Eric R.2

1. University of Liverpool, Neston, United Kingdom; 2. University of 
Bristol, Bristol, United Kingdom

The first papers on likely effects of temperature increases on 
parasite epidemiology have been published. Reports indicate 
increases in development rates as well as extensions of 
windows of opportunity for parasite transmission. However, 
higher temperatures are likely to also impact negatively on 
parasite survival. This may not only lead to unexpected sea-
sonal alterations in parasite epidemiology but also to shifts in 
the relative importance of economically important parasite 
species. 

Here we explore likely effects of climate change on the 
epidemiology of Teladorsagia cirumcincta, Trichostrongylus 
colubriformis and Haemonchus contortus in temperate 
regions in a simple, temperature-driven, R0-based model. 
In the absence of host immunity, the model predicts the 
expected pattern of increased overall abundance and expan-

sion of transmission windows for H. contortus. However, for 
T. circumcincta and T. colubriformis, a more unexpected sea-
sonality change, a delayed start to higher levels of predicted 
transmission success in spring and early summer and a more 
‘peaked’ parasite abundance in late summer and spring, is 
predicted. A validation process, comparing model output 
to a 30-year UK surveillance data set, shows that the model 
reflects recently observed trends very accurately. This under-
lines the potential of such simple models for the study of the 
effects of climate change on parasites. The results suggest 
that immune systems of hosts may not necessarily nullify an 
increased force of infection at pasture. Changes in seasonal-
ity of these parasites are likely to lead to adaptations of their 
over-winter strategies. 

CS10 - Genomics / Functional Genomics

Monday, August, 10, 2009

CS10.1

Molecular Characterization of Theileria Species of 
the Africa Buffalo (Syncerus caffer) by 18S rRNA Gene 
Sequence Analysis
Chaisi, Mamohale E.1, 3; Collins, Nicola E.4;  
Oosthuizen, Marinda C.1

1. Department of Veterinary Tropical Diseases, Faculty of Veterinary 
Science, University of Pretoria, P/Bag X04, Onderstepoort 0110, Pretoria, 
South Africa, Pretoria, South Africa; 2. University of Pretoria, Pretoria, 
South Africa; 3. Department of Biology, University of Lesotho, Roma, 
Lesotho; 4. University of Pretoria, Pretoria, South Africa

The African buffalo (Syncerus caffer) is the natural reser-
voir host of both pathogenic and non-pathogenic Theileria 
species. Corridor disease, caused by Theileria parva, is a 
controlled disease in South Africa. Theileria parasites usually 
occur as mixed infections in infected animals, and although 
the non-pathogenic forms do not have any significant eco-
nomic importance, their presence interferes with the diagno-
sis of T. parva. In this study, the phylogenetic relationship of 
pathogenic and non-pathogenic Theileria species obtained 
from buffalo blood samples originating from different geo-
graphical regions in South Africa were investigated using 
18S rRNA gene sequences analysis. DNA was extracted, the 
V4 hypervariable region of the 18S rRNA gene was amplified 
and subjected to the Reverse Line Blot (RLB) hybridization 
assay using Babesia and Theileria genus- and species-specific 
probes. Results of the RLB revealed the presence of the 
pathogenic T. parva, benign T. mutans, and the non-patho-
genic T. velifera, T. buffeli and Theileria sp. (buffalo). In some 
samples, the PCR products hybridized only with the genus-
specific probes, and not with any of the species-specific 
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probes, suggesting the presence of novel species or geno-
types. The full length 18S rRNA gene of selected samples 
was amplified, cloned and the recombinants sequenced. 
Sequence and phylogenetic analyses indicated that novel T. 
mutans, T. velifera and Theileria sp. (buffalo) genotypes occur 
in buffalo. This could have serious implications, since such 
sequence variants could compromise the specificity of the 
real-time PCR test currently used to detect T. parva infections 
in buffalo and cattle in South Africa.

CS10.2

The Detection of Babesia spp. in Domestic Felids Using 
DNA Probes and Phylogenetic Analysis
Bosman, Anna-Mari; Oosthuizen, Marinda C.;  
Venter, Estelle H.; Penzhorn, Barend L.
Department of Veterinary Tropical Diseases, Faculty of Veterinary 
Science, Onderstpoort, Gauteng, South Africa, South Africa

Babesia is an intracellular erythrocytic haemoprotozoan of 
mammals and it has also been reported in reptiles and birds. 
The two most frequently reported Babesia species in felids 
are B. felis, which causes clinical babesiosis in domestic cats, 
and B. leo, primarily reported from asymptomatic lions. In 
this study, DNA was extracted from blood collected from 480 
domestic cats (Felis domesticus) and the hypervariable region 
of the 18S rRNA gene was amplified. The PCR products were 
analysed using the Reverse Line Blot (RLB) hybridization 
assay, a technique that simultaneously detects and differ-
entiates between Babesia and Theileria spp. RLB probes to 
detect B. felis, B. leo and Babesia sp. (cheetah) were designed, 
using the 18S rRNA gene sequence data, and used to screen 
samples collected from domestic cats. Results showed that 
B. felis, B. leo and Babesia sp. (cheetah) occur in domestic 
cats either as single or as mixed infections. However, some 
samples tested positive only with the genus-specific Babesia 
and or Theileria probe. This suggested the presence of a 
novel species or variant of a species. The full-length 18S rRNA 
gene of these unknown samples was subsequently amplified, 
cloned and sequenced. Sequence and phylogenetic analysis 
confirmed that a novel Babesia spp. was present. 

CS10.3

The Obligate Intracellular Parasite Toxoplasma gondii 
Secretes a Soluble Phosphatidylserine Decarboxylase
Gupta, Nishith
Humboldt University, Berlin, Germany

Introduction: Toxoplasma gondii is an obligate intracellular 
parasite that causes fatal infections in immunocompromised 
individuals and fetuses. Our research focuses on investigating 
the dependence of Toxoplasma on its host cell regarding its 
phospholipid biogenesis. 

Methods: The host-free parasites were prepared by their 
in vitro culture in human fibroblasts. Fresh Parasites were 
incubated in intracellular-type media to test for their PtdSer 
metabolism by PtdSer decarboxylase (PSD) using 14CO2-trap 
assays.

Results: The host-free T. gondii secretes a novel soluble PSD 
that can decarboxylates exogenous liposomal PtdSer to 
PtdEtn. Quantitatively, extracellular T. gondii can secrete up 
to 20% of its total PSD pool in 2-hrs at 37°C. Either deple-
tion of parasite ATP or reduction in incubation temperature 
inhibits PSD secretion by ~90%. The intracellular calcium 
chelator BAPTA-AM can also partially (~40%) reduce the PSD 
secretion, suggesting calcium dependence of the process. 
TgPSD cDNA encodes a 337-aa protein with a putative 22-aa 
secretory-signal peptide at its N-terminus. TgPSD is 40% iden-
tical to P. falciparum PSD and 36% identical to H. sapiens PSD. 
Protein contains an LGST motif, the site of auto-proteolytic 
processing of the PSD pro-enzyme, constituting the enzym-
atic active site. Processing of the TgPSD results in an alpha-
subunit of 5.63-kDa at the C-terminus and a beta-subunit of 
32.54-kDa at the N-terminus. TgPSD gene can also functional-
ly complement an S. cerevisiae mutant devoid of PSD activity.

Conclusion: These findings demonstrate extremely novel 
features of the parasite enzyme, since neither soluble nor 
secreted forms of PSD have been previously described for 
any organism.

CS10.4

Characterization of the Thrombospondin Related 
Anonymous Protein 2 (TRAP 2)) of the Protozoan 
Neospora caninum in the Cell Invasion Process
Pereira, Luiz Miguel 1; Candido-Silva, Juliana Aparecida1;  
de Vries, Erik2; Yatsuda, Ana Patricia1

1. University of Sao Paulo, Ribeirao Preto, Brazil; 2. Utrecht University, 
Utrecht, Netherlands

Neospora caninum is responsible for infecting a wide range of 
animals, inducing abortions in bovines and, as every Apicom-
plexan protozoan the invasion step is crucial for its survival. 
One important group of proteins for the invasion process is 
the Thrombospondin Related Anonymous Protein (TRAP) 
family. N. caninum has one NcTRAP-1 described and our group 
has focused on the second and undescribed TRAP of N. cani-
num, here named NcTRAP-2. The aim of this work was cloning 
of the NcTRAP-2 full-length sequence, production of recom-
binant antisera, localization of native form by 2D western blot 
and by confocal microscopy, and also functional evaluation 
through an in vitro invasion inhibition assay. The full-length 
gene was obtained through a combination of RLM-RACE (RNA 
ligase mediated Rapid Amplification of cDNA ends) technique 
and PCRs based on contigs from the N. caninum genome pro-
ject website. The predicted protein sequence has 38% of iden-
tity and 52% of similarity with its homologues of Toxoplasma 
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gondii (TgMIC-2); 39% and 53% with NcTRAP-1. The TRAP 
homologues have a signal peptide, two adhesive domains (an 
integrin-like domain and one or more thrombospondin type 
I repeats) and a transmembrane region. Two recombinant 
fragments (fragments 1 and 2, both without signal peptide 
and transmembrane region) of NcTRAP-2 were generated 
(pET28 vector), with MW of 50 and 78 kDa (fragment 2 is 163 
aa longer towards the C-terminal end). Antisera localized an 
80 kDa NcTRAP 2 native form, and its soluble version in ESA 
(Excreted/Secreted Antigen) with 70 kDa through 2D west-
ern blot. The serum against recombinant 1 had the ability to 
inhibit the invasive process from 53 to 61%, depending on 
the experimental method used (manual counting or real time 
PCR). NcTRAP 2 was localized at the apical complex of the 
parasite of the tachyzoites by confocal immunofluorescence, 
pointing towards its micronemal localization. 

CS10.5

In Silico Analysis of the Cyclophilin Repertoire of 
Apicomplexan Parasites
Krücken, Jürgen1; Greif, Gisela2;  
von Samson-Himmelstjerna, Georg1

1. Institute for Parasitology, University of Veterinary Medicine 
Foundation, Hannover, Germany; 2. Bayer Animal Health GmbH, 
Leverkusen, Germany

Cyclophilins are peptidyl cis/trans isomerases, implicated in 
diverse processes such as protein folding, signal transduc-
tion, and RNA processing. They are also well-known as drug 
targets, in particular for the immunosuppressant cyclospor-
ine A. In addition, cyclosporine is known to exhibit anti-para-
sitic effects on a wide range of organisms including several 
apicomplexa. In order to obtain new non-immunosuppres-
sive drugs targeting apicomplexan cyclophilins, a profound 
knowledge of the cyclophilin repertoire of this phylum would 
be necessary.

BLAST and maximum likelihood analyses identified 16 differ-
ent cyclophilin subfamilies within the genomes of Cryptospor-
idium hominis, Toxoplasma gondii, Plasmodium falciparum, 
Theileria annulata, Theileria parva, and Babesia bovis. In 
addition to good statistical support from the phylogenetic an-
alysis, these subfamilies are also confirmed by comparison of 
cyclophilin domain architecture. Within an individual genome, 
the number of different cyclophilin genes varies between 7-9 
for Cryptosporidia and 14 for T. gondii. Many of the apicom-
plexan cyclophilins are predicted to be nuclear proteins, most 
of them presumably involved in RNA processing.

The genomes of apicomplexa harbor a cyclophilin repertoire 
that is at least as complex as that of most fungi. The identifi-
cation of cyclophilin subfamilies which are specific for lower 
eukaryotes, apicomplexa, or even the genus Plasmodium is 
of particular interest since these subfamilies are not present 

in host cells and might therefore represent attractive drug 
targets.

CS11 - Trichinella – Epidemiology 

Monday, August, 10, 2009

CS11.1

Survey on Porcine Trichinellosis in Nepal Diagnosed by 
ELISA and Pepsin Digestion Methods
Joshi, Durga Datt1; Paulissen, Waldo2; Devleeschauwer, 
Brecht2; Aryal, Arjun1; Vercruysse, Jozef2; Shahi, Kabita1; 
Dorny, Pierre2

1. NGO, Kathmandu, SA, Nepal; 2. Gent Univercity, Merelbeke, QC, 
Belgium

A study on porcine trichinellosis was conducted in 8 districts 
of Nepal from September 2007 to October 2008. A total of 
645 blood samples were collected at slaughter for serological 
analysis from local indigenous and crossbred pigs reared in 
traditional farms practicing free ranging. In addition, muscles 
samples (diaphragm, shoulder, foreleg, abdomen, hind leg 
and intercostal muscles) from 298 randomly selected pigs 
out of these 645 animals were collected for parasitological 
examination. Serum samples were screened by Enzyme 
Linked Immunosorbent Assay (ELISA) using excretory/se-
cretory antigens from L1 larvae. A minimum of 10 g meat 
samples was processed from each individual in pooled artifi-
cial HCL-Pepsin digestions. Out of the 645 serum samples 165 
(25.58%) were found positive for trichinellosis by Ab-ELISA 
test. However, only 19 serum samples (2.95%) gave a strong 
positive reaction in ELISA; the other 146 samples had an OD 
value close to the cut off and should be considered doubt-
ful. Seroprevalence increased with the age of the pigs and 
more male than female animals had a positive result in ELISA. 
No larvae were recovered by digestion from the 298 meat 
samples. These results suggest that Trichinella spp are circu-
lating among domestic pigs in Nepal. Further studies on a 
larger number of animals and using confirmatory techniques 
should be conducted to confirm these findings and assess 
the public health risks. 
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CS11.2

A Survey on Trichinella Infection of Wild and Domestic 
Animals in Switzerland
Frey, Caroline Franziska1; Schuppers, Manon E.2; Müller, 
Norbert1; Nöckler, Karsten3; Marinculic, Albert4; Pozio, 
Edoardo5; Ryser-Degiorgis, Marie Pierre6; Zimmermann, 
Werner7; Kihm, Ulrich2; Gottstein, Bruno1

1. Institute of Parasitology, University of Bern, Bern, Switzerland; 2. 
SAFOSO, Bern, Switzerland; 3. Federal Institute for Risk assessment, 
Berlin, Germany; 4. The Faculty of Veterinary Medicine University of 
Zagreb, Zagreb, Croatia; 5. Department of Infectious, Parasitic and 
Immunomediated Diseases, ISS, Rome, Italy; 6. Centre for Fish and 
Wildlife Health (FIWI), Bern, Switzerland; 7. Swine Clinic, University of 
Bern, Bern, Switzerland

Trichinella spp. have not been detected anymore in Swiss 
pigs, horses or wild boar for many decades, although the 
parasite (T. britovi) was repeatedly isolated from foxes (Vul-
pes vulpes) and lynxes (Lynx lynx). In order to provide actual 
data on the prevalence of Trichinella spp. in Switzerland, a 
basic requirement to intensify the Trichinella control in do-
mestic pigs, a respective survey was carried out. The study in-
cluded (1) red foxes (the main reservoir host of T. britovi) and 
Eurasian lynx (a good indicator species), (2) wild boars (Sus 
scrofa) (a source of infection for humans) and (3) domestic 
pigs of different housing systems and age, especially includ-
ing free-ranging pigs kept on pasture. 

Results: (1) Muscle tissue samples from 1’298 foxes and 
from 55 lynxes were analyzed using a standardized artificial 
digestion method. Trichinella britovi larvae, as specified 
by multiplex PCR, were found in 21 (1.6%) foxes and in 15 
(27.3%) lynxes. (2 & 3) Muscle tissue samples from 1‘458 wild 
boars, 7’412 adult pigs, 9’973 conventional finishing pigs and 
2’779 free-ranging pigs were examined with both parasito-
logical and serological methods. Trichinella-larvae could 
be recovered from none of the porcine animals. Although 
some meat juice samples were antibody-positive in the initial 
E/S-Ag-ELISA, none of the domestic pigs and only three wild 
boars remained seropositive in the confirmatory Western 
blot (seroprevalence in wild boars: 0.2%). In conclusion, the 
results show that T. britovi is present in Swiss carnivorous 
wildlife and that some wild boars were in contact with the 
parasite. The results further demonstrated the negligible risk 
of Trichinella infection in pigs in Switzerland, irrespective of 
the production system. 

CS11.3

Surveillance of Trichinella Infection in Wild Boar in the 
United States
Gamble, H. R.1; Hill, Dolores E.2; Pyburn, David G.3;  
Swafford, Seth R.4; Schmit, Brandon B.4

1. National Academy of Sciences, Washington, DC, USA; 2. USDA, ARS, 
ANRI, Animal Parasitic Diseases Laboratory, Beltsville, MD, USA;  

3. USDA, APHIS, Veterinary Services, Des Moines, IA, USA; 4. USDA, 
APHIS, Wildlife Services, Fort Collins, CO, USA

Based on data from national surveys of domestic pigs con-
ducted over the past 20 years, Trichinella infection is absent 
or occurs at extremely low levels in domestic pigs raised in 
the United States. In conventional, confinement manage-
ment systems, there is no risk of infection. However, for pigs 
that are raised outdoors, Trichinella may still pose a risk. 
To assess the presence of Trichinella in specific geographic 
regions, recent legislation in the European Union endorses 
surveys of wildlife or indicators populations. Knowledge of 
Trichinella prevalence in indicators animals in the U.S. would 
help to assess infection risk to exposed populations such 
as outdoor pigs. In an effort to determine if a surveillance 
program might be useful in monitoring Trichinella infection 
in the U.S., we undertook a serological study of wild boar 
collected during an annual national survey conducted by the 
U.S. Department of Agriculture. Approximately 2000 samples 
per year were tested beginning in 2007 to the present. 
Samples were tested using a commercial ELISA kit (SafePath 
Trichinae Immunoassay Kit) according to the manufacturer’s 
instructions. The location of positive animals was deter-
mined and spatially plotted using the longitude and latitude 
coordinates recorded for each collected sample. Results of 
this study indicate that Trichinella infection does exist in wild 
boar in the U.S. and these infections are clustered in specific 
geographic regions. Raising domestic pigs outdoors in these 
areas could pose a risk for exposure to infection through 
reservoir or intermediate hosts.

CS11.4

Cessation of Trichinella spiralis Transmission Among 
Scavenging Mammals After the Removal of Infected Pigs 
from a Poorly Managed Farm
Hill, Dolores E.1; Pierce, Virginia2; Murrell, K. Darwin3;  
Zarlenga, Dante1; Gamble, H. Ray4

1. USDA, ARS, ANRI, Animal Parasitic Diseases Laboratory, Beltsville, 
MD, USA; 2. Maryland Department of Agriculture, Frederick, MD, USA; 3. 
USUHS School of Medicine, Bethesda, MD, USA; 4. National Academy of 
Sciences, Washington, DC, USA

Pigs infected with Trichinella spiralis were detected on a farm 
in Maryland during an animal welfare investigation. Sera and/
or tissues were collected from 49 pigs and 3 pig carcasses. 
Tissues were tested for the presence of T. spiralis muscle 
larvae by tissue digestion, and the sera were tested for the 
presence of anti-Trichinella antibodies by ELISA. Seventeen of 
50 (34%) pigs were infected with T. spiralis based on tissue di-
gestion. Of these 17 pigs, sera were collected from 16; 9 were 
serologically positive, 3 had elevated OD results, and 4 were 
negative (suggesting that they had become infected within 
a few weeks of testing). All pigs which tested negative by 
tissue digestion for muscle larvae were also ELISA negative. 
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The farm was subsequently depopulated of pigs. Six months 
later, testing of trapped scavenging mammals in the farm 
environment demonstrated that 41% were infected with 
T. spiralis. After 12 months, 10% of trapped animals were T. 
spiralis positive, and after 18 months, T. spiralis could not be 
detected in the scavenging mammal population surrounding 
the farm. Results of the study suggest that infected swine on 
poorly managed swine farms act as reservoirs of infection 
for peridomestic scavenging mammal populations; elimina-
tion of infected swine and carcasses halts transmission of 
T. spiralis in these scavenging mammals. In the absence of 
a significant source of T. spiralis-infected swine in the U.S., 
the risk of infection to wildlife hosts and the development 
of an independent sylvatic transmission cycle of T. spiralis is 
minimal.

CS11.5

Towards a Risk-Based Trichinella Surveillance in Denmark
Boes, Jaap1; Alban, Lis1; Kreiner, Henrik2; Petersen, Jesper 
Valentin1; Willeberg, Preben2

1. Danish Meat Association, Copenhagen, Denmark; 2. Danish 
Veterinary and Food Administration, Copenhagen, Denmark

In its directive on Trichinella control, the EU has opened up 
for the possibility of countries being recognized as areas 
with negligible Trichinella prevalence in pigs for slaughter. In 
Denmark, Trichinella spp. have not been detected in domes-
tic pigs for more than 70 years, and repeated surveys in the 
Danish fox population have shown a very low prevalence (< 
0.1%) of Trichinella. Therefore, Denmark has applied to the EU 
to become recognized as an area with negligible Trichinella 
prevalence (< 1 per million). It is proposed that future Trichin-
ella surveillance in Denmark will be risk-based, i.e. only test-
ing of high-risk subpopulations such as all sows and boars 
and all outdoor reared pigs. A model called Discounting 
Historical Evidence, which incorporates several years of sur-
veillance data, was used to calculate the probability that the 
national pig herd is free from Trichinella. The model results 
showed that the estimated risk of not detecting Trichinella in 
domestic pigs in a risk-based surveillance system is negli-
gible. The risk-based program will include annual monitor-
ing of red foxes and other wildlife for Trichinella with special 
focus on the region along the German border and areas with 
previous findings of Trichinella in foxes. The first results of 
wildlife testing are available and will be presented. Contin-
gency plans in case of Trichinella suspicion or detection in 
pigs or foxes have been developed. Quality assurance pro-
grams for all laboratories performing Trichinella testing are 
being implemented. In 2007, the EU granted Denmark status 
as a region with negligible Trichinella prevalence. 

CS12 - Ectoparasites

Monday, August, 10, 2009

CS12.1

Developmental Stages of Fleas on Resting Places of Cats 
and Dogs
Hamel, Dietmar; Boch, Kirke; Wiegand, Birgit; Zimmermann, 
Kathrin; Pfister, Kurt
Comparative Tropical Medicine and Parasitology, Ludwig-Maximilians-
Universität München, Munich, Germany

Cats and dogs are often infested with Ctenocephalides felis 
(the cat flea) and C. canis (the dog flea). These ectoparasites 
can cause flea-allergy-dermatitis and transmit flea-borne 
pathogens. Elimination of fleas is difficult as reinfestation can 
occur in the animal household if an in-house developmental 
cycle is established. 

This study aimed to monitor adult fleas on primary hosts and 
to evaluate the occurrence of developmental stages in the 
animals own habitat. 

From 2003 to 2004, a total of 1909 dogs and 1848 cats were 
surveyed for fleas during examination in small-animal practi-
ces in three regions of Germany.

Altogether 167 dogs and 301 cats were positive for fleas or 
flea-feaces. The owners of 20 cats and 12 dogs in 31 private 
households agreed to have the animals’ resting places and 
vicinity probed for flea development. Each resting place and 
one square meter of its adjacent floor space was individually 
vacuum cleaned for 1 minute. The contents of each vacuum 
cleaner bag were deep-frozen until examination for flea 
developmental stages and faeces.

All homes were positive for flea developmental stages: Adult 
cat fleas were found in 11 cases; larvae or eggs were present 
in resting places (10) and direct vicinity (24), and flea faeces 
in > 90% of cases.

These results clearly demonstrate the need to establish an 
integrated flea control program to treat simultaneously the 
animals and their resting places, in order to break the in-
house developmental cycles of fleas, resulting in an effective 
control of the flea population on animals.
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CS12.2

Determining the Susceptibility of Cat Flea Populations to 
Insecticides
Rust, Michael K.1; Blagburn, Byron 2; Coleman, Glen 3; Davis, 
Wendell4; Denholm, Ian 5; Hostetler, Joe4; Mencke, Norbert 
6; Rees, Robert6; Schroeder, Iris 6; Vaughn, Michael4; Weston, 
Sarah6; Williamson, Martin5

1. Department of Entomology, University of California, Riverside, 
Riverside, CA, USA; 2. Department of Pathobiology, Auburn University, 
Auburn, AL, USA; 3. Natural Resources, Agriculture and Veterinary 
Science, University of Queensland, Queensland, Australia; 4. Bayer 
Animal Health, Shawnee Mission, KS, USA; 5. BBSRC, Rothamsted, 
United Kingdom; 6. Bayer Animal Health, Leverkusen, Germany

The methodology selected for testing the susceptibility of 
insects to insecticides frequently depends upon factors such 
as the availability of certain stages for testing, the stage of 
the insect that is targeted for treatment, and the types of in-
secticides tested. Most on-animal treatments target the adult 
flea. However, the major disadvantage to testing adult fleas 
is that populations must be maintained on separate hosts. 
The advantages in testing larval stages is the possibility of 
isolates been shipped easily as eggs from clinics and tested 
without having to maintain populations on adult hosts. A flea 
larval bioassay has been used to monitor the susceptibility of 
field-collected fleas (Ctenocephalides felis) to imidacloprid 
(Advantage®, Bayer AG) for the last 8 years. Flea eggs are ex-
posed to larval rearing media treated with serial dilutions of 
imidacloprid ranging from 0.05 to 30 ppm. The LD50s ranged 
from 0.14 to 1.52 ppm and a diagnostic dose of 3 ppm was 
established. Topical applications were applied to adult flea 
isolates to determine amount of imidacloprid required to kill 
adults. Imidacloprid is extremely active on contact with adult 
fleas, the LD50s ranging from 0.02 to 0.2 ng/flea. The level of 
variability in the larval and adult bioassays to imidacloprid in 
the field and laboratory isolates is similar providing addition-
al support for using the larval bioassay. 

CS12.3

Cat Flea Susceptibility to Imidacloprid: Review of an 
8-Year Monitoring Initiative
Blagburn, Byron1; Rust, Michael3; Coleman, Glen2; Davis, 
Wendell4; Denholm, Ian5; Hostetler, Joe4; Menche, Norbert6; 
Rees, Bob7; Schroeder, Iris6; Vaughn, Michael4; Weston, Sarah6; 
Williamson, Martin5

1. Auburn University, Auburn, AL, USA; 2. University of Queensland, St. 
Lucia, QLD, Australia; 3. University of California, Riverside, Riverside, CA, 
USA; 4. Bayer Health Care, Shawnee Mission, KS, USA; 5. Rothamsted 
Research, Hertfordshire, United Kingdom; 6. Bayer Health Care, 
Monheim, Germany; 7. Bayer Health Care, Brisbane, QLD, Australia

A flea larval bioassay was developed to monitor the sus-
ceptibility of fleas (Ctenocephalides felis) to imidacloprid 
(Advantage®, Bayer AG). Flea eggs representing different 

field isolates of C. felis were collected by veterinarians in 
the United States, the United Kingdom, and Germany. From 
2001-2008, 1,356 isolates were received; 1,014 were placed in 
the assay. Host species was recorded for 1,342 isolates - 1,006 
isolates were from cats; 336 from dogs. Percent of isolates 
received by month were: January - 2.53%; February – 2.16%, 
March – 1.42%, April – 2.83%, May – 6.26%, June – 9.39%, 
July – 13.11%, August – 14.38%, September – 16.02%, Octo-
ber – 15.35%, November – 10.36%, December – 5.51% (not 
data for 0.67%). Flea eggs collected by month were highest 
from July-October (63.13% of eggs collected). Veterinarians 
assessed the level of adult flea infestation as high, medium 
or low. High levels were reported with greatest frequency 
from June-October. Low infestation levels were reported 
with greatest frequency from November – May. Validity of 
the test results, based on the acquisition of reliable data after 
completion of the assay, could be confirmed for 668 of 851 
isolates submitted during years 2002-2008 (validity data was 
available for years 2002-2008 only). Numbers of valid assays 
(parentheses) by year were: 2002 (106), 2003 (106), 2004 
(171), 2005 (130), 2006 (51), 2007 (34), 2008 (70). Numerous 
challenges were encountered during specimen collection, 
conduct of the assays, and interpretation of results. Challen-
ges and solutions will be discussed. 

CS12.4

Skin Distribution of Imidacloprid by 
Microautoradiography Following Topical Administration 
to Beagle Dogs
Chopade, Harish M.3; Eigenberg, David A.1; Solon, Eric G.2; 
Strzemienski, Paul2; Hostetler, Joe3; McNamara, Terry3;  
Arther, Robert G.3

1. Toxicology Laboratory, Bayer CropScience, Stilwell, KS, USA;  
2. Quest Pharmaceutical Services, Newark, DE, USA; 3. Bayer Healthcare, 
Animal Health, Shawnee Mission, KS, USA

To investigate the cutaneous distribution, localization, and 
persistence of imidacloprid in the dog, [14C]imidacloprid was 
admixed with Advantage® Topical Solution (9.1% w/w or 10% 
w/v, imidacloprid) and topically applied to two adult beagle 
dogs (8.5 and 12.3 kg) at the therapeutic dose rate associ-
ated with the recommended tube size (11.8 and 20.3 mg/kg, 
respectively). At several post-treatment intervals between 
7 and 56 days, hair, skin surface stripping and skin biopsies 
were collected from the application sites and/or distal body 
regions (scapula, thorax, lumbar, and hip) of the dogs for 
radioactivity determination. The radioactivity recovered from 
the various body regions demonstrated the migration of the 
imidacloprid-derived radioactivity from the application site(s) 
to the distal areas on the canine coat and skin.

Microautoradiography of the skin samples taken at 7, 14, 21, 
28, and 56 days post-treatment intervals showed radioactiv-
ity (as exposed silver grains) diffusely distributed throughout 
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the epidermis and dermis with focal concentrations of the 
radioactivity being in the superficial epidermis, hair follicles, 
and sebaceous glands. The distribution of the radioactivity 
changed with time and sampling area and the silver grain in-
tensity appeared to diminish slowly but steadily over the 56-
day post-treatment period. The localization and persistence 
of imidacloprid within hair follicles and sebaceous glands, 
followed by its re-excretion onto the skin surface, is believed 
to represent an important mechanism by which imidacloprid 
efficacy against fleas on dogs and cats is maintained despite 
post-treatment bathing, shampooing, and/or swimming.

CS12.5

Evaluation of Larvicidal Activity of Eight Essential Oils 
Against Stomoxys calcitrans in La Réunion Island (Indian 
Ocean)
Bastien, Fanny2; Ceniceros, Raquel2; HUE, Thomas2;  
Jacquiet, Philippe1; Duvallet, Gérard3

1. Ecole Nationale Vétérinaire de Toulouse, Toulouse, France; 2. 
GRDSBR, Le Tampon, La Réunion, France; 3. Université de Montpellier 3, 
Montpellier, France

Introduction and Objectives: The stable fly, Stomoxys 
calcitrans, is a haematophagous and aggressive fly, causing 
painful bites and significant blood loss to their cattle host. 
In addition, S. calcitrans adult flies may mechanically trans-
mit various pathogens. Different methods of fly control are 
used: chemical compounds, biological control and control of 
larval habitat. The objectives of this study were to assess the 
larvicidal activity of eight essential oils (Ocimum basilicum, 
Cymbopogon nardus, Eucalyptus citriodora, Geranium rosat, 
Lavandula officinalis, Moringa oleifera, Azadirachta indica 
and Melaleuca alternifolia). Eggs of an endemic popula-
tion of S. calcitrans from La Réunion Island were produced 
in the laboratory of the Groupement Régional de Défense 
Sanitaire des Bovins à la Réunion. Essential oils were diluted 
in Polysorbate 80 and applied on the larval development 
medium.

Results: Emergence of flies was significantly reduced after 
application of O. basilicum (no emergence), M. aternifolia 
(- 91%), C. nardus or G. rosat (-80%) when essential oils are 
applied at a similar (0.5%) concentration. Five independent 
repetitions were done with highly similar results. 

Conclusion: These data suggest that the application of es-
sential oils on larval habitat in farms could be an alternative 
control of stable flies.

CS13 - Modeling
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CS13.1

In silico Exploration of Gastro-Intestinal Parasite Induced 
Anorexia in Sheep and its Impacts on Infestation Levels 
and Lamb Growth Rate
Laurenson, Yan C.1; Bishop, Stephen C.1; Kyriazakis, Ilias2

1. The Roslin Institute and Royal (Dick) School of Veterinary Sciences, 
University of Edinburgh, Midlothian, United Kingdom; 2. The University 
of Newcastle upon Tyne, Tyneside, United Kingdom

Gastro-intestinal parasitism is a major challenge to the health 
and welfare of sheep and a significant cause of produc-
tion loss for the sheep industry, with losses resulting from 
parasite-induced reductions in feed intake, nutrient loss due 
to digestive tract damage, and an increase in the protein 
requirement of immunologically naïve animals. In silico math-
ematical predictive models, based on biological principles 
and validated against available experimental data, can assist 
the understanding of host-parasite interactions and provide 
insights in the evolution and control of disease.

Previously we have developed an in silico simulation model of 
Teladorsagia circumcincta infections, which describes nutrient 
utilisation, host-parasite interactions and the development 
of immunity. This has been used to predict the joint effects of 
host nutrition and genotype on the progression of gastro-
intestinal infections. Model inputs include expected growth 
attributes of the animal, feed quality, various parasitological 
parameters and daily larval intake. Outputs include feed 
intake, growth rate and body composition, as well as worm 
burden and faecal egg counts.

This paper explores alternative methods of describing 
anorexia in this model, including a reduction in food intake 
or growth rate as a function of worm mass, and a reduction 
in food intake or growth rate as a function of immunity, e.g. 
anorexogenic cytokine levels. The impacts of these alterna-
tive approaches for describing anorexia on growth rate, 
body composition, feed intake, worm burden and faecal egg 
counts are quantified and evaluated. This represents a step 
towards a fuller description of the impacts of parasite infec-
tions on lamb growth.

CS13.2

A Risk Management Approach to Using a New 
Anthelmintic in Australian Grazing Management Systems
Dobson, Robert2; Hosking, Barry C.1; Besier, Brown3; Love, 
Stephen4; Larsen, John5; Rolfe, Peter1; Bailey, Justin6

1. Novartis Animal Health Australasia Pty Limited, Kemps Creek, NSW, 
Australia; 2. Murdoch University, Murdoch, WA, Australia;  
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3. Department of Agriculture and Food, Albany, WA, Australia;  
4. New South Wales Department of Primary Industries, Armidale, 
NSW, Australia; 5. University of Melbourne, Werribee, VIC, Australia; 
6. Novartis Animal Health Australasia Pty Limited, Armidale, NSW, 
Australia

The recent launch of an Amino-Acetonitrile Derivative (AAD) 
anthelmintic in New Zealand (ZOLVIX®, 25 g/L monepantel) 
brings the opportunity to not only preserve the effective life 
of the new anthelmintic class but also to use it to slow the 
further development of resistance to the older classes.

In Australia, the use of mathematical models has enhanced 
our understanding of resistance management, so a simula-
tion study was done to examine the risks of selecting nema-
todes resistant to monepantel in various grazing manage-
ment systems. 

We examined the effect of treatment programs on popu-
lations of Haemonchus, Teladorsagia and small intestinal 
Trichostrongylus. The modeled programs either reflected 
what is scientifically desirable or what is currently happening 
on commercial farms. We determined optimal and high-risk 
use patterns of strategically timed treatments of monepan-
tel and existing anthelmintics, i.e. moxidectin and a triple 
combination containing a benzimidazole, levamisole and 
abamectin.

The success of each programme was measured using the 
relative time to drug resistance and the level of worm control.

ZOLVIX and monepantel are not registered or available for 
sale in Canada.

CS13.3

Managing a New Sheep Anthelmintic in New Zealand
Hosking, Barry C.1; Leathwick, Dave2; Pomroy, Bill3;  
Bisset, Stewart2; McKay, Colin4

1. Novartis Animal Health Australasia Pty Limited, Kemps Creek, NSW, 
Australia; 2. AgResearch Limited, Palmerston North, New Zealand; 3. 
Massey University, Palmerston North, New Zealand; 4. Novartis New 
Zealand Limited, Auckland, New Zealand

In recent years, considerable advances have been made in 
our understanding of the factors that contribute to the de-
velopment of anthelmintic resistance in nematode parasites 
of sheep. Moreover, empirical evidence from field studies has 
been accumulating to support this knowledge. This should 
allow advisors and farmers to have more confidence when 
planning nematode control programmes. 

The recent registration in New Zealand of ZOLVIX® (25 g/L 
monepantel), the first Amino-Acetonitrile Derivative (AAD) to 
be approved for use in sheep, presents an opportune time to 
review management practices associated with the develop-
ment of anthelmintic resistance and to assess whether we 
have sufficient knowledge to effectively manage this new 

drug class in such a way as to provide effective parasite con-
trol while minimizing the selection pressure for resistance. 

The evidence suggests that we do have the knowledge to 
manage the AADs better than other new anthelmintic classes 
have been managed historically. However, a key requirement 
will be industry buy-in to the changes in parasite control that 
will be necessary. If this can be achieved, the programmed 
use of ZOLVIX might also be able to minimize the further 
development of resistance in New Zealand to the existing 
anthelmintic families. 

ZOLVIX and monepantel are not registered or available for 
sale in Canada.

CS13.4

Evaluation of a Predictive Computer Model for Use in 
Canadian Sheep Flocks
Guthrie, Alessia D.1; Learmount, Jane2; Peregrine, Andrew 
S.1; Kelton, David F.1; VanLeeuwen, John3; Menzies, Paula I.1; 
Fernández, Silvina4, 1; Martin, Ralph4; Mederos, America1; 
Taylor, Mike A.2

1. University of Guelph, Guelph, ON, Canada; 2. Central Science 
Laboratory, Sand Hutton, United Kingdom; 3. University of Prince 
Edward Island, Charlottetown, PE, Canada; 4. Organic Agriculture 
Centre of Canada, Truro, NS, Canada

With increasing levels of anthelmintic resistance worldwide 
and a growing demand to produce more organic products, 
utilisation of control strategies for gastrointestinal nema-
todes (GIN) that minimise the use of anthelmintics becomes 
even more important. This study evaluated the farm-level 
performance of an existing predictive sheep parasite model 
from the United Kingdom (UK), using Canadian data. The 
UK model, first introduced at WAAVP in 2005 by Taylor et al., 
simulates the epidemiology of three major GIN species of 
interest (Telodorsagia sp., Haemonchus sp. and Trichostrong-
ylus spp.) and provides a prediction about seasonal parasite 
levels. Model inputs were generated by using data from the 
first year of a three year (2006-2008) study which examined 
the epidemiology of GIN parasitism in organic sheep flocks 
located in Ontario and Quebec. Required input data included 
ewe parasite egg output, pasture-related information, and 
management dynamics. Farm visits in 2006 provided relevant 
data that were collected monthly, on six occasions during the 
grazing season, from 10 ewes and 10 lambs on each farm. 
These values were compared against the model output and 
assessed using regression analysis (R2>50%) to determine 
fit. Results for 2006 indicated that for 32 farms with available 
data, 10 had suitable data to run in the model. The number 
of unsuitable farm data can be explained by the fact that the 
Canadian study was not specifically designed with the model 
in mind. However, of these 10 suitable farms, approximately 
five showed reasonable fit within model. Required model 
modifications focused on accommodating the differences 
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between UK and Canadian management styles; specifically 
the practice of bringing lambs indoors for weaning, which 
was occasionally used on Canadian farms.

CS13.5

Characterization of Rickettsia spp. in Amblyomma 
americanum
Heise, Stephanie Regine; Little, Susan E.; Elshahed, Mostafa S.
Oklahoma State University, Stillwater, OK, USA

The lone star tick (LST), Amblyomma americanum, is com-
monly reported from people and animals throughout the 
eastern U. S. and is associated with transmission of diseases, 
including ehrlichioses caused by E. chaffeensis and E. ewingii, 
and southern tick-associated rash illness, which has an un-
known etiology. To better define the microbial communities 
within LSTs, 16S rDNA-wide PCR followed by sequencing of 
individual clones (n=358) was used to identify the most com-
mon bacterial operational taxonomic units (OTUs) present 
within colony-reared and wild LSTs. The colony-reared ticks 
contained primarily sequence affiliated with members of 
the genus Coxiella (89%; 81/91), common endosymbionts 
of ticks, and Brevibacterium (11%; 10/91). Similarly, analysis 
of clones from unfed wild LSTs revealed that 96.7% (89/92) 
of all the OTUs identified were affiliated with Coxiella-like 
endosymbionts, as compared to only 5.1%-11.7% (5/98 – 
9/77) of those identified from fed wild LSTs. In contrast, the 
proportion of OTUs identified as Rickettsia sp. in wild caught 
ticks increased from 2.2% (2/92) before feeding to as high 
as 46.8% (36/77) after feeding; all Rickettsia spp. sequences 
recovered were most similar to those described from the 
spotted fever group Rickettsia, specifically R. amblyommii and 
R. massiliae. Additional characterization of the Rickettsia spp. 
present by PCR of 17kDa and GltA genes confirmed these 
initial findings and suggested that novel Rickettsia spp. are 
likely also present in these ticks. These data provide insight 
into the rickettsial community of wild lone star ticks and may 
ultimately lead to identification of novel pathogens transmit-
ted by A. americanum. 

CS14 - Neospora

Tuesday, August, 11, 2009

CS14.1

Microsatellite Analysis of Neospora Caninum from Bovine 
Foetuses and Dogs in Germany
Basso, Walter1, 3, 4; Schares, Susann1; Herrmann, Daland C.1; 
Pantchev, Nikola2; Globokar Vrhovec, Majda2; Conraths, Franz 
J.1; Schares, Gereon1

1. Friedrich-Loeffler-Institut, Institute of Epidemiology, Wusterhausen, 
Germany; 2. Vet Med Labor GmbH, Division of IDEXX Laboratories, 
Ludwigsburg, Germany; 3. Laboratorio de Inmunoparasitología, 
Facultad de Ciencias Veterinarias UNLP, La Plata, Argentina; 4. CONICET, 
Buenos Aires, Argentina

Neospora caninum infection is an important cause of bovine 
abortion. The aim of the present study was to compare N. ca-
ninum DNA derived from aborted bovine foetuses and from 
oocysts from naturally infected dogs using a microsatellite-
based typing technique. Nested-PCR techniques were de-
veloped for the sensitive and specific amplification of regions 
in the N. caninum genome which contain microsatellites. 
Amplification products were analysed by length determina-
tion using capillary electrophoresis or by direct sequencing. 
Substantial genetic diversity was observed and in most cases 
individual microsatellite patterns were present. However, 
identical microsatellite patterns were observed among 
foetuses collected during epidemic abortion outbreaks and 
in foetuses of the same herd in consecutive years. All canine 
N. caninum oocyst isolates had individual microsatellite pat-
terns except those of two dogs. Microsatellite analysis may 
allow the typing of N. caninum from clinical samples without 
need of culturing the parasite. The technique may prove use-
ful for molecular-epidemiological studies.

CS14.2

Molecular Evidence of Neospora caninum In Arctic Fox 
(Vulpes lagopus) from Alaska
Elmore, Stacey A.1; O’Hara, Todd M.2; Ballweber, Lora R.1

1. Colorado State University Veterinary Diagnostic Laboratory, Fort 
Collins, CO, USA; 2. Department of Biology and Wildlife and Institute of 
Arctic Biology, University of Alaska Fairbanks, Fairbanks, AK, USA

Little is known about the sylvatic cycle of Neospora caninum 
in arctic and subarctic ecosystems. Serosurveys have shown 
exposure to the organism in a variety of arctic and subarctic 
mammals, including caribou (Rangifer tarandus), musk-ox 
(Ovibos moschatus), and gray wolves (Canis lupus), but the 
definitive hosts for N. caninum in these ecosystems have 
not yet been identified. Domestic dogs and coyotes (Canis 
latrans) are the only confirmed definitive hosts for Neospora 
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caninum, although there is reason to speculate that red foxes 
(Vulpes vulpes) and gray wolves may also be definitive hosts. 
Given this, coupled with the close taxonomic relationship 
between red foxes and arctic foxes, it is possible that arctic 
foxes could serve as definitive hosts for N. caninum. In this 
study, gastrointestinal tracts from arctic foxes (n=120) were 
opportunistically collected and frozen at -80°C until pro-
cessing. Feces were recovered and analyzed using a nested 
polymerase chain reaction (PCR) protocol with the previously 
described primers Np6+/Np21+ and Np6/Np7, which targets 
the Nc5 region. PCR analysis was followed by the sequencing 
of amplicons. Identity was confirmed through comparisons 
with known isolates on GenBank. Neospora caninum DNA 
was detected in the feces of arctic foxes, suggesting that 
these animals are exposed to N. caninum through hunting 
or scavenging or, possibly, coprophagy. Further research 
will address the intermediate host status of arctic canid prey 
species and continue surveys of arctic fox feces for evidence 
of natural infections. Partial funding provided by the Colo-
rado State University’s College of Veterinary Medicine and 
Biomedical Sciences Research Council and by the National 
Center for Research Resources (NCRR), a component of the 
National Institutes of Health (NIH). 

CS14.3

Seroprevalence of Neospora caninum in Grey Wolves in 
Sweden
Björkman, Camilla1; Jakubek, Eva-Britt2; Malmsten, Jonas2

1. Dept. of Clinical Sciences, Swedish University of Agricultural Sciences, 
Uppsala, Sweden; 2. National Veterinary Institute, Uppsala, Sweden

Transmission of the protozoan parasite Neospora caninum 
between wild and domestic animals has gained some inter-
est during recent years. Because of the close relationship be-
tween Grey wolf (Canis lupus) and dog it has been suggested 
that Grey wolf is a definitive host for the parasite. The aim of 
this study was to estimate the national seroprevalence of N. 
caninum in Grey wolves in Sweden and to investigate any 
geographical patterns of the infection. The investigation was 
based on blood samples collected from 97 wolves from 1998 
to 2007 within the Scandinavian wolf project Skandulv. The 
samples were analysed by N. caninum iscom ELISA and those 
with absorbance values exceeding 0.20 were also analysed 
by immunoblotting. Samples that were positive in both tests 
were deemed positive. Five (5%) of the investigated wolves 
had antibodies to N. caninum and antibodies were found in 
both females and males. Three samples collected over 7 years 
were available from one of the seropositive animals. This ani-
mal was seronegative at 6 month of age and clearly positive 
in both ELISA and immunoblot the two following samplings. 
Presence of clustering as well as spatial associations between 
infected animals in different animal populations will be inves-
tigated. To our knowledge, this is the first report of Neospora 
infection in Grey wolf in Europe.

CS14.4

Analysis of BoLA Alleles by PCRand Sequencing in 
Serum Samples from Quebec Holstein Cattle with Known 
Neospora caninum Infection Status and Reproductive 
Outcome
Geary, Timothy G.1; Schwab, Anne E.2; Baillargeon, Paul3; 
Schwab, Andreas J.4; Fecteau, Gilles2

1. Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, 
Canada; 2. Faculte de Medecine Veterinaire, Universite de Montreal, 
Ste-Hyacinthe, QC, Cameroon; 3. Pfizer Animal Health, Montreal, 
QC, Canada; 4. Division of Experimental Medicine, McGill University, 
Montreal, QC, Canada

The BoLA DRB3 and DQA1 genes are part of the major 
histocompatibility complex (MHC) class II in cattle. These 
genes are highly polymorphic and have been associated 
with resistance to several diseases, such as mastitis, Bovine 
Leukemia Virus (BLV) and dermatophilosis. Sequence-based 
typing of these genes has been carried out extensively from 
blood samples; however it is often impractical or expensive 
to obtain such samples. Repositories of well-characterized 
serum from cattle are readily available in many veterinary 
research facilities. This report describes a retrospective an-
alysis of BoLA class II genotypes obtained from stored serum 
samples from Holstein cattle from Québec dairy farms, which 
were obtained as part of a previous study on bovine neo-
sporosis. Using a PCR technique to amplify DNA from serum, 
it was possible to genotype 56 cattle with known infection 
status for Neospora caninum. We identified 14 different DRB3 
and 10 different DQA1 alleles in this population. The allele 
frequency distribution was consistent with previously stud-
ied cattle populations, and alleles known to be associated 
with BLV and mastitis were present. No association was found 
between allele frequency distribution of DRB3 or DQA genes 
and infection with N. caninum. However, an association of 
allele DRB3*1001 and allele DRB3*2703 with resistance and 
susceptibility to pregnancy loss, irrespective of infection 
status, was identified. The ability to obtain retrospective DNA 
sequences from stored serum samples may find applications 
to many retrospective studies of infection biology.

CS15 - Ectoparasites

Tuesday, August, 11, 2009

CS15.1

Identification of Pro-Inflammatory Factors from the 
Sheep Scab Mite, Psoroptes Ovis
Frew, David; Mackie, Cheryl; Inglis, Neil F.; McNeilly, Tom N.; 
Burgess, Stewart T.; Huntley, John F.
Moredun Research Institute, Penicuik, United Kingdom



Abstracts: World Association for the Advancement of Veterinary Parasitology	 Calgary, Canada, 2009

33

Psoroptes ovis (P. ovis) is the causative ectoparasite of sheep 
scab, a highly contagious and debilitating disease of sheep. 
This non-burrowing mite resides on the skin surface and 
infection results in severe pruritis and loss of condition. The 
inflammatory reaction caused by the mite results in release 
of serous exudate which forms a crusty lesion, and develops 
into a scab. As the mite appears to feed on the exudate pro-
duced, this inflammatory reaction may be crucial for estab-
lishment and maintenance of infection.

We utilised primary ovine keratinoctye cultures to investigate 
potential pro-inflammatory effects of whole mite antigen 
and excretory/secretory products on keratinocytes, the initial 
cell type exposed to P. ovis. Quantitative real-time PCR has 
demonstrated that keratinocytes exposed to mite wash show 
increased IL-8 and TNF expression within 1 hour. Mite wash 
treatment resulted in a higher fold increase in expression 
of these cytokines than observed with whole mite antigen 
treatment, suggesting that secreted/excreted factors are 
crucial. Fractionation of mite wash proteins has identified a 
distinct fraction that retains the bio-active component, with 
a profound increase in IL-8 and TNF expression. This fraction 
is currently being analysed to identify the potent pro-inflam-
matory factor(s) which may be crucial in the initiation of 
the lesion and thus establishment and maintenance of mite 
infection.

CS15.2

Sheep Scab - an Integrated Genomic Approach to the 
Host Parasite Interaction
Burgess, Stewart T.1; Watkins, Craig A.1; Nisbet, Alisdair J.1; 
Norris, Belinda J.2; Frew, David1; Nunn, Francesca G.1;  
Huntley, John F.1

1. Moredun Research Institute, Edinburgh, United Kingdom; 2. CSIRO 
Livestock Industries, Brisbane, QLD, Australia

Sheep scab is a highly contagious ectoparasitic disease 
of sheep caused by the mite Psoroptes ovis (P. ovis). It is an 
important welfare issue due to the disease symptoms which 
include intense pruritis and severe exudative dermatitis. 
Host response to infection is directed against mite secretory/
excretory products and is typical of an immediate hyper-
sensitivity reaction. Sheep scab is controlled by chemical 
intervention however, there are concerns over chemical 
residues in meat and their effect on human health and the 
environment, there is also an emerging problem of drug re-
sistance. Vaccine candidates have been identified by fraction-
ating mite protein extracts however, isolation of individual 
protective proteins has proven difficult. To further improve 
development of a sheep scab vaccine we must gain a better 
understanding of the host-parasite relationship. In order to 
interrogate the host-parasite interaction in sheep scab we are 
utilising an integrated genomic approach, combining a P.ovis 
cDNA microarray to interrogate parasite-specific responses, 

with ruminant-specific microarrays to analyse host responses 
to infection, both at the local site of infection (skin biopsies) 
and systemically in whole blood. Initial data analysis confirms 
an early host systemic response to infection, indicating that 
sheep scab is likely to be regulated at both local and systemic 
levels. In addition, the importance of a number of host pro-
inflammatory factors has been highlighted in development 
of the early scab lesion. We believe that these resources will 
increase our understanding of the host-parasite relation-
ship and will potentially lead to the identification of vaccine 
candidates and biomarkers of disease.

CS15.3

Comparison of Microscopical Examination of Skin 
Scrapings and ELISA for the Diagnosis of Sheep Scab 
(Psoroptes ovis)
Bates, Peter George1; Schnyder, Manuela2; Grimm, Felix2; 
Deplazes, Peter2

1. Veterinary Medical Entomology Consultancy (VMEC), Chertsey, 
United Kingdom; 2. Institute for Parasitology, University of Zurich, 
Zurich, Switzerland

Diagnosis of sheep scab is traditionally based on a combina-
tion of clinical observation and detection of Psoroptes ovis 
in skin scrapings. Clinical signs may not be pathognomic and 
taking skin scrapings relies on finding sub-clinical lesions 
and can therefore be time consuming. The quality of the 
scraping is also important. The cryptic sites (external auditory 
canal, infra-orbital fossae and inguinal pouches) also have to 
be examined, thus increasing the examination time. In this 
study an improved ELISA was compared to the microscopical 
examination of 297 skin scrapings submitted by UK Govern-
ment Veterinary Officers, from sheep presenting with clinical 
signs of possible P.ovis infestation. P.ovis was confirmed in 
49.8% of the scrapings, with 98.6% also confirmed positive by 
ELISA. In contrast, 50.2% of scrapings were reported nega-
tive for P.ovis, with 54.4% also confirmed negative by ELISA. 
Bovicola bovis were found in seven scrapings, two of which 
(28.6%) demonstrated weak ELISA reactions. Eleven scrap-
ings reported exclusive infestation by blowfly larvae (Lucilia 
spp), seven of which (63.6%) demonstrated positive ELISA 
reactions. Two scrapings demonstrating exclusive infesta-
tions of non-parasitic mites were both negative by ELISA. 
The improved ELISA may be more sensitive, identifying more 
P.ovis infested sheep compared to traditional skin scraping, 
the active lesions undetected by the Veterinary Officer. False 
positives may occur through detection of residual anti – 
P.ovis antibody titres from previously cured P.ovis infestations 
and/or concurrent blowfly larvae or B.bovis infestations.

These investigations were funded by Defra Project: OD 0548
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CS15.4

Flyboss: a New Blowfly Strike Management Website
Besier, Rodney Brown1; le Feuvre, Arthur2; Horton, Brian3; 
Anderson, Norman4; Evans, Dianne1; Evans, Ian5; Levot, 
Garry6; James, Peter7; Schroder, Johann5

1. Department of Agriculture and Food Western Australia, Albany, WA, 
Australia; 2. Genie Inc., Pty Ltd, Warwick, QLD, Australia; 3. Department 
of Primary Industry and Water, Tasmania, Launceston, TAS, Australia; 
4. University of Melbourne, Werribee, VIC, Australia; 5. Australian Wool 
Innovation, Sydney, NSW, Australia; 6. Department of Primary Industry, 
New South Wales, Sydney, NSW, Australia; 7. Queensland Department 
of Primary Industry and Fisheries, Brisbane, QLD, Australia

Prevention of blowfly strike is a major priority for Austral-
ian wool producers. Provision of up to date, best-practice 
advice and information must be in a user-friendly format to 
assist the phase-out of mulesing and to see the adoption 
of optimal insecticide use strategies. FlyBoss aims to fit that 
niche, and in particular will address the need to effectively 
treat existing flystrikes and to plan efficient preventative 
programs. Computer model based decision aids based on 
local weather data and sheep susceptibility factors will assist 
sheep farmers to optimise sheep management, chemical 
treatments and non-chemical options to minimise the 
flystrike risk. FlyBoss will also provide a comprehensive refer-
ence for fly biology (especially for the major species, Lucilia 
cuprina), sheep and environmental factors associated with 
flystrike, and information to facilitate the appropriate choice 
of chemicals for different situations. Though the national 
sheep research organisation, the Cooperative Research Cen-
tre for Sheep Industry Innovation, FlyBoss joins WormBoss 
and LiceBoss in utilising expertise from a number of institu-
tions to provide the sheep industries with easily-accessed, 
current and locally-targeted information to facilitate effective 
blowfly strike management. 

CS16 - Workshop - Resistance and Control

Tuesday, August, 11, 2009

CS16.1

Nematode Control in Farm Situations. Evolution of 
Control, and the Challenge of Resistance. A Practitioner’s 
View
Mejía, Miguel E.2, 1; Licoff, Nicolás2; Lazaro, Luciana2;  
Lacau-Mengido, Isabel M.1

1. IBYME-CONICET, Buenos Aires, Argentina; 2. Private Practitioner, 
Lincoln, Argentina

Parasite control has evolved over the last 25 years in Argen-
tina. In the 80s, productivity impulsed nematode control 

and many systems were developed: Tactic systems based on 
fixed treatments, Systematic (falsely called “0” risk) models 
proposed to cut the cycle, and Integrated control as the most 
rational. Ivermectin appeared with great impact in produc-
tion and in “apparent” control of worms. 

In the 90s, epidemiological-based models proposed the 
“Strategic” system based in the effect of some strategic treat-
ments on larval availability and the consequent infection. 
Then, a pronounced decrease in drug prices also took place, 
and it became easier to deworm with long acting drugs, 
than to sample, pay for assessment, or think; every-30-days 
deworming was established. 

In this decade resistance appeared and control systems 
proposed by scientists are more rational, with rotation of 
drugs and less use of them, and an epidemiological base for 
the control. But farmers continue to deworm without assess-
ment, and long acting products are invading the market. 
Resistance is not known, nor believed to exist in many cases.

We will discuss the real problems a vet has when he/she has 
to deal with parasites, resistance, farmers, publicity, drug 
quality, and production system variability. We will show many 
examples of everyday problematic decisions, and try to give 
a “practical” view on EPG interpretation in relation with resist-
ance; on reduction tests in farm situations, and the “real”? 
significance of those results. We will also analyze the evolu-
tion of resistance in some farms and the concept of practical 
reversion.

CS17 - Companion Animal Symposium

Tuesday, August, 11, 2009

CS17.1

ESCCAP: the Role of an INGO (International Non-
Governmental Organisation) in Contributing to the 
Understanding and Control of Companion Animal 
Parasites in a Changing Landscape
Fisher, Maggie A.; Thamsborg, Stig; Schnieder, Thomas; 
Joachim, Anja
European Scientific Counsel Companion Animal Parasites, Malvern, 
United Kingdom

ESCCAP (European Scientific Counsel Companion Animal 
Parasites) is an independent, not-for-profit, international 
non-govermental organisation that develops guidelines and 
promotes good practice for the control and treatment of 
parasites in companion animals within Europe. ESCCAP be-
lieves that with effectively communicated proper advice the 
risk of diseases and parasite transmission between animals 
and humans can be minimised. ESCCAP aspires to see a Eur-
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ope where companion animal parasites no longer threaten 
the health and wellbeing of animals and humans.

Despite many parts of Europe being united within the 
European Union, linguistic and other national differences has 
led ESCCAP to adopt a central structure affiliated to national 
associations in each of the countries or regions where it is 
active. Legislative individualities in some countries, such as 
the interpretation of medicine regulations in Denmark and 
the border parasiticide treatments in the UK, require spe-
cial consideration. In contrast, climate, travelling pets, wild 
animals and parasite species are not constrained by legisla-
tive or national boundaries. ESCCAP is faced with a situation 
where current evidence suggests that the potential for the 
extension of the endemic areas of various zoonotic and non-
zoonotic parasites including tick-borne diseases, leishmani-
osis and Echinococcus multilocularis is becoming a reality. 

The symposium will consist of an introduction presenting an 
update on ESCCAP and its activities, individual presentations 
to illustrate the challenges facing a European organisation 
committed to the reduction of the impact of companion ani-
mal parasites, and the ways in which ESCCAP has addressed 
this to date and will in future. Members of CAPC (Companion 
Animal Parasite Council) from the United States of America, 
will be invited to join the discussion which will focus on how 
non-governmental organisations like as CAPC and ESC-
CAP can contribute effectively to controlling parasites in a 
changing landscape. 

CS18 - Equine Parasites

Tuesday, August, 11, 2009

CS18.1

Donkeys Parasites in the UK; Infection Levels, Treatment 
Intervals and Anthelmintic Use
Burden, Faith; Trawford, Andrew
The Donkey Sanctuary, Sidmouth, United Kingdom

Donkeys are often perceived as important parasite reservoirs, 
often blamed for being asymptomatic carriers of lungworm 
and carriers of drug resistant cyathostomes. Little is known 
about parasite infection levels in donkeys in the UK or anthel-
mintics used for donkeys and their treatment intervals. The 
aim of this study was to determine levels of parasite infection 
in donkeys new to The Donkey Sanctuary, UK over a 4 year 
period (2004-08) using coprological techniques. A question-
naire survey of previous anthelmintic use was carried out 
to determine drug choice and frequency of treatment. A 
study of all new relinquishments (n=735) showed that 73% 
of donkeys had an identifiable strongyle infection, 4% liver 

fluke, 3% tapeworm and 4% lungworm infection. The median 
interval since last anthelmintic treatment was 3 months 
(range 0-48 months). Notably 13.6% (n=73) of responders 
(n=542) indicated that their donkeys had never been treated 
for parasites. Owners only identified the anthelmintic prod-
uct used in 62% of cases, ivermectin was the most commonly 
used (41%) followed by benzimidazoles (21%), moxidectin 
(13%), pyrantel embonate (12%), ivermectin + praziquantel 
(11%) and moxidectin + praziquantel (2%). Donkeys in the 
UK clearly carry a range of parasites; levels of infection with 
lungworm in particular appear much lower than that which 
is regularly quoted. Donkeys obviously will act as parasite 
reservoirs but they may not deserve their reputation as a sig-
nificant parasite reservoir within the UK. Treatment intervals 
are similar to those seen in other equids in the UK with most 
(74%) anthelmintics administered being specifically licensed 
for donkeys.

CS18.2

Gasterophilus Nasalis (Diptera: Ostridae): a Major Cause 
of Rectal Prolapse in Working Donkeys in Ethiopia
Getachew, Mulugeta1; Innocent, Giles2; Trawford, Andrew3; 
Feseha, Gebreab4; Reid, Stuart J.2; Love, Sandy5

1. The Donkey Sanctuary, Devon, United Kingdom; 2. Division of Animal 
Production and Health Comparative Epidemiology and Informatics, 
Glasgow, United Kingdom; 3. The Donkey Sanctuary, Sidmouth, United 
Kingdom; 4. Faculty of Veterinary Medicine, Debre Zeit, Ethiopia;  
5. Division of Companion Animal Sciences, Glasgow, United Kingdom

Gasterophilus larvae are common obligate parasites in the 
gastrointestinal tract of equids. Although the current concept 
is that they are considered to be well tolerated by their host, 
they have been incriminated in inducing gastric erosion, 
ulcers and abscesses. A recent retrospective study made in 
Ethiopia showed that Gasterophilus nasalis was the major 
cause of rectal prolapse in working donkeys. Data obtained 
from the Donkey Health and Welfare Project (DHWP) clinic in 
Ethiopia from 1995 to 2004 revealed 83.7% (n=177) of rectal 
prolapse cases were due to G. nasalis. The larvae re-attach 
temporarily to the rectal mucosa after passing through the 
digestive tract. This may stimulate an increased frequency 
of defaecation, irritation, inflammation and intense tenes-
mus, leading to mucosal prolapse. Previous studies have 
reported that this re-attachment at the rectal mucosa is the 
main behaviour of G. haemorrhoidalis. The current result 
showed that G. nasalis also follows similar behavior, at least in 
donkeys. The average and median numbers of G. nasalis per 
infected donkey were 66 and 64, respectively, with a range of 
2-195. Over 100 G. nasalis were recovered from the rectum of 
over 21% of donkeys presented with rectal prolapse. Cases 
of rectal prolapse and the number of larvae recovered were 
higher during the wet and cool season compared to the dry 
and warm season. A significant decrease of rectal prolapse 
was noted since the DHWP, under the auspices of the Donkey 



Abstracts: World Association for the Advancement of Veterinary Parasitology	 Calgary, Canada, 2009

36

Sanctuary, launched its strategic anthelmintic treatment 
programme.

CS18.3

Structure of Strongylid Communities of Wild and 
Domestic Equids in Ukraine and Modern Methods of 
Parasite Control
Kuzmina, Tetyana1; Kharchenko, Vitalii1; Zvegintsova, Natalia2

1. Schmalhausen Institute of Zoology NAS of Ukraine, Kyiv, Ukraine; 
2. Biosphere Reserve “Askania Nova”, Askania-Nove, Kherson Region, 
Ukraine

The aim of the present work was to examine the structure of 
strongylid communities of 5 equid species and analyze the 
current methods of parasite control in Ukraine. Totally 156 
animals were involved into study: 84 horses, 30 donkeys, 
22 Przewalski’s horses, 11 zebras and 9 Turkmenian kulans. 
Animals were treated with “Univerm” (0.2% aversectin, Rus-
sia). Faecal sampling (200 g each) was performed at 24, 36, 
48 and 60 hours after treatment; all nematodes expelled 
(76,054 specimens) were collected and identified. Totally 37 
strongylid species were found. In horses, 26 strongylid spe-
cies were found; the number of species per host was from 7 
to 18 (aver. 10.2 ± 3.4). In Przewalski’s horses, 31 species were 
found; from 10 to 18 species (14.6 ± 2.3) per host. In donkeys, 
24 species were found; from 6 to 15 species (9.6 ± 2.9) per 
host. In zebras, 17 species were found; from 3 to 13 species (7 
± 3.6) per host. In kulans, 24 species were found; from 10 to 
16 species (13.2 ± 2.6) per host. The shape of the prevalence 
frequency distribution of strongylid species was bimodal in 
horses and donkeys and multimodal in Przewalski horses, 
zebras and kulans. Bray-Curtic cluster analysis revealed 
similarity of strongylid communities of donkeys and kulans 
comparing with others equids. Frequent anthelmintic treat-
ments lead to strongylid community structure destruction 
and cause the development of resistance in nematodes. Inte-
grated control has to be prospective approach for long-term 
parasite control in various types of horse-keeping systems in 
Ukraine.

CS18.4

Seasonal Variation in Development and Survival of 
Parascaris equorum Eggs in Pasture or on Gravel Surface
Lindgren, Kristina Inger Nilsdotter1; Roepstorff, A.1; Osterman 
Lind, E.2; Höglund, J.3

1. Swedish Institute of Agricultural and Environmental Engineering, 
Uppsala, Sweden; 2. Department of Virology, Immunology and 
Parasitology, National Veterinary Institute, Uppsala, Sweden; 3. 
Department of Biomedicine and Veterinary Public Health, Section of 
Parasitology (SWEPAR), Swedish University of Agricultural Sciences, 
Uppsala, Sweden

It has been suggested that a major source of Parascaris equor-
um infection in foals is from overwintered eggs deposited 
by the previous generation of foals. To study the transmis-
sion in different environments an experimental study was 
initiated in August 2008, when standardised faecal pats with 
a known number of P. equorum eggs were deposited in plots 
with either short grass or gravel. A second deposition was 
also conducted in late October. The aim is to quantify the 
number of surviving eggs and their developmental stages 
in faeces and at the ground level in both environments until 
April 2010. Triplicate samples will be analysed at 1, 2, 4, 8, 16, 
32, 52 och 84 weeks after deposition. Air and ground tem-
peratures and relative humidity’s will also been constantly 
recorded near the faecal pats.

Eight weeks after the summer deposition the number of eggs 
in the faecal pats had decreased by approximately 50% on 
gravel and by as much as 90% on grass, which was partly due 
to the fact that the faecal pats disappeared quicker on grass. 
In contrast, eight weeks after the autumn deposition the 
number of eggs in the faecal pats had decreased by approxi-
mately 10% on both gravel and grass.

The difference was related to a higher activity in the pats of 
dung degrading organisms after deposition in the summer 
compared to the autumn. 

There were about 10-200 times more eggs in the soil samples 
from the grass surface than from the gravel. 

CS19 - Epidemiology and Control

Tuesday, August, 11, 2009

CS19.1

Effect of Maize Supplementation and Natural Nematode 
Infection on Fodder Selection and Consumption by Hair 
Sheep Lambs Under a Mixed Grass/Browse Pasture
Retama-Flores, Cecilia; Torres-Acosta, Felipe; Sandoval-Castro, 
Carlos Alfredo; Aguilar-Caballero, Armando Jacinto; Camara-
Sarmiento, Ramon; Canul-Ku, Hilda Lorena
Universidad Autonoma de Yucatan, Merida, Mexico

Introduction: Energy supplementation improves resilience 
of sheep and goats browsing tropical forest. Nutrient ma-
nipulation and infection might induce consumption of leg-
ume trees, containing protein and plant secondary metab-
olites such as tannins. The aim was to evaluate the effect of 
maize supplement and natural gastrointestinal nematode 
(GIN) infection on the feeding behavior of sheep fed in a 
mixed grass/browse pasture.

Methods: Twenty nine hair sheep lambs, raised nematode 
free, were allocated to four groups: Infected, non-supple-
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mented (I-NS, n=8), infected, supplemented at 1.5% LW 
(I-S1.5%, n=7), treated against GIN and non-supplemented 
(T-NS, n=7), and treated against GIN, supplemented at 1.5% 
LW (T-S1.5%, n=7). Animals browsed for 70 days. Intake, for-
age selection, LWG, blood red cells (RBC), hemoglobin (Hb), 
hematocrit (PCV) and eggs per gram of feces (EPG) were 
measured every 14 days. Metabolizable energy (ME) and 
protein (MP) supply from feeds were estimated. 

Results: All groups showed low dry matter intake (DMI) (<2% 
LW). The T-S1.5 and I-S1.5% groups had higher DMI (fodder 
+ maize) (P<0.05) resulting in higher ME and MP intake. All 
groups had similar fodder selection patterns. No correlation 
was found between type of fodder selected and EPG. The 
T-S1.5%, I-S1.5% and T-NS groups had higher LWG, RBC, Hb 
and PCV than I-NS. No difference was found on EPG between 
the I-NS and I-S1.5% groups (P>0.05). The metabolic cost of 
GIN was lower in the I-S1.5% (ME 0.70 MJ/d and MP 9.2g/d) 
than I-NS (ME 1.46 MJ/d and MP 12.71g/d).

Conclusion: In this trial, energy supplementation and natural 
infection did not increase consumption of legume trees in 
growing hair sheep.

CS19.2

Genes that Affect Faecal Egg Count (FEC) for Gastro-
Intestinal Parasites in Lambs
Hickford, Jon GH1; Zhou, Huitong1; Fang, Freeman1; Forrest, 
Rachel HJ1; Lin, Yi-Sien1; Smyth, Anna V.1; Frampton, Chris M.2

1. Lincoln University, Lincoln University, New Zealand; 2. Christchurch 
School of Medicine, Christchurch, New Zealand

Lamb resistance to GI parasites, as assessed by Faecal Egg 
Count (FEC), has been associated with variation in genes 
encoding components of the immune system. In this study 
we assessed the role of variation in the ovine immunoglobu-
lin heavy constant alpha-chain gene (IGHA), Toll-like receptor 
4 gene (TLR4), MHC-DQA1 and MHC-DQA2 on FEC in lambs 
subjected to “mixed field-challenges” by the Nematodirus 
and Strongyle species present on farms in the South Island, 
NZ. The lambs were of the Merino, Polwarth and Corriedale 
breeds. Faecal samples (at 4 and 9 months) were collected 
from over 7000 male lambs, on 37 farms and over two years, 
and Nematodirus sp. and Strongyle genera FEC was calcu-
lated. Variation in the genes was assessed using published 
methods and Strongyle genus/species identifications were 
performed on a pooled faecal sample from each farm by 
larval culture. For each gene, General Linear Mixed Effects 
Models (GLMMs) were used to analyse the impact of allele 
presence and genotype on each of the measures of FEC (i.e. 
Nematodirus sp., Strongyle genera and total FEC). When the 
data was split at the level of farm by predominant parasite 
type in the pooled samples, some associations were ob-
served between genetic variation and the different measures 
of FEC, but there were few overall effects detected. Typically 

the variation in FEC that could be predicted was small, and 
we conclude that the genes would not be that effective as 
gene-markers for resistance and/or would only be useful for 
specific parasite challenges at a particular time during lamb 
growth.

CS19.3

Epidemiology of Cryptosporidium Isolates from Swedish 
Dairy Cattle
Silverlås, Charlotte1; Näslund, Katarina2; Björkman, Camilla1; 
Mattsson, Jens G.2

1. Dept of Clinical Sciences, Div. for Ruminant Medicine and Veterinary 
Epidemiology, Swedish University of Agricultural Sciences, Uppsala, 
Sweden; 2. Department of Virology, Immunobiology and Parasitology, 
National Veterinary Institute, Uppsala, Sweden

What was previously defined as Cryptosporidium parvum 
based on morphology at microscopy has recently been 
separated into several species based on a combination of 
morphology, infection pattern and DNA-analysis. Crypto-
sporidium-positive samples from cows, young stock and 
preweaned calves in 70 dairy herds were analysed by DNA 
sequencing of the 18S rRNA-gene to determine species 
identity. Cryptosporidium bovis was the most common 
species, detected in 98 of 139 (71%) calves, 51 of 63 (81%) 
young stock and 10 of 12 (83%) cows. Cryptosporidium bovis 
showed some age related distribution but we did not see 
the total C. parvum dominance in preweaned calves that has 
previously been reported. In addition, C. bovis was detected 
from seven days of age, showing that the prepatent period 
in Cryptosporidium-naïve calves is shorter than the previ-
ously stated 10 days. Cryptosporidium ryanae was detected 
in calves (9%) and young stock (16%), whereas C. andersoni 
was found in young stock (3%) and cows (17%). Cryptospor-
idium ryanae became gradually more common with age in 
calves. Cryptosporidium parvum was found in 21% of calves 
and showed an age-related pattern as 90% of these calves 
were <1 month old, in comparison to 56% of C. bovis-positive 
and 42% of C. ryanae-positive calves. Diarrhoea was more 
common in calves with C. parvum, and these calves were also 
younger than diarrhoeal calves with C. bovis.

The GP60 gene was sequenced from C. parvum-positive sam-
ples (n=29). Nine subtypes from subtype families IIa and IId 
were detected. Only one subtype was present in any herd. Six 
of the subtypes have been described and three were novel 
ones. Five of the six previously described subtypes identified 
have been isolated from humans. Whether there is a zoonotic 
potential or not in the three new subtypes remains to be 
revealed.
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CS19.4

Evaluation of Efficacy of Baycox® (toltrazuril) for 
Improvement of Post-Weaning Gut Health in a European 
Pig Herd
McOrist, Steven1; Blunt, Ruth1; Deniz, Abdul2

1. University of Nottingham, Sutton Bonington, United Kingdom;  
2. Bayer Animal Health, Monnheim, Germany

Clinical studies of possible post-weaning benefits of tol-
trazuril for neonatal coccidial control have not been com-
prehensive. This study evaluated the efficacy of toltrazuril 
( Baycox ® 5% oral suspension) for the improvement of gut 
health in a typical EU grower-finisher pig herd. The herd had 
a long-standing embedded Isospora coccidial infection. Over 
200 Group A pigs received Baycox® at day 4 of age, and over 
200 Group B pigs received placebo. Pigs were weaned at 
day 21 and subsequent gut health monitored up to day 105. 
No major enteric or other disease outbreaks were recorded 
during the trial. The results showed markedly improved feed 
conversion in grower-finisher pigs given Baycox®, particularly 
in the mid to late finisher period. Serology results suggested 
an early (before day 56) and mild ongoing exposure to 
Lawsonia. The titres in Group B are higher, with fewer nega-
tives throughout, suggesting that Baycox has protected pigs 
from developing pathogenic Lawsonia infections. Three pu-
tative positive results for Brachyspira hyodysenteriae (swine 
dysentery) were clearly identified from Group B between 
days 84 and 105. Salmonella, PCV2, Brachyspira pilosicoli, E 
coli and Clostridia results were not noteworthy. There was 
more diarrhoea noted (p<0.001) in the piglets around wean-
ing age in group B (untreated), by blinded investigators. 
These results confirm the protective effect of Baycox® on the 
gut health of young pigs around weaning age. They also sug-
gest that valuable effects on feed conversion can be due to 
protection against damages caused by coccidiosis and both 
B hyodysenteriae and Lawsonia infections. 

CS20 - Besnoitia Symposium

Tuesday, August, 11, 2009

CS20.1

Bovine Besnoitiosis: Emerging in Europe
Gottstein, Bruno1; Jacquiet, Phillipe3; Cortes, Helder2; Schares, 
Gereon4; Ortega-Mora, Luis5

1. Inst. Parasitology, Bern, Switzerland; 2. Laboratório de Parasitologia, 
Universidade de Évora, Évora, Portugal; 3. Service de Parasitologie Ecole 
Vétérinaire de Toulouse, Toulouse, France; 4. Friedrich-Loeffler-Institut, 
Wusterhausen, Germany; 5. Animal Health Department, University 
Complutense, Madrid, Spain

In Europe, the historically known areas of bovine besnoitiosis 
included Southern France, Spain and Portugal, where the 
disease actually received very little attention until the past 5 
years, since when its prevalence seemed to be dramatically 
increasing in France, reaching the near borders of Switzer-
land, Germany and Italy. Consequently, first cases/outbreaks 
have been recently recorded in neighboring countries of 
France, such as Italy and Germany. Respective data and 
information will be provided with two presentations, one 
by [Jacquiet P, Alzieu JP, Grisez C, Prevot F, Lienard E, Salem 
A, Lagalisse Y, Buholzer P and Gottstein B] (“Emergence of 
bovine besnoitiosis in France between 2001-2009 and recent 
epidemiological surveys”) and the other by [Gollnick NS, Ros-
taher A, Majzoub M, Basso W and Schares G] (“Besnoitiosis - a 
new emerging cattle disease in Germany?”). In the presence 
of disease on a herd level, or by the time the option is on 
buying animals for reproduction purposes, it is important to 
avoid acquirement of or to eliminate the presence of infected 
animals. Clinically manifest cases, due to the occurrence of 
typical signs, are easily detectable. Subclinically infected ani-
mals, however – more difficult to be diagnosed – play an im-
portant role, as the parasite may be inapparently transmitted 
either iatrogenically or by insect vectors. Histopathology, due 
to the very high number of cyst on the skin of sick animals 
is a good method to diagnose acute disease, but not for the 
detection of chronic or subclinical infection, where the num-
ber of cyst on an overall cattle may still be high, but scarce 
on a histological skin slide. In this field, extensive epidemio-
logical, clinical and diagnostic experiences will be provided 
by two respective presentations, one by Cortes et al. (“Ex-
periences with bovine besnoitiosis in Portugal), and another 
by [Aguado-Martínez A, Alvarez Garcia G and Ortega-Mora 
LM] (“Present situation of bovine besnoitiosis in Spain”). 
Recently, new diagnostic tools (serology and PCR) have been 
developed, which for the first time will allow to carry out 
reliable large scale epidemiological surveys. These tools will 
be presented by [Gottstein B, Cortes H, Jacquiet P, Frey C and 
Mueller N] (“laboratory diagnosis of bovine besnoitiosis”). 
Conclusively, bovine besnoitiosis is emergingly affecting 
cattle herds of Western and central Europe, thus veterinary 
public health authorities need to become sensitized on the 
problem. Due to the lack of knowledge on many aspects of 
epidemiology and transmission, respective research needs to 
be urgently developed.
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CS21 - Drug Resistance

Tuesday, August, 11, 2009

CS21.1

Ivermectin Resistance in Cyathostomes in Four Donkeys 
Herds at the Donkey Sanctuary, UK
Trawford, Andrew; Burden, Faith
The Donkey Sanctuary, Sidmouth, United Kingdom

The Donkey Sanctuary has 2500 donkeys resident on its nine 
farms in the south west of the UK. In 2005 we reported re-
duced egg reappearance periods (ERP) for moxidectin in our 
donkey herds. Since 2005 we have been monitoring faecal 
egg counts in our herds on a four weekly basis and subse-
quently identified a reduction in ERP for the macrocyclic 
lactone ivermectin. To determine efficacy of the drug in four 
of our geographically separate locations we carried out faecal 
egg count reduction (FECR) tests 14 days post-deworming 
with an ivermectin equine paste formulation (Eraquell™). 
FECR tests showed mean reductions of 91% (range 0 – 100%), 
97% (range 50 – 100%), 84% (range 0-100%) and 94% (range 
33 – 100%) in locations A, B, C and D respectively. Post-
dosing samples were positive in 25% of donkeys in location 
A, 10% of donkeys in location B, 39% donkeys in location C 
and 17% in location D. Under field conditions there was a 
lack of efficacy of ivermectin which, on the basis of both the 
shortened ERP and the FECR test results, was attributed to 
ivermectin resistance of cyathostomes. This result is perhaps 
unsurprising as parasite populations at location A and B have 
previously been demonstrated to have reduced susceptibility 
to the related macrocyclic lactone moxidectin.

CS21.2

Phenotypic and Genotypic Characterization of 
Benzimidazole Susceptible and Resistant Isolates of 
Haemonchus Contortus
Varady, Marian; Cudekova, Patricia; Dolinska, Michaela; 
Konigova, Alzbeta; Corba, Julius
Parasitological Institute, Kosice, Slovakia

The study was designed to compare the in vitro (Egg hatch 
test - EHT) and molecular (Allele-specific PCR – AS-PCR, Pyro-
sequencing) methods as tools for detection of benzimidazole 
resistance in Haemonchus contortus, a nematode parasite of 
small ruminants. Comparisons were made during the course 
of experimental infection and changes in EHT and Pyrose-
quencing test were monitored to measure the correlation be-
tween in vitro and molecular tests. EHT and AS-PCR test were 
performed according to WAAVP recommendations. Both 
molecular tests have been used to discriminate of the TAC/

TTC polymorphism in the beta-tubulin 200 codon of nine 
(four resistant and five susceptible) isolates of Haemonchus 
contortus. Using DNA from 100 third-stage larvae (AS-PCR) 
or from 1000 L3s (Pyrosequencing) the PCR based analysis 
revealed a decrease of the homozygous TTC/TTC genotype 
and an increase in heterozygous TTC/TAC and homozygous 
TAC/TAC individuals in all resistant isolates. Both methods 
showed comparable and reliable results with regard to detec-
tion of benzimidazole resistance. The molecular tests have an 
advantage over the EHT because of its higher sensitivity. On 
the other hand, EHT is less time-consuming, allowed reliable 
detection of <10 % resistance allele frequency and is fairly 
reliable for detection of benzimidazole resistance under field 
conditions.

The study was supported by PARASOL (FOOD-
CT-2005-022851) project of EU 6th Framework Programme.

CS21.3

Standardisation, Evaluation and Field Use of the LMIT for 
Cattle Parasitic Nematodes
Demeler, Janina1; El Abdellati, Abdelkarim2;  
Coles, Gerald C.3; Höglund, Johan 4; Kleinschmidt, Nina5; 
Koopmann, Regine5; Vercruysse, Jozef2; Várady, Marian6;  
von Samson-Himmelstjerna, Georg1

1. Stiftung Tierärztliche Hochschule Hannover, Hannover, Germany; 
2. Ghent University, Faculty of Veterinary Medicine, Laboratory for 
Parasitology, Merelbeke, Belgium; 3. University of Bristol, Bristol, United 
Kingdom; 4. SWEPAR, Swedish University of Agricultural Sciences, 
Uppsala, Sweden; 5. Johann Heinrich von Thünen Institute of Organic 
Farming of the Federal Agricultural Research Centre, Trenthorst, 
Germany; 6. Parasitological Institute of the Slovak Academy of Sciences, 
Kosice, Slovak Republic

Gastrointestinal parasites of livestock cause serious economic 
losses on farms with intensive grazing. Currently many cattle 
and sheep industries rely heavily on chemically based para-
site control. Resistance against all classes of commercially 
available anthelmintics is an increasing problem in sheep 
and emerging resistance in cattle nematode populations has 
been reported in several countries worldwide. To be able to 
determine the extent of resistance in nematodes of farm ani-
mals and to monitor the success of any resistance manage-
ment requires reliable tests for the detection of anthelmintic 
resistance.

Various in vitro detection methods such as the Egg Hatch 
Test, Larval Development Test and Larval Migration Inhibition 
Test (LMIT) have been developed for sheep parasitic nema-
todes. This work describes the development and standardiza-
tion of a LMIT for two cattle nematodes, Cooperia oncophora 
and Ostertagia ostertagi. Subsequently, the LMIT has been 
evaluated by ring testing susceptible and ivermectin (IVM) 
resistant isolate (C. oncophora only) in five different labora-
tories and EC50-values were found to be highly reproducible. 
Screening of field isolates revealed higher EC50-values for 
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IVM in the LMIT before treatment on those farms where 
insufficient reduction of egg counts in the FECRT were 
observed, compared with those farms, where complete FECR 
was recorded. This demonstrates that the established LMIT 
might be suitable for the detection of emerging resistance. 
The prevalence of C. oncophora present after treatment on 
more than 70% of the tested farms in Germany suggests 
that reduced efficacy of IVM might be a still underestimated 
problem in European cattle stocks.

CS21.4

Faecal Egg Count Reduction Test (FECRT): Arithmetic or 
Geometric Means?
Dobson, Robert J.1; Sangster, Nick C.2; Besier, Robert B.3; 
Woodgate, Robert G.3

1. Murdoch University Veterinary Science, Murdoch, WA, Australia;  
2. School of Animal & Veterinary Sciences, Charles Sturt University, 
Wagga Wagga, NSW, Australia; 3. Department of Agriculture & Food 
WA, Albany, WA, Australia

The process of conducting a faecal egg count reduction test 
was simulated to examine whether arithmetic or geometric 
means offer the best estimate of efficacy. By assuming a 
known drug efficacy, distribution and mean of worm counts 
we drew random samples from the hypothetical population, 
to estimate efficacy using arithmetic or geometric means 
for comparison with the known efficacy. Two components 
of sample variation were simulated: the counts of individual 
hosts selected from the general population was modelled 
by the negative binomial distribution with varying degrees 
of aggregation; for eggs found in an aliquot of faeces used 
to estimate the worm egg count a Poisson distribution was 
assumed. To determine the geometric mean a constant(C) 
must be added to all counts if the dataset contains zeros 
but different Cs can provide substantially different efficacy 
estimates, C was set to 25, 12 or 1. Ten thousand separate 
efficacy trials to estimate mean efficacy and its 95% confi-
dence limits based on arithmetic or geometric means were 
simulated. Arithmetic means best estimated efficacy for all 
different levels of worm aggregation in the host population. 
For moderate levels of aggregation and with C=1 the geo-
metric mean substantially overestimated efficacy. The bias 
was reduced if C was increased to 25 but the results were no 
better than those based on arithmetic means. For very high 
levels of aggregation (over-dispersed populations) the geo-
metric mean underestimated efficacy regardless of the size 
of C. Arithmetic means offered the simplest and least biased 
way to estimate efficacy.

CS21.5

Use of Box-Cox Transformation Technique for Fitting 
Fecal Egg Count Observations in a Cattle Population
Gasbarre, Louis C.1; Silva, Marcos V.2; Sonstegard, Tad S.1; Van 
Tassell, Curtis P.1

1. USDA, Bovine Functional Genomics Lab, Beltsville, MD, USA; 2. 
Embrapa Dairy Cattle, Juiz de Fora, Brazil

Fecal egg count (FEC) is used to identify and quantify 
gastrointestinal parasite infestations. FEC values are not 
“normally” distributed and a small percentage of the herd 
is responsible for the majority of parasite transmission. 
In an attempt to bring FEC distribution close to normal-
ity, logarithmic transformations have been used for these 
data. Unfortunately, normalization of the distribution is not 
achieved in the majority of the cases, resulting in the neces-
sity of using less sensitive non-parametric statistics analyses, 
and the inability to fit the data into more complex genetic 
analyses. In this study we compared an extension of the 
Box-Cox transformation to determine the efficiency of this 
transformation compared to log transformation. Between 
1992 and 2006, 12,450 observations of FEC were collected 
from 498 animals (males and females) from the BARC Angus 
herd. Contemporary group was defined as animals entering 
in experiment together. There were 19 contemporary groups 
in the study. The statistical model used in ANOVA included 
the contemporary groups, sex of the animal and age at test, 
as fixed effect, and error, as random effect. Results show that 
Box-Cox transformation reduced coefficients of asymmetry 
in all the variables studied. Plotting the residuals (stem-leaf 
and Normal plot graphs for normal distribution and box-plot 
for homogeneity of variance) for each trait and checking 
the parameters of the normal distribution and homogeneity 
of variance, Box-Cox was always superior to log. As the log 
transformation is a special case of the Box-Cox, this trans-
formation will be, at least, equal to log, never worse.

CS21.6

Monitoring the Efficacy of Anthelmintic Drugs in Small 
Ruminants in the State of São Paulo, Brazil: Preliminary 
Results
Veríssimo, Cecília J.2; Méo, Simone C.3; Oliveira, Daniel C.2; 
Curci, Vera M.2; Ueno, Tatiana H.2; Rodrigues, Carlos C.2; Costa, 
Ricardo D.2; Pereira, José R.2; Margatho, Luiz Florêncio F.2; 
Chiebao, Daniela P.2; Molento, Marcelo Beltrao1

1. UFPR, Curitiba, Brazil; 2. APTA, Sao Paulo, Brazil; 3. Embrapa/CPPSE, 
São Carlos, Brazil

The sheep and goat industry in the state of São Paulo (SP) is 
relatively new with animals, and their parasites, coming from 
many parts of Brazil without previous drug history. Producers 
have focus on meat producing animals with large invest-
ment. Helminths, mainly Haemonchus sp., Trichostrongylus 
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sp. and Cooperia sp. maybe found throughout the year due 
to SP’s subtropical climate (hot and dry to mild and humid 
areas). The objective of this 2-year project is to determine the 
efficacy of ivermectin, moxidectin, albendazole, levamisole 
and closantel in small ruminants by faecal egg count reduc-
tion test (FECRT) and coproculture in 32 farms. The DNA from 
larvae and adults will be collected for -tubulin determination. 
Although there is no data regarding previous drug testing 
the actual management will be investigated. Comparison will 
be made using RESO 2.0. So far, 08 farms were tested and the 
results showed a disturbing situation to all compounds with 
high efficacies reaching less then 80%. The most prevalent 
genus found was Haemonchus sp.. Taken these first results 
one may presume that the sheep and goat industry will suf-
fer to have a positive balance for investments if no interven-
tions are made towards the introduction of a new set of sus-
tainable parasite control strategies. These must include the 
introduction of parasite-tolerant breeds, FAMACHA, herbal 
therapy and the introduction of susceptible parasite isolates. 
Results will be present at the individual level.

CS22 - Pharmacology

Tuesday, August, 11, 2009

CS22.1

Use of a Rodent Model for the Optimization and 
Characterization of a Novel Class of Anthelmintics
Schorderet Weber, Sandra1; Ducray, Pierre2; Gauvry, Noelle2; 
Goebel, Thomas2; Schroeder, Frank1; Lambert, Jacques1; 
Kaminsky, Ronald1

1. Novartis Centre de Recherche, St Aubin, Switzerland; 2. Novartis 
Animal Health Inc., Basel, Switzerland

Amino-Acetonitrile Derivatives (AADs) are a recently de-
scribed chemical class with high activity against gastro-
intestinal nematodes in sheep and cattle. The chemical 
optimization leading to the discovery of drug development 
candidates was pursued in gerbils (Meriones unguiculatus) 
simultaneously infected with sheep derived Haemonchus 
contortus (Hc) and Trichostrongylus colubriformis (Tc). This 
model proved to be ideal for structure–activity relationship 
analysis. Other advantages were a short experimental time, 
the limited quantity of active required, and the economy of 
space and resources.

The first tested AADs, active orally in gerbils at 10 mg/kg 
against only Hc, were chemically optimized to obtain mol-
ecules able to eliminate Hc and Tc at doses of 1 mg/kg orally 
and 3.2 mg/kg subcutaneously. These results correlated with 
those obtained in sheep, leading to a reduction of the min-
imum effective dose and to a wider activity spectrum.

Tolerability, enantiospecific activity and activity against 
nematode isolates resistant to known anthelmintic classes 
could also be evaluated in gerbils. The best analogues in the 
gerbil model were used to identify drug development candi-
dates, including monepantel (ZOLVIX®), in sheep. 

ZOLVIX and monepantel are not registered or available for 
sale in Canada.

CS22.2

The Safety of ZOLVIX® (Monepantel), an Amino-
Acetonitrile Derivative, when Administered to Sheep
Malikides, Nicholas1; Little, Andrew2; Hosking, Barry C.1; 
Helbig, Rainer2

1. Novartis Animal Health Australasia Pty Limited, Kemps Creek, NSW, 
Australia; 2. Novartis Animal Health Inc., Basel, Switzerland

The novel chemical class of synthetic anthelmintics, the 
Amino-Acetonitrile Derivatives (AADs) has recently been 
brought to the market in New Zealand as an oral anthelmin-
tic for sheep (ZOLVIX®; 25 g/L monepantel). As a new chem-
ical class with a novel mode of action, the tolerability, margin 
of safety and potential adverse effects on reproduction were 
investigated in a preliminary study with a development for-
mulation and three comprehensive studies with the commer-
cial formulation. These were conducted in compliance with 
applicable guidelines for target animal safety studies. 

Safety was evaluated on identification of potential adverse 
effects from clinical observations, food and water consump-
tion, veterinary examinations, body weight, clinical patho-
logical variables, and gross and microscopic pathological 
variables. Potential adverse effects on reproductive indices 
were also determined in a specific study covering all phases 
of the reproductive process. 

There were no adverse events related to treatment and 
monepantel was well tolerated at x33 the maximum rec-
ommended dose (MRD). ZOLVIX was also well tolerated by 
sheep. No differences in responses to treatment were noted 
in 2–4 week old lambs at x10 MRD. Repeated administration 
to weaned lambs (eight treatments at 3-week intervals at x1, 
x3 and x5 MRD) did not induce any relevant adverse effects. 
There is no risk for the use of ZOLVIX in breeding sheep of 
both genders. 

The margin of safety for ZOLVIX is at least x10 MRD. The AADs 
are well tolerated and of low toxicity to sheep.

ZOLVIX and monepantel are not registered or available for 
sale in Canada.
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CS22.3

Efficacy and Safety of ZOLVIX® (Monepantel) in Sheep: A 
European Field Study
Jones, Matthew1; Hunter, Richard1; Dobson, Philip1; Reymond, 
Nadege2; Strehlau, Guenther3; Kubacki, Philippe2; Tranchard, 
Elodie2; Walters, Morag1

1. Novartis Animal Health UK Limited, Frimley, United Kingdom; 2. 
Novartis Santé Animale S.A.S., Rueil-Malmaison, France; 3. Novartis 
Animal Health Inc., Basel, Switzerland

The Amino-Acetonitrile Derivatives (AADs) are a recently 
discovered class of anthelmintic with a novel mode of action. 
ZOLVIX® (monepantel) is the first product from the class to be 
developed for nematode control in livestock.

During 2007, a field study was conducted at 12 sites across 
Scotland, England and France, to assess the efficacy and 
safety of ZOLVIX when administered to sheep maintained at 
pasture in a range of commercial production systems. A total 
of 1200 sheep representing a wide range of breeds, ages and 
bodyweights was recruited to the efficacy phase of the study 
and a further 1100 were treated and added to the safety 
phase. ZOLVIX was administered as an oral treatment at a 
minimum dose of 2.5 mg/kg bodyweight for the control of 
gastro-intestinal nematodes.

Efficacy against mixed-genus natural field infections was 
measured by fecal egg count (FEC) reduction, 7 days after 
treatment. The combined primary efficacy was very high, 
>99% for both strongylate and Nematodirus eggs and site-
specific efficacy was uniformly high, >98% at all sites (geo-
metric means).

There were no treatment-related adverse events during the 
study, which included the use of a range of concomitant 
treatments.

This high level of efficacy was in agreement with large-scale 
field studies conducted in Australia and New Zealand, which 
also demonstrated efficacy against nematodes resistant to 
other anthelmintic classes.

ZOLVIX and monepantel are not registered or available for 
sale in Canada.

CS22.4

Potentiation of the Levamisole Depolarization by the 
Neuropeptide AF2 in Muscle of A. suum
Puttachary, Sreekanth; Robertson, Alan P.; Martin, Richard J.
Dept Biomedical Sciences, Iowa State University, Ames, IA, USA

Introduction: Use of the anthelmintic levamisole is now 
hindered by the development of resistance. We are interested 
in understanding the mode of action of this drug and how its 
effects may be modulated to increase potency. Our aim is to 

identify cellular principles that could be used to counteract 
the development of resistance. 

Methods: We used electrophysiological techniques, specific-
ally current-clamp, to study the action of levamisole on A. 
suum somatic muscle. 

Results: We found that the depolarization produced by 
levamisole (1 µM) was potentiated for ≥20 minutes by a brief 
pretreatment with the FMRFamide related neuropeptide, AF2 
(KHEYLRFamide). The levamisole response consisted of a pri-
mary depolarization followed by a slower secondary depolar-
ization. Pretreatment with AF2 (1 µM, 2 min) significantly 
increased the duration of the secondary depolarization. We 
investigated the ionic basis of the potentiation and found 
that external calcium contributed significantly. Potentiation 
was also inhibited by 100 nM ryanodine, indicating a role for 
the release of intracellular calcium. Removal of external chlor-
ide inhibited potentiation suggesting a role for a calcium-
activated anion channel present in the membrane.

Conclusion: A model that can explain our observations was 
developed and will be presented. Although the potentiation 
by AF2 was complex, our studies offer some optimism that 
we can find pharmacological approaches for potentiating 
the actions of levamisole and that we may be able to develop 
pharmacological methods to overcome anthelmintic resist-
ance. 

Supported by NIH R 01 AI 047194. Authors solely responsible. 

CS22.5

Cyclooctadepsipetides – Tracking the Mode of Action
Krüger, Nina1; Welz, Claudia1; Guest, Marcus2; Holden-Dye, 
Lindy2; Harder, Achim 3; von Samson-Himmelstjerna, Georg1

1. Institute for Parasitology, University of Veterinary Medicine Hannover, 
Hannover, Germany; 2. School of Biological Sciences, University of 
Southampton, Southampton, United Kingdom; 3. Bayer HealthCare AG, 
Monheim, Germany

In the early 1990s the cyclooctadepsipetide PF1022A was 
shown to have strong anthelmintic activity. Its semi-synthetic 
derivative emodepside has not only a wide range of efficacy 
but is also effective against multidrug-resistant nematodes. 
It is commercially available as a spot-on product in combina-
tion with the cestocide praziquantel for cats since October 
2005. The basis of its molecular mode of action is not known 
in detail yet, but some putative target proteins have been 
investigated already. For the G-Protein coupled receptor 
Hc 110-R of the sheep nematode Haemonchus contortus 
and its orthologue, the latrophilin-like receptor 1 (LAT-1) of 
Caenorhabditis elegans, binding to emodepside could be 
shown. C. elegans lat-1 knockout mutants were less suscept-
ible for the paralysing effects of emodepside on the pharynx. 
For mediating the effects on locomotion, the calcium acti-
vated potassium channel SLO-1 of C. elegans was shown to 
play a key role. In this respect SLO-1 loss-of-function mutants 



Abstracts: World Association for the Advancement of Veterinary Parasitology	 Calgary, Canada, 2009

43

are highly resistant to emodepside. We expressed the slo-1 
coding sequences of Ancylostoma caninum and Cooperia 
oncophora in the C. elegans null mutant slo-1(js379). Heter-
ologous expression of parasitic nematode slo-1 in C. elegans 
slo-1 loss-of-function mutants driven by the endogenous C. 
elegans slo-1 promoter completely rescued the sensitivity to 
emodepside. Continuing experiments compared heterolo-
gous expression of parasitic slo-1 from the C. elegans slo-1 
promoter with expression from the homologous parasitic 
slo-1 promoter. 

Therefore, the conserved functionality of SLO-1 in C. elegans 
and parasitic nematodes was confirmed. Whether emodep-
side acts directly through SLO-1 and in which way LAT-1 or 
other proteins are involved as mediating factors remains to 
be investigated. 

CS22.6

Meta-Analyses of the Effects of Halofuginone Against Calf 
Cryptosporidiosis
Silverlås, Charlotte; Björkman, Camilla; Egenvall, Agneta
Dept of Clinical Sciences, Div. for Ruminant Medicine and Veterinary 
Epidemiology, Swedish University of Agricultural Sciences, Uppsala, 
Sweden

Cryptosporidium parvum is a cause of neonatal calf diar-
rhoea; and. halofuginone seems to have positive effects on 
calves affected by cryptosporidiosis. In many clinical trials, 
a limited number of study objects are used, thus lowering 
predictability and statistical power. Meta-analysis increases 
statistical power because a number of trials are evaluated 
together, increasing the effective sample size and possibility 
of finding true differences. To develop more precise estimates 
on the effects of halofuginone on calf cryptosporidosis, 
meta-analyses were performed, including clinical trials on 
prophylactic and therapeutic treatment. Effects on infec-
tion prevalence, diarrhoeal prevalence and mortality were 
investigated. Other variables e.g. mean oocyst output and 
weight gain could not be investigated. Effects in favour of the 
treated group were found day 4 and 7 of prophylactic treat-
ment for infection and diarrhoeal prevalence, and in favour 
of the control group day 21 for infection prevalence. Pro-
phylactic treatment thus delays oocyst output but provides 
no complete cure. Infection pressure was reduced to some 
extent by lowered infection prevalence. There was no effect 
of prophylactic treatment on mortality at natural infection. 
A shortage of studies made interpretations for therapeutic 
treatment uncertain, and we could not determine if treat-
ment benefited calves. Based on these results and the fact 
that halofuginone is quite toxic, we believe that halofugin-
one should not be seen as a solution for cryptosporidiosis, 
but be used only with severe C. parvum-associated diar-
rhoeal problems in combination with other measures taken 
to lower infection pressure.

CS23 - Parasite Control

Tuesday, August, 11, 2009

CS23.1

Epidemiology of Ovine coccidia Under Conventional 
Sheep Rearing Conditions and Control by Toltrazuril 
(Baycox®) - a Multicentre Study in Central Europe
Bangoura, Berit1; Dittmar, Katja1; Mundt, Hans-Christian2; 
Daugschies, Arwid1

1. Institute of Parasitology, University of Leipzig, Leipzig, Germany; 2. 
Bayer Animal Health GmbH, Leverkusen, Germany

The study was conducted as a multi-centre field study with 
118 male lambs on three farms (conventional lamb-fattening 
farms A, B, C) in Saxony-Anhalt, Germany. On each farm, ani-
mals were equally and randomly divided into two treatment 
groups: one group treated with 20mg toltrazuril per kg body 
weight (Baycox®) on study day 12, and an untreated control 
group. A total of 2,190 faecal samples were taken during a 
period from about two to seven weeks after birth; the Eimeria 
species involved were determined in 274 of the samples 
taken from the untreated and in 39 of the samples from the 
toltrazuril-treated animals. 

Coccidiosis was observed on all the farms. Regarding the 
control group, the cumulative incidence reached 100% 
during the study. Twelve Eimeria species were identified at 
farms A and C: E. ahsata, E. bakuensis, E. crandallis, E. faurei, 
E. granulosa, E. intricata, E. marsica, E. ovinoidalis, E. pallida, 
E. parva, E. punctata and E. weybridgensis. The same spe-
cies were also detected at farm B, with the exception of E. 
granulosa, E. intricata and E. punctata. To our knowledge this 
is the first reported occurrence of E. punctata in Germany. E. 
ovinoidalis predominated in the faecal samples which under-
went oocyst differentiation (> 90 % positive samples on each 
farm). Specimens with 3, 4 and 5 Eimeria spp. were the most 
common. The occurrence of diarrhoea correlated with the 
excretion of Eimeria spp. oocysts over all farms. Oocyst excre-
tion, also in regard of E. ovinoidalis, was significantly reduced 
in the toltrazuril-treated group. Coccidia-related diarrhoea 
also was significantly reduced in the toltrazuril-treated group 
compared to the untreated control.

The results of this study confirm that lamb coccidiosis is a 
common problem on lamb-rearing farms in central Germany 
and is controlled by a single preventive toltrazuril treatment.
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CS23.2

Efficacy of Toltrazuril and Diclazuril Against Ovine 
coccidiosis in Housed Lambs
Mundt, Hans Christian1; Dittmar, Katja2; Bangoura, Berit2; 
Grzonka, Elmar3; Daugschies, Arwid2

1. Bayer Animal Health GmbH, Monheim, Germany; 2. Institute of 
Parasitology, University of Leipzig, Leipzig, Germany; 3., Stendal, 
Germany

The objective of the study was to evaluate the efficacy of 
toltrazuril and diclazuril regarding the control of naturally 
occurring coccidial infections in housed lambs. The investiga-
tion was conducted at a farm in central Germany (Saxony-
Anhalt) with previously reported coccidiosis and a high 
prevalence of Eimeria ovinoidalis.

Single treatments each with toltrazuril (Baycox® 5% suspen-
sion; 20 mg/kg b.w.) or diclazuril (Vecoxan® oral suspension, 
2.5 mg/ml; 1 mg/kg b.w.) were either administered metaphyl-
actically (study day 12 = SD 12) or therapeutically (after onset 
of coccidiosis) and the results were compared with untreated 
controls. 145 male lambs (German Mutton Merino x Suffolk 
cross-breed) aged 1 to 5 days at the start of the study were 
included. Faecal consistency and oocyst excretion were 
determined in faecal samples taken individually by faeces 
collection bags at two-day intervals from SD 13 to 49, i.e. 19 
times throughout the study. The assessment of efficacy was 
based mainly on total oocyst excretion and the amount of E. 
crandallis and E. ovinoidalis oocysts (opg) shed throughout 
the study. 

Coccidial infections mainly due to E. ovinoidalis and also 
including E. crandallis were observed in all groups. However, 
no severe clinical coccidiosis developed. The course of the 
oocyst excretion in the control group started 15 to 30 days 
after birth with highest intensities occurring between SD 
19 and SD 23. Oocyst excretion was reduced significantly in 
both toltrazuril treated groups compared with the control 
group and both diclazuril treated groups. The faecal con-
sistency was influenced by other factors but most prevalent 
and most severe diarrhoea was observed in the untreated 
control group. 

CS23.3

Toltrazuril Treatment of Congenitally Acquired Neospora 
Caninum-Infection in Newborn Mice
Strohbusch, Maria1; Mueller, Norbert1; Hemphill, Andrew1; 
Krebber, Ralph2; Greif, Gisela2; Gottstein, Bruno1

1. Inst. Parasitology, Bern, Switzerland; 2. Bayer Animal Health, 
Leverkusen, Germany

C57BL/6-mice were infected with N. caninum tachyzoites 
during pregnancy, yielding a transplacental infection of 
developing foetuses. Subsequently, congenitally infected 
newborn mice were treated either once or three-times 

with toltrazuril (or placebo) at a concentration of 31.25 mg 
compound per kg body weight. Both toltrazuril and placebo 
treatment had no negative effect on newborns, as non-in-
fected treated pups developed normally without differences 
in mortality and morbidity to matching non-treated control 
animals. Already one application of toltrazuril was signifi-
cantly (p < 0.01) able to delay the outbreak of neosporosis in 
newborn mice, when compared to placebo-treated infected 
controls. We found significantly higher proportion of surviv-
ing newborns in one-time and three-time-toltrazuril-treated 
groups (34%; 54%) when compared to one-time- and three-
time-placebo-treated groups (14%; 30%), respectively. There 
was no significant difference (p = 0.2) in the proportion of 
surviving pups between one- and three-time-toltrazuril treat-
ment. However, the number of diseased and Neospora-posi-
tive pups (46% and 47%, respectively), was markedly reduced 
after three-time-toltrazuril-treatment compared to all other 
groups. Three-time-treatment also resulted in the highest 
antibody (IgG, IgG2a) response. Pharmacokinetic analyses 
using individual serum samples revealed that, although tol-
trazuril was absorbed and metabolized to toltrazuril-sulfone 
by newborn mice, medicated animals exhibited an unexpect-
ed rapid turn-over (half-life-time) of the compound. Tol-
trazuril and the metabolite were also found in brain tissues, 
indicating that passage of the blood-brain-barrier occured.

In conclusion, we could show that three-times treatment 
with toltrazuril had a high impact on the course of infection 
in congenitally N. caninum-infected newborn mice. 

CS23.4

Comparative Efficacy of Toltrazuril and Diclazuril Against 
Pasture Coccidiosis in Lambs in Norway
Gjerde, Bjørn1; Vatn, Synnøve2; Dahl, Jan3; Nielsen, Bent4; 
Mundt, Hans-Christian5

1. Norwegian School of Veterinary Science, Oslo, Norway; 2. Animalia - 
Meat and Poultry Research Centre, Oslo, Norway; 3. Jan Dahl Consult, 
Copenhagen, Denmark; 4. Bayer Animal Health, Lyngby, Denmark; 5. 
Bayer Animal Health GmbH, Leverkusen, Germany

In Norway, coccidiosis (eimeriosis) is an important disease in 
young lambs 2-3 weeks after turnout on pasture in spring. 

To evaluate the efficacy of suspensions of toltrazuril 
(Baycox©) and diclazuril (Vecoxan©) in preventing cocci-
diosis, a multicentric field study was conducted, using 790 
lambs on six farms (2 in south-western and 4 in south-eastern 
Norway). In each herd, 4 groups were treated orally with 
either diclazuril (1 mg/kg b.w.) or toltrazuril (20 mg/kg b.w.), 
either on the day of turnout on pasture (day 0) or on day 7. A 
fifth group remained untreated. The treatments effects were 
evaluated by comparing oocyst counts, faecal consistency 
scores, frequency of soft faeces, frequency of treatments of 
diarrhoea, and weight gains. 
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Coccidial infections developed on all farms. For, as yet, un-
determined reasons there were no treatment effects of either 
toltrazuril or diclazuril as regards reducing oocyst shedding 
and preventing diarrhoea in the two herds in south-western 
Norway. However, treatments with toltrazuril on either day 0 
or 7 significantly reduced the oocyst shedding on day 21 in 
all herds in south-eastern Norway, whereas diclazuril caused 
a significant reduction only in three of these herds and only 
when administered on day 7. Toltrazuril was superior to 
diclazuril in preventing development of soft faeces. Toltrazur-
il gave a satisfactory prevention of clinical coccidiosis even 
when administered at turnout. Lambs treated with either 
toltrazuril or diclazuril had a better weight gain from turnout 
till autumn than untreated lambs, and those treated with 
toltrazuril gained more than those treated with diclazuril.

CS23.5

Potential of Controlling Henneguya zschokkei (Myxozoa) 
in Cultivated Whitefish
Fagerholm, Hans-Peter; Wiklund, Tom
Laboratory of Aquatic Pathobiology, Dept. Biology, åbo Akademi 
University, Abo/Turku, Finland

Based on the present-day knowledge of the life-history of 
myxozoan parasites of fish, with annelids generally included 
in the transmission, it is of considerable interest to look for 
novel control strategies in specific cases. In a project aiming 
at establishing the identity, extent of infection and strategies 
for preventing the infection of Henneguya zschokkei sensu 
lato in farmed whitefish Coregonus lavaretus both from fresh 
and brackish water fish farms in Finland were studied. The 
prevalence of the infection ranged from 0% to as high as 
55% (in one sub-population in a brackish water fish farm). In 
addition, we could establish that in one case the origin of the 
infection in whitefish most probably was to be found in the 
fresh water area from which the fish had been brought for 
further growth into a brackish water site. By having defined 
the likely origin of the infection in the fish control of the 
infection can be considered. The importance of developing 
control methods is evident as farming of whitefish recently 
has increased and infected fish are unsuitable for human 
consumption because of hygienic and esthetic reasons. 

CS23.6

Evaluation of the Efficacy of Vectra 3D Following Topical 
Administration to Dogs Between 21-55 Pounds of Body 
Weight Infested with Adult Lone Star Ticks (Amblyomma 
americanum)
Ball, Cathy Ann; Coyne, Michael J.
Summit VetPharm, Fort Lee, NJ, USA

The objective was to determine the efficacy of Vectra 3D 
topical administration to dogs of 21-55 pounds of body 
weight infested with adult Lone Star ticks (Amblyomma 
americanum). 

Eighteen dogs were allocated to three groups. Group 1 (n=6) 
and Group 2 (n=6) were treated with Vectra 3D, dose rate 3.6 
mL per dog on Study Day 0. Group 3 (n=6) was treated with 
the control blank, dose rate of 3.6 mL per dog on Study Day 
0. The allocation ration of 1:2 was used because 6 treated 
animals would not permit statistically significant difference in 
frequency of "tick-free" status if ONE control was tick-free and 
ONE treated dog wasn’t, whereas 6 controls and 12 treated 
would be significant if 1 control and only 9 treated were tick-
free (based on Fisher’s exact Test). 

Dogs were infested with approximately 40 adult Amblyomma 
americanum on Study Days, -1, 7, 14, 21 and 28. Live ticks 
were hand counted on Study Days 1, 8, 15, 22 and 29. Live 
ticks were comb counted on Study Days 2, 8, 16, 23, and 30.

Dogs treated with Vectra 3D had significantly (p<0.01) fewer 
ticks than the control dogs at all post-treatment examina-
tions except Days 1 and 2. Efficacy was 35%, 81%, 99%, 92% 
and 91% on Days 1 (24 hours after treatment), 8, 15, 22 and 
29 (24 hours after infestation), respectively, and was 6%, 91%, 
96%, >99% and 99% on Days 2 (48 hours after treatment), 9, 
16, 23 and 30 (48 hours after infestation), respectively.

Significantly (p<0.01) more dogs treated with Vectra 3D were 
tick free than control dogs on Days 15, 16, 23 and 30. On 
those days, either 10 or 11 of the 12 treated dogs were free of 
ticks, compared to none of the controls. On the other days, a 
maximum of 6 treated dogs were free of ticks.

CS24 - Equine Parasites

Tuesday, August, 11, 2009

CS24.1

A Larval Migration Assay for Assessing Macrocyclic 
lactone Sensitivity in Equine Cyathostomin Populations
McArthur, Claire1; Robinson, Ailie1; Hodgkinson, Jane2; 
Matthews, Jacqui1, 3

1. Moredun Research Institute, Penicuik, near Edinburgh, United 
Kingdom; 2. University of Liverpool, Liverpool, United Kingdom;  
3. University of Edinburgh, Edinburgh, United Kingdom

Cyathostomins are common, pathogenic intestinal nema-
todes of horses. Anthelmintic resistance has been recorded 
for all three classes of anthelmintic in these nematodes. The 
recent emergence of resistance against macrocyclic lactones 
(ML) is of great concern. These are the most commonly used 
anthelmintics in horses and the ML, moxidectin, is the only 



Abstracts: World Association for the Advancement of Veterinary Parasitology	 Calgary, Canada, 2009

46

single-dose anthelmintic effective against pathogenic muco-
sal stages. Traditional in-vivo methods for detecting resist-
ance (for example, the faecal egg count reduction test) lack 
sensitivity and standardisation. Laboratory based bioassays 
offer potentially more sensitive and reproducible alterna-
tives to in-vivo analysis. We have developed and optimised 
an in-vitro larval migration assay (LMA) for cyathostomins. By 
exploiting the paralysing effects of MLs, the assay measures 
the effect of a range of drug concentrations on the motility 
of infective third stage larvae. Cyathostomin populations of 
differing in-vivo ML sensitivity were subjected to ivermectin-
LMA and dose-response curves and LMI50 values generated. 
These populations displayed significantly different LMI50 
values. For example, two populations in-vivo ML-resistant 
cyathostomins exhibited LMI50 values (2.86 µg/ml and 2.41 
µg/ml) which were significantly higher than those derived 
from two ML-naïve populations (0.15 µg/ml and 0.26 µg/ml) 
and an ML-sensitive population (0.57 µg/ml). These results 
indicate that the LMA has potential in screening equine 
cyathostomin populations for ML sensitivity.

CS24.2

The Effect of Sample Handling and Storage on the 
Accuracy and Repeatability of Equine Strongyle Fecal Egg 
Counts
Andersen, Ulla V.1; Pilegaard, Kathrine1; Ritz, Christian2; 
Kaplan, Ray M.3; Nielsen, Martin Krarup1

1. Dept of Large Animal Sciences, University of Copenhagen, Taastrup, 
Denmark; 2. Department of Basic Sciences and Environment, University 
of Copenhagen, Frederiksberg, Denmark; 3. Department of Infectious 
Diseases, University of Georgia, Athens, GA, USA

Faecal Egg Counts (FEC) are increasingly used to diagnose 
and monitor equine strongyle burdens and evaluate anthel-
mintic efficacy. In horses, the Faecal Egg Count Reduction 
Test (FECRT) is the golden standard used to investigate 
anthelmintic resistance. The purpose was to examine the 
effect of a combination of storage time and storage tem-
perature as well as airtight versus uncovered storage on the 
number of strongyle eggs and their degree of embryona-
tion. Faeces were stored airtight at ÷18°C, 4°C, 20°C, and 
37°C for a total of 120 hours. Sub-samples were removed for 
FEC analysis at 0, 3, 6, 12, 24, 48 and 120 hours, using a Stoll 
technique. In another set of experiments, a pile of faeces 
was kept uncovered and another airtight on the stall floor 
for 24 hours. Statistical analyses were performed using linear 
models. In both studies, each FEC was measured 5 times and 
experiments were repeated 3 times. Temperature had no 
influence on the FEC after 12 hours of storage, and storage 
at 4°C did not reduce FEC for the entire 120 hours. Significant 
reductions were found after 24 hours at ÷18°C and 37°C, 
respectively and after 48 hours at 20°C. Availability of air had 
no significant influence on the FEC or degree of embryona-
tion after 24 hours of storage at 11.8-16.9 °C. Airtight storage 

of faeces at 4°C preserves FEC for up to 120 hours. Further, 
faeces may be collected from the stall floor at temperatures 
in the investigated range for up to 24 hours after defaecation.

CS24.3

Determination of Ivermectin Strongyle Efficacy and Egg 
Reappearance Period ((ERP) on Danish Horse Farms
Larsen, Mette L.1; Ritz, Christian3; Petersen, Stig L.2; Nielsen, 
Martin Krarup1

1. Dept of Large Animal Sciences, University of Copenhagen, Taastrup, 
Denmark; 2. Equilab laboratory, Slangerup, Denmark; 3. Department 
of Basic Sciences and Environment, University of Copenhagen, 
Frederiksberg, Denmark

Anthelmintic resistance is widespread in the world. Cyathos-
tomins have developed resistance to several groups of 
anthelmintics and a number of studies have shown short-
ened cyathomstomin Egg Reappearance Period (ERP) after 
treatment with ivermectin. In Denmark, usage of anthelmin-
tics has been restricted by prescription-only for a decade, 
but current levels of anthelmintic resistance are not known. 
Efficacy of ivermectin (0.2 mg/kg) was evaluated on a total 
of 196 horses from farms using selective therapy. Fecal Egg 
Count Reduction Tests (FECRT) were performed 14 days post 
treatment. 79 of these horses were infected with Parascaris 
equorum and 117 horses were infected with strongyles only. 
Overall efficacy of ivermectin was 96.9% against P. equorum 
and 100% against strongyles. ERP was investigated on 9 
farms with a total of 96 horses, using a selective treatment 
strategy. 65 untreated horses were investigated from the 
same farms as controls. All egg counts were determined with 
the McMaster method. Horses were dosed and treated by 
the owners, but investigators verified weight estimations by 
girth tape measurements. Weekly FECRTs were performed 
from 2 to 6 weeks post treatment. Average efficacy of iver-
mectin was 96.9% 6 weeks post treatment. One farm had 
90% efficacy of treatment at 6 weeks. The large majority of 
horses were dosed correctly or slightly overdosed, while only 
8 horses were marginally underdosed. The untreated group 
showed a notably increase in Fecal Egg Count (FEC) during 
the study period. In conclusion this study did not provide 
evidence of shortened ERP or reduced efficacy of ivermectin.

CS24.4

Prevalence of Strongylus vulgaris and Pyrantel Resistant 
Cyathostomins on Danish Horse Farms Using Selective 
Therapy
Nielsen, Martin Krarup1; Petersen, Stig L.2; Hanlon, Bret3; 
Vidyashankar, Anand N.3; Kaplan, Ray M.4

1. Dept of Large Animal Sciences, University of Copenhagen, Taastrup, 
Denmark; 2. Equilab Laboratory, Slangerup, Denmark; 3. Department 
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of Statistical Sciences, Cornell University, Ithaca, NY, USA; 4. Department 
of Infectious Diseases, University of Georgia, Athens, GA, USA

Equine cyathostomin nematodes have developed word-wide 
resistance to several classes of anthelmintics. In Denmark, 
anthelmintic drugs have been available by prescription-only 
since 1999, but little is known about current levels of anthel-
mintic resistance. Individual faecal samples were taken from 
1644 horses on 64 farms. Horses with faecal egg counts of 
200 or higher were treated with pyrantel embonate paste 
(19 mg/kg). Each farm had at least six horses receiving the 
treatment. Larval cultures were performed on all pretreat-
ment samples for identification of Strongylus vulgaris. Faecal 
egg count reductions and their 95% confidence intervals 
were calculated using statistical mixed models by taking into 
account various sources of variability. Robust methods were 
used to deal with outliers in the data. The lower confidence 
limits (LCL) were used to define levels of cyathostomin pyran-
tel resistance as follows: <88%: resistance, 88-92%: suspect 
resistance, >92%: no evidence for resistance. Pyrantel resist-
ance was determined on 19 farms (30%), suspect resistance 
on 9 farms (14%) and the remainder of farms (56%) had no 
evidence for resistance. S. vulgaris was detected in 78 (5%) 
of individual horses and on 31 (48%) farms. Bayesian and 
frequentist methods were used for data analysis to detect 
the influence of S. vulgaris on the efficacy of the drug. Both 
the methods yielded similar conclusions. S. vulgaris was not 
associated with pyrantel efficacy; however, lower pretreat-
ment egg counts were associated with its presence. Although 
overall efficacy of pyrantel was high, this study documented 
developing pyrantel resistance in cyathostomin nematodes 
in Danish horse farms. 

CS24.5

Parasite Control Programs for Horses: Is an Integrated 
Approach Feasible?
Abbott, Elizabeth M.
ECO Animal Health, London, United Kingdom

Control programs should be individually designed as each 
horse establishment is unique. Existing problems include 
decreasing veterinary involvement, inexperienced owners, 
incorrect use of wormers and confusing / conflicting advice 
from company brochures and articles in journals. In addition 
many horses will be kept on premises where their nutrition 
may be sub-optimal, their grazing is of poor quality and is 
not correctly managed and they are overstocked. A compre-
hensive risk assessment needs to be done before instigating 
a control program. It is important to consider the ages and 
work schedules of the horses, their diets including pasture 
quality and management, past wormer usage and health 
records, especially of colic cases, together with results of 
any faecal examinations. The challenge for the veterinarian 
is deciding whether a tapeworm treatment is necessary in 

the control program as hitherto the diagnostic tests avail-
able have not been optimal though the nested PCR test on 
faecal samples looks more promising. In Denmark in 1999 
legislation was brought in making anthelmintics available by 
prescription only and furthermore, they could not be used 
routinely for prophylaxis. A survey of Danish equine practices 
indicates that veterinarians are now playing a central role 
in parasite control and that this is reducing the number of 
treatments given. Ideally this approach should be adopted 
in other EU countries but changes in legislation would be 
required.

CS24.6

Cyathostome Nematodes (Nematoda-cyathostominae) of 
Horses: Ecology of Larvae on Grass Brachiaria humidicola 
in the Seasons in Seropédica, RJ, Brazil
Rodrigues, Lurdes Azevedo1; Santos, Claudia Navarro2; Souza, 
Luciene Soares2

1. Universidade Federal Rural RJ, IV, DPA, RJ-Brazil, Rio de Janeiro, Brazil; 
2. Post graduate Program Veterinary Science, Federal Rural University of 
Rio de Janeiro, Rio de Janeiro, Brazil

Climatic conditions of each area influencing the develop-
ment and survival of pre-parasitic stages of cyathostome, 
acting directly on the parasite load of animals is an import-
ant factor for greater understanding of the epidemiology 
and host-parasite interaction, which assist in establishing 
a effective control system. The objective was to evaluate 
the ecology of cyathostome larvae in Brachiaria humidicola 
grass in different seasons of the year in Seropédica, RJ. The 
experiment was developed in E.P.P.W.O. Neitz, the DPA UFRRJ, 
2004/September to 2006 october. Feces of naturally infected 
horses were collected and divided into four samples of 500g 
each, and deposited on grass B. humidicola at the beginning 
of each season. From each sample, weekly, collected by a 
rate (± 2) of feces and grass 8am and 5pm. The samples were 
weighed, processed by the Baermann technique after pro-
cessing for recovery of larvae, feces and grass, were kept in 
oven for 48 hours at 75ºC,to obtain dry matter and the larvae 
recovered were identified and quantified. The meteorological 
data of temperature and precipitation were provided by 
INMET and soil temperature was obtained at the time of col-
lection. In seasons, spring and winter (dry season), the least 
amount of rain and more mild temperatures and the higher 
survival and transmission of L3 to the grass, a fact already 
confirmed in previous work with other grasses for the region. 
In rainy months, referring to the summer and autumn, there 
was lower prevalence of L3 in the samples of feces and grass. 
This study is part of a project entitled "Correlation between 
survival and migration of cyathostome infective larvae in 
different types of grasses in the Baixada Fluminense in Rio de 
Janeiro, Brazil."
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CS25 - Food-borne Parasites

Tuesday, August, 11, 2009

CS25.1

Evaluation of Polyclonal Antibodies for the Detection 
and Isolation of Coccidian oocysts of Public Health 
Importance
Al-Adhami, Batol H.; Gajadhar, Alvin
Centre For Food-Borne And Animal Parasitology, CFIA Saskatoon 
Laboratory, Saskatoon, SK, Canada

In recent years, there have been increasing reports of dis-
ease outbreaks due to the consumption of food and water 
contaminated with coccidian oocysts. Although microscopy 
and molecular methods exist for the detection of some 
species of coccidian oocysts in environmental and clinical 
samples, there is an urgent need for efficient and reliable 
assays to monitor water, fruits and vegetables for other oo-
cysts of public health importance. We generated polyclonal 
antibodies against intact fixed oocysts of Toxoplasma and 
Cyclospora and evaluated their use in methods to detect 
and isolate oocysts of a variety of species in spiked samples. 
The affinity of these polyclonal antibodies was evaluated by 
immunolocalisation on oocysts of Toxoplasma, Cyclospora, 
Eimeria and Cryptosporidium using the indirect fluorescent 
antibody test (IFAT). Immunoblots using lysates obtained 
from oocysts of various coccidian species confirmed the IFAT 
results. Purified IgG from polyclonal antibodies were used 
in an immunomagnetic separation technique (IMS) to elute 
coccidian oocysts from spiked water samples. Preliminary 
trials yielded good isolation of oocysts, indicating promising 
diagnostic applications using these reagents. Further de-
velopment and validation research using these antibodies in 
the IMS and IFA assays for immunolocalisation and isolation 
of various target species oocysts is underway. 

CS25.2

Pathogenesis of Toxoplasmosis and T. gondii Null Result 
Genotype
Dubey, Jitender P.
USDA, Beltsville, MD, USA

Toxoplasma gondii null result infections are widely prevalent 
in humans and animals worldwide, but only a small percent-
age of exposed hosts develop clinical toxoplasmosis. It is 
unknown whether the severity of toxoplasmosis in immuno-
competent individuals is due to the parasite strain, host vari-
ability or other factors. Recently, attention has been focused 
on the genetic variability among T. gondii null result isolates 
from apparently healthy and sick hosts. T. gondii null result 

isolates have been classified into three archeological genetic 
Types (I, II, III); Type I isolates are lethal for mice whereas Type 
II and Type III are less pathogenic for mice. Circumstantial 
evidence suggests that certain genetic types of T. gondii 
null result may be associated with clinical toxoplasmosis in 
humans. 

Little is known of T. gondii null result genetic Type and clinical 
disease in animals, including wildlife and livestock. Recently, 
two new genotypes (Types A and X-linked to Type II) of T. 
gondii null result were isolated from naturally-exposed sea ot-
ters that died in USA. Whether these new T. gondii null result 
genotypes (Types A and X) are host- or region-specific, and 
their association with mortality is under investigation. For the 
past 7 years we have conducted extensive studies on genetic 
typing of T. gondii null result strains prevalent in asymptom-
atic and symptomatic animals worldwide. We have isolated 
all genetic types from asymptomatic animals. As yet, Type I 
T. gondii null result has not been isolated from animals that 
have died of toxoplasmosis. All isolates of T. gondii inull result 
solated from sick animals were Type II or Type III genetic type.

CS25.3

Expulsion and Muscle Larvae Burden of T. nativa in Rats
Marinculic, Albert1; Vojta, Lea 1; Beck, Relja 1; Martinkovi, 
Franjo1; Stojkovi, Ranko2

1. Faculty of Veterinary Medicine, University of Zagreb, Zagreb, Croatia; 
2. Institute Ruder Boskovic, Zagreb, Croatia

Introduction: Previous investigations showed thar rats are 
quite resistant to T. nativa in the comparison with T. spiralis. 
In order to define the difference, we investigated in detail the 
dynamic of worm expulsion, in vitro fecundity of females as 
the muscle larvae burden in rats infected with each parasite. 

Materials and methods: The investigation was performed 
on Wistar rats of both genders. Totally 78 rats were infected 
with 1500 muscle larvae of T. nativa or T. spiralis. Each group 
of rats consisted of equal number of males and females. In 
order to perform further parasitological analysis rats were 
sacrified on day 3,5,7,12,19 and 55. The intestine of each rat 
at each term was incubated in order to collect and estimate 
the number of adults as collect the females for the estima-
tion of their in vitro fecundity. On the day 55 remaining rats 
were skinned, eviscerated and ground in order to define the 
muscle larvae burden.

Results: On day 12 significantly lower numbers of adults 
were found in both groups of infected rats. Adults in rats 
from both groups were totally expelled on day 19. Interest-
ingly, more adults of T. nativa were expelled in female rats in 
comparison with males. No significant differences between 
differently infected rats were found. According to the results 
no significant differences between in vitro fecundity of 
females of T. nativa or T. spiralis collected on day 5 and day 
12 were found too. The average number of muscle larvae in T. 
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nativa infected rats was 30,0 per gram in males and only 2,0 
per gram in females. 

CS25.4

Assessment of the Economic Damages Caused by 
Hydatidosis in One-Humped Camels, Iran, Khorasan 
Province
Pirzamani, Vida1; Ghafourian, Mohammad Hossein 1, 2; Saffari, 
Amir1; Keshavarz, Sina 3; Hashemi, Arman1

1. Azad University, Garmsar Branch, Garmsar, IA, Iran; 2. Young 
Researchers Club, Islamic Azad University, Tehran, IA, Iran; 3. Veterinary 
Faculty, Ferdowsi University of Mashhad, Mashhad, IA, Iran

One-humped camel is a special breed of camels existing in 
tropical regions. The population of the Persian Breed also 
known as Arabian or Swift Breed is about 15 millions in the 
world and about 300,000 in Iran. Camels have a high toler-
ance for extremely hot and cold weather. They are resist-
ant against different kinds of diseases. Since an early time, 
Camels husbandry has always been one of the popular fields 
in stock breeding.

Camels are bred for different purposes such as meat and milk 
production, riding and transportation. One of the camel’s 
by-products is its liver that has an average weight of 6-10.5 
kg. Liver can be infected by parasitic diseases which will lead 
to direct economic damages. Liver infections may also cause 
physiological disorders in camels such as weight loss and 
decrease in their milk production (indirect economic dam-
ages). The purpose of this study was to estimate the direct 
economic damages caused by Hydatidosis in one-humped 
camels.

We collected the infected livers by Hydatid Cyst during one 
year (1386) in Iran, Khorasan province. Then, we arranged 
them according to the minimum, maximum and average 
weights of part of the livers which were no longer usable, and 
considered the price per kilograms of the livers in Rials. Ac-
cording to the results, 112 is the highest number of infected 
livers in winter and according to our computations, it caused 
an average of 4,620,000 Rials of direct economic damages. 
We also did the computation for every season and month in 
the year of 1386 and got interesting results. 

CS25.5

Localization of Host-Protective Onchosphere Antigens of 
Taenia ovis
Jabbar, Abdul; Beveridge, Ian; Lightowlers, Marshall Williams
The University of Melbourne, Veterinary Clinical Centre, Melbourne, VIC, 
Australia

A number of recombinant vaccines have been developed 
against the veterinary and medically important cestode 
parasites viz., Taenia ovis, Taenia saginata, Taenia solium 

and Echinococcus granulosus. These vaccines indicate that 
it is possible to achieve a reliable, high level of protection 
against a complex metazoan parasite using the defined 
recombinant antigens and these are known to be expressed 
in oncospheres of taeniids. There is little information avail-
able about the site of expression of different vaccine anti-
gens in different developmental stages of the oncospheres. 
The present study presents first report on the localization 
and colocalization of the vaccine antigens of Taenia ovis 
in different developmental stages of oncospheres using 
labelled streptavidin-biotin method, immunofluorescence 
with confocal microscopy and immunogold labelling with 
transmission electron microscopy techniques. Results to 
date suggest that host-protective oncosphere antigens of T. 
ovis are located inside the oncospheres. These appear to be 
related either with penetration glands or some embryonic 
cells of the oncospheres. Immunogold labelling with trans-
mission electron microscope has validated the results of light 
microscopy that a bipolar staining pattern involving 2-4 cells 
stain positively for the presence of antigens. Colocalization 
studies of three different antigens with confocal microscope 
have revealed different level of expression for different 
antigens in different developmental stages of oncospheres. 
It is anticipated that the present study will provide the better 
understanding of the role of these vaccine antigens in the 
biology of the taeniids and shed some light on the mechan-
ism through which protective vaccine antigens have their 
effect on the parasites. 

CS25.6

Development of a New Indirect ELISA for the Detection of 
Trichinella Spiralis in Pigs
Giovani, Baldissera; Lacour, Sandrine A.; Vallée, Isabelle; 
Zocevic, Aleksandar; Boireau, Pascal
AFSSA LERPAZ, Paris, France

Trichinella spiralis is a worldwide spread nematode capable 
of infecting carnivores and responsible for trichinellosis, a 
lifelong disease. Human contamination occurs by inges-
tion of raw or undercooked meat from pigs, horses or game 
animals. Inspection of carcasses at slaughterhouses needs 
to be performed prior to release of meat on the market. The 
test consists of muscle artificial digestion in order to free 
larvae and allow for their visual inspection. Unfortunately this 
direct method is costly, time consuming and needs an heavy 
quality assurance system to be reliable since it relies on hu-
man expertise. We developed an indirect ELISA based on 2 
early antigens previously identified, namely Nbl1 and 411; 
they were expressed as recombinant GST-fusion His-tagged 
proteins and purified with a double step affinity chromatog-
raphy. The proteins were tested for their antigenicity by west-
ern blot before the development of the serological test. The 
iELISA performed with proteins alone or pooled was tested 
with 34 negative sera and 39 positive sera, recovered from 
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experimentally infected pigs. This iELISA detected infected 
animals as soon as 20 days post infection, that is an improve-
ment compared to the sensitivity of the current serological 
test that can only detect infected animals 5 weeks after 
infection. Moreover the current method, based on excretion/
secretion antigens, lacks of specificity for wildlife animals. 
The two molecules used in this new iELISA could be used in a 
future approach for early detection and combined with a late 
antigen allowing thus detection of long-lasting infections. 
We acknowledge funding from MedVetNet. 

CS26 - Vectors / Ectoparasites

Tuesday, August, 11, 2009

CS26.1

Biting Midges (Ceratopogonidae: culicoides) in Belgium: 
a Comparison Between Indoor and Outdoor Trapping in 
Cattle and Sheep Farms
Losson, Bertrand J.1; Robert, Nancy1; Paternostre, Julien J.1; 
Simonon, Grégory2; Winance, Emmanuel3; Zimmer, Jean-
Yves2; Caron, Yannick JC1; Saegerman, Claude E.1; Haubruge, 
Eric2

1. University of Liège, Liège, Belgium; 2. Faculté des Sciences 
Agronomiques de Gembloux, Gembloux, Belgium; 3. Ministère de la 
Région Wallonne, Namur, Belgium

Introduction: Bluetongue, a vector borne disease of rumin-
ants, was identified for the first time in Northern Europe in 
2006. The vectors are insects of the family Ceratopogonidae, 
genus Culicoides. In Belgium, no recent data were available 
about the biology of these insects including their feeding 
habits and behaviour. The present study was carried out in 
order to evaluate the indoor and outdoor activity of these 
Diptera in 5 different cattle or sheep farms in 2008. 

Methods: Two sheep and 3 cattle farms were selected in the 
Province of Luxembourg, Belgium. In each farm 2 Onderste-
poort Veterinary Institute (OVI) traps were installed respect-
ively inside and outside the animal accommodation. Trap-
ping was carried out twice a week from 17:00 until 24:00. The 
collecting vials were replaced every hour. A portable suction 
trap (BackTrap® U.S.A.) was used twice on each visit to collect 
midges directly on the animals. In each farm the study was 
carried out for 6 successive weeks, 2 farms being monitored 
together. The study began on July 28th and ended on Nov-
ember 30th 2008.

Results: A total of 2591 culicoides were trapped. A major-
ity of those (88.76%) were trapped indoors whereas 10.03% 
were trapped outdoors and 1.21% directly on the animals. 
The ambient temperature had a marked effect very few 

culicoides being trapped below 13°C.Three main species or 
species complex were indentified both indoors and outdoors: 
C.obsoletus/scoticus, C dewulfi, C.chiopterus. They repre-
sented 98.93 and 85.03% indoors and outdoors respectively. 
On the animals only C.obsoletus/scoticus and C. dewulfi were 
found. 

CS26.2

Detection of Leishmania infantum DNA in Ticks Collected 
from Brazil and Italy
Dantas-Torres, Filipe1; Lorusso, Vincenzo1; Testini, Gabriella1; 
Cavalcanti, Milena Paiva2; Stanneck, Dorothee3; Mencke, 
Norbert3; Figueredo, Luciana Aguiar1; Brandão-Filho, Sinval 
Pinto2; Otranto, Domenico1

1. Department of Veterinary Public Health, Faculty of Veterinary 
Medicine, University of Bari, Bari, Italy; 2. Department of Immunology, 
Aggeu Magalhães Research Center, Oswaldo Cruz Foundation, Recife, 
Brazil; 3. Bayer Health Care AG, Animal Health Division, Leverkusen, 
Germany

Canine leishmaniosis is a widespread disease caused by 
Leishmania parasites, which are primarily transmitted by 
phlebotomine sand flies. However, there are some areas 
where the primary vectors are absent and other arthro-
pods have been suspected to play a role in transmitting the 
infection. Herewith, we report the detection of Leishmania 
infantum kDNA in ticks collected from dogs shown to be 
positive to anti-Leishmania antibodies, living in rural areas 
in southern Italy (site A) and north-eastern Brazil (site B), 
where canine leishmaniosis is endemic. Between March and 
October 2007, ticks were collected from 26 dogs and either 
placed directly into vials containing 70% ethanol or main-
tained alive for identification and subsequent dissection. 
All the 95 ticks collected were morphologically identified as 
Rhipicephalus sanguineus. After identification, ticks were 
dissected and genomic DNA was extracted and processed by 
two different PCR protocols for the detection of L. infantum 
kDNA. Out of the 73 ticks from site B (tested by a real time 
PCR) nine (12.3%) were positive, with a parasite load ranging 
from 0.001 to 0.035/µl. Two pools of salivary glands from ticks 
(one from five females and other from five males) collected 
from a seropositive dog (site A) and tested by a conventional 
PCR were positive. The retrieval of L. infantum kDNA in the 
salivary glands of Rhipicephalus sanguineus ticks has been 
here reported for the first time. The present results suggest 
that new studies are needed to assess the competence of 
ticks as vectors of Leishmania parasites from dog to dog.
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CS26.3

Ticks and the City - the Occurrence of Different Tick 
Species and their Pathogens in and Around Vienna
Duscher, Georg1; Leschnik, Michael2; Joachim, Anja1

1. Institute of Parasitology, University of Veterinary Medicine Vienna, 
Vienna, Austria; 2. Clinic of Internal Medicine and Infectious Diseases, 
Vienna, Austria

Vienna´s recreational areas are very popular not only with 
humans and dogs but also with ticks. We conducted a survey 
in 2006 at selected locations in the city and suburban areas 
to investigate the distribution of tick species and some of 
the pathogens they harbour. Of 713 flagged ticks, the most 
common species was Ixodes ricinus (95.6%), followed by 
Haemaphysalis concinna (4%) and Dermacentor reticulatus 
(0.4%). The ticks harboured Borrelia, Babesia and Anaplasma 
(25.5%, 3.2% and 0.7%, respectively). We also found one 
probably autochthonous Rhipicephalus sanguineus–popu-
lation in an animal shelter near Vienna, which cares for pets 
coming from southern Europe. Infections with Ehrlichia 
canis were repeatedly diagnosed in several dogs of this 
shelter; however, the origin of the infection was unclear. E. 
canis is probably maintained by the indoor population of 
R. sanguineus which became infected by Ehrlichia-positive 
dogs introduced to the shelter from endemic countries. With 
repeated imports of dogs from southern Europe and the 
established Rhipicephalus-population other non-autochthon-
ous pathogens can probably also be transmitted under such 
conditions, although in the continental climate conditions 
in eastern Austria an establishment of a permanent outdoor 
R. sanguineus-population seems unlikely. Warmer weather, 
however, could provide improved conditions for this tick spe-
cies. This is supported by the fact that the assumed minimum 
temperature of 20°C for the development of R. sanguineus 
has to be refuted. In one outdoor trial two fully engorged 
nymphs molted to females at an average temperature of 
9.7°C (min 3.2°C, max. 15.5°C). Further investigations have to 
be conducted to determine the exact parameters influencing 
an establishment of this foreign tick species in Austria.

CS26.4

Transmission of Cytauxzoon felis to Domestic Cats by 
Amblyomma americanum
Edwards, Amy C.; Reichard, Mason V.; Meinkoth, James H.; 
Snider, Timothy A.; Meinkoth, Katrina R.; Little, Susan E.
Center for Veterinary Health Sciences, Oklahoma State University, 
Stillwater, OK, USA

Cytauxzoon felis was transmitted to a domestic cat by 
Amblyomma americanum. The infection was produced by 
the bite of A. americanum adults that were acquistion fed as 
nymphs on a domestic cat that naturally survived infection of 
C. felis. Fever, inappetence, depression, and lethargy were first 

noted 11 days post infestation (dpi). Pale mucus membranes, 
splenomegaly, icterus, and dyspnea were also observed 
during the course of the disease. The body temperature of 
the experimentally infected C. felis cat was subnormal from 
16 dpi until 24 dpi when it returned to within normal limits. 
All clinical signs of cytauxzoonsis began to resolve by 23 
dpi when the cat became subclinically infected with C. felis. 
Schizonts of C. felis were observed in spleen aspirates of 
the infected cat at 15 dpi. DNA of C. felis was amplified by 
real-time PCR starting 17 dpi and piroplasms of C. felis were 
first noted by light microscopy 18 dpi. Prior to the present 
study, only D. variabilis had been shown experimentally to 
transmit infection of C. felis. This is the first report of C. felis 
being transmitted by A. americanum. Additional studies have 
been initiated to further test our finding that C. felis can be 
transmitted to domestic cats by A. americanum. Preliminary 
findings suggest A. americanum is a more efficient vector of 
C. felis than D. variabilis. Results of our additional studies will 
be presented.

CS26.5

The Real-Time Tracking of Bartonella henselae Through 
Ctenocephalides felis
Robinson, Matthew T.1; Morgan, Eric R.2; Williams, Tracey3; 
Shaw, Susan E.1

1. University of Bristol, Langford, United Kingdom; 2. University of 
Bristol, Bristol, United Kingdom; 3. Pfizer Animal Health, Kalamazoo, MI, 
USA

Bartonella henselae, transmitted by Ctenocephalides felis, is 
the agent of cat-scratch disease. Classed as an emerging in-
fectious disease, it is an ideal model for investigating the real-
time tracking of zoonotic bacteria through the flea vector. C. 
felis were artificially fed canine blood and B. henselae. After 
17 hours the blood-meal was changed to uninfected blood. 
Over ten days, 115 fleas were sampled. A total of 822 organ 
samples were dissected from the fleas and were treated with 
EMA to prevent detection of non-viable bacteria. Samples 
were assayed using C. felis- and B. henselae-specific real-time 
PCRs and a conventional canine-specific PCR. Ct values were 
corrected for inter-assay variation and sample size. Positivity 
rates and Ct values were statistically analysed. Positivity rates 
for C. felis, B. henselae and canine DNA were 98.3%, 42.2% 
and 12.4% respectively. Positivity rates for B. henselae was 
significant against day sampled, with two distinct decreases 
in positivity, between days one to five and days six to ten 
(P<0.001). Ct values for a number of organ types showed de-
creasing B. henselae DNA over time, again with two distinct 
groups (P<0.001-0.013). The presence of canine DNA in 2% 
of organs from outside of the gastro-intestinal tract would 
suggest some contamination. Although the transit time of 
a blood-meal through C. felis can take three days, B. hen-
selae is detectable within C. felis for up to ten days, allowing 
prolonged excretion of the bacterium via faecal material. The 
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malpighian tubules are a possible site for sequestration of B. 
henselae.

CS27 - Zoonoses

Tuesday, August, 11, 2009

CS27.1

Environmental Contamination with Toxocara spp.: 
Towards Quantitative Epidemiology?
Morgan, Eric R.; Azam, Dena; Batho, Amelia; Coe, Ashley; 
Marshall, Rosie
University of Bristol, Bristol, United Kingdom

Environmental contamination with Toxocara spp. eggs re-
mains a significant public health concern worldwide. The risk 
of human infection clearly depends on the number of eggs 
shed by definitive hosts, their development and survival, and 
spatial distribution in relation to human contact. In spite of 
this, there have been few published attempts to quantify 
these factors, with faecal surveys generally reporting only 
prevalence, and soil surveys undermined by poor standard-
ization of methods for egg recovery and enumeration. We 
report ongoing attempts to progress beyond descriptive 
surveys of egg prevalence, with initial studies in the town 
of Bristol, UK. Mean egg density in dog faeces was found to 
vary between 2140 epg (eggs per gram) in pups less than 8 
weeks old (prevalence 62 %), to 700 epg in pups 8-12 weeks 
old (prevalence 15 %), and 4 epg in dogs older than 12 
weeks (prevalence 3 %). Foxes were commonly infected, with 
prevalence around 60 %, but low burdens and population 
density meant that their predicted contribution to environ-
mental contamination was less than one tenth that of dogs, 
even without taking into account patterns of habitat use. In 
public parks, 60 % of soil samples were contaminated, with 
egg density varying between positive samples from 0.02 to 
0.60 epg of soil. The amount of soil sampled from each site 
and the spatial sampling design strongly influenced results. 
This study provides the foundation for ongoing attempts 
to develop an integrated, quantitative framework for the 
epidemiology of environmental contamination with Toxocara 
spp. eggs.

CS27.2

Building Community and Laboratory Capacity for 
Monitoring and Managing Parasitic Zoonoses in Northern 
Saskatchewan, Canada
Jenkins, Emily J.5, 6, 7; Himsworth, Chelsea1; Skinner, Stuart2; 
Thompson, Andrew3; McConnell, Athena4; Elliot, Aileen3; 
Wagner, Brent5

1. Department of Veterinary Pathology, University of Saskatchewan, 
Saskatoon, SK, Canada; 2. Department of Medicine, University of 
Saskatchewan, Saskatoon, SK, Canada; 3. School of Veterinary and 
Biomedical Sciences, Murdoch University, Murdoch, WA, Australia; 4. 
Department of Pediatrics, University of Saskatchewan, Saskatoon, 
SK, Canada; 5. Department of Veterinary Microbiology, University of 
Saskatchewan, Saskatoon, SK, Canada; 6. School of Public Health, 
University of Saskatchewan, Saskatoon, SK, Canada; 7. Canadian 
Cooperative Wildlife Health Centre, University of Saskatchewan, 
Saskatoon, SK, Canada

Lack of veterinary and medical infrastructure in remote 
rural and northern areas in Canada serves to perpetuate 
disparities in public health in these regions. A recent case of 
neural cystic hydatid disease in an indigenous community 
in north-central Saskatchewan, Canada, highlighted a need 
for better community monitoring and awareness of parasitic 
zoonoses in general, and hydatid disease in particular, which 
remains a zoonosis of global concern in developed and 
developing nations alike. The subsequent joint animal and 
human health investigation of the prevalence and risk factors 
for Echinococcus sp. in this community also identified needs 
for better laboratory infrastructure. This includes detection, 
genetic characterization, and epidemiological investiga-
tion of the strains and species of Echinococcus endemic in 
northwestern Canada, as well as other potentially zoonotic 
parasites. Successful management of parasitic zoonoses in 
northern Canada calls for a “One Health” approach to expand 
veterinary care for companion animals, to enhance surveil-
lance in wildlife that serve as country food, and to develop 
and disseminate management recommendations and public 
health education materials specific to each community and 
risk group.

CS27.3

Prevalence and Molecular Characterization of 
Echinococcosis in Stray Dogs in Central Sudan
Omer, Rihab Ali1; Dinkel, Anke2; Mackenstedt, Ute2; Elnahas, 
Ayman1; Romig, Thomas2

1. Faculty of Veterinary Medicine, University of Leipzig, Leipzig, 
Germany; 2. Institute Für Parasitologie, Universität Hohenheim, 
Stuttgart, Germany

Echinococcus granulosus is an important zoonotic infec-
tion of dogs. The purpose of this study is to investigate 
the prevalence of E.garnulosus in stray dogs in an area of 
higher prevalence of Hydatidosis in intermediate hosts and 
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in most cases the dogs are fed on the offal obtained from the 
slaughterhouse. 42 dogs shot as a part of the rabies control 
program in Tamboul and Rofa, central Sudan were autopsied 
and their intestinal contents were examined for the pres-
ence of E. granulosus worms. Faecal samples were taken as 
well for coprodiagnosis. The worm burden in positive dogs 
was determined using a dilution method and the harvested 
worms were characterized using G5/6/7 and G1 PCRs. From 
the 42 euthanized dogs, 12 (28.5%) were harboring E. 
granulosu s worms with a worm burden of 22-80X10 3. All 
the DNA samples extracted from the worms were character-
ized as E.canadensis 83.3% (10/12) of the DNA extracted 
from the faecal samples collected from the 12 positive dogs 
were found positive with copro- PCR and were identified as 
E.canadensis. Two samples were considered inconclusive 
as there was no signal in the inhibition test. copro- DNA 
samples from the 30 samples collected from the dogs which 
were reported negative at necropsy were negative using 
copro-diagnostic PCR. This copro-PCR method is used for 
the first time in such a survey in Sudan and it suggests the 
predominance of E.canadensi s in Sudan. 

CS27.4

Taenia Ecology and Competition in People, Pigs and Dogs 
in Southeast Asia
Conlan, James Vincent3; Vongxay, Khamphouth1; Phithacthep, 
Laphinh 1; Soukvilay, Vilayvan1; Khamlome, Boualam2; 
Viravong, Vilaypheth1; Blacksell, Stuart Dean3, 4, 5; Fenwick, 
Stanley3; Thompson, R.C. Andrew3

1. Department of Livestock and Fisheries, Ministry of Agriculture 
and Forestry, Vientiane Capital, Lao; 2. Department of Hygiene and 
Prevention, Ministry of Health, Vientiane Capital, Lao; 3. School of 
Veterinary and Biomedical Sciences, Murdoch University, Murdoch, WA, 
Australia; 4. Mahidol-Oxford Tropical Medicine Research Unit, Faculty 
of Tropical Medicine, Mahidol University, Bangkok, Thailand; 5. Centre 
for Tropical Medicine, Nuffield Department of Clinical Medicine, John 
Radcliffe Hospital, Oxford, United Kingdom

Taenia solium is a clinically important zoonotic parasite of sig-
nificant worldwide public health concern. In Southeast Asia, 
T. solium competes with T. hydatigena and T. asiatica in the 
intermediate host and T. saginata and T. asiatica are competi-
tors in the definitive host. These inter-specific competitive 
relationships in combination with socio-cultural practices 
culminate in a complex ecology that shapes T. solium trans-
mission dynamics. However, there is a paucity of information 
relating to Taenia ecology and competition and associated 
risk factors in this region. This paper reports the preliminary 
results of four studies conducted in four northern provinces 
of Lao PDR to investigate Taenia ecology in people, pigs and 
dogs. The first study investigated pig production practices 
and trade relationships between pig producers and consum-
ers. The second study was a slaughter-slab survey to estimate 
the prevalence of the three Taenia species infecting pigs. 

The third study was a community survey conducted in 332 
households in 24 villages to estimate the prevalence of the 
three Taenia species infecting humans and the associated 
risk factors. A prevalence survey of T. hydatigena in dogs was 
simultaneously carried out in the villages where the com-
munity survey was conducted. The results indicate that T. 
hydatigena is the dominant species infecting pigs and that 
culturally specific behaviour in villages that produce the 
majority of piglets acts to limit the occurrence of T. solium in 
people and pigs.

CS27.5

Prevalence of Visceral Leishmaniasis in Human 
Population of Siraha District in Nepal
Joshi, Durga Datt; Sah, Rakesh Prasad; Aryal, Arjun
NGO, Kathmandu, Nepal

In Nepal, Visceral leishmaniasis is a major public health 
problem in 12 Terai districts of Nepal and some adjoining 
districts. More than 5.7 million people living in these dis-
tricts of Nepal are believed to be risk of this disease. Siraha 
district, the study area are adjoined with the border of Bihar 
state of India which is endemic for VL. Visceral leishmaniasis 
(VL) or Kala-azar is a potentially fatal vector-borne zoonotic 
disease caused by a protozoan parasite, Leishmania don-
ovani. Visceral leishmaniasis affects persons from the low-
est socioeconomic strata of the community and the district 
falls under it, hence the study population are believed to be 
more prone to having VL. Out of a total of 150 blood samples 
collected randomly during July to September, 2008 from pa-
tients (human) came to district hospital, Siraha and RSUPMS, 
hospital, Lahan having history of fever for 3-5 days, 22 
(14.66%) were found positive reactors for specific and non-
specific antibodies against VL with formol-gel test. And at 
95% Confidence Interval, the percentage prevalence ranges 
from 9.56-21.5%. The percentage prevalence of VL in male 
patients was found higher (17.39) as compared to female 
patients (10.34). According to the survey report which was 
conducted for 70 patients, the percentage prevalence of VL 
in patients having muddy (thatched roof ) house group was 
found higher (24.44) than patients having concrete (pakka) 
house group (12) and the percentage prevalence of VL in pa-
tients not using bed net group was found much higher (25) 
as compared to patients using bed net group (9.09). Consid-
ering the higher prevalence of the disease in the population 
studied, suitable preventive and control measures including 
the quality diagnosis and treatment with the emphasis on 
completion of treatment, monitoring of drug resistance, vec-
tor surveillance, transmission interruption through quality 
Indoor Residual Spray, use of bed net, solving the problems 
relating to migration and poverty and awareness programs 
for rural people at all level have been recommended.
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CS27.6

Effects of High Temperatures on Sporulation and 
Infectivity of Toxoplasma gondii Oocysts in Water
Koudela, Břetislav; Neumayerová, Helena
University of Veterinary and Pharmaceutical Sciences, Brno, Czech 
Republic

The protozoan parasite Toxoplasma gondii is increasingly 
recognized as a waterborne pathogen. The present study 
was performed to assess the survival of nonsporulated and 
sporulated T. gondii oocysts in water at high temperatures. 
Oocysts suspended in 200 l of water were heated in the metal 
block of a thermal DNA cycler. Block temperatures were set 
from 40 to 70 °C with 5 ºC incremental temperatures. The 
oocysts were exposed to each temperature setting for 1 min 
or 5 min. The nonsporulated oocyst viability was determined 
by their ability to sporulate when they were placed at room 
temperature while the sporulated oocyst viability was tested 
by mouse bioassay. Serology, squash brain preparations and 
PCR amplification were used to evaluate mice for infection. 
Our study finally demonstrated that nonsporulated T. gondii 
oocysts lose the ability to sporulate when heated at 55 ºC 
for 5 min or at 60 ºC for 1 min. Our results also indicated that 
when water containing T. gondii oocysts was exposed to the 
temperature of 55 °C for 5 min or to 60 ºC for 1 min, the infec-
tivity of oocysts was lost.

The financial support of the grant project MSM 6215712402 
is acknowledged.

CS28 - Drug Resistance

Tuesday, August, 11, 2009

CS28.1

Parasitic Gastrointestinal Nematode Control Practices 
in US Cow-Calf Operations – Insights from the USDA 
National Animal Health Monitoring System
Ballweber, Lora R.1; Gasbarre, Louis2; Stromberg, Bert3; 
Dargatz, David4; Rodriguez, Judy4

1. Colorado State University, Veterinary Diagnostic Laboratory, Fort 
Collins, CO, USA; 2. USDA, ARS, Bovine Functional Genomics Lab, 
Beltsville, MD, USA; 3. College of Veterinary Medicine, University 
of Minnesota, St. Paul, MN, USA; 4. USDA:APHIS:VS Centers for 
Epidemiology and Animal Health, Fort Collins, CO, USA

Internal parasites can reduce the reproductive performance 
of the cow herd, weaning weights of calves, and negatively 
impact animal health due to respiratory disease and im-
mune suppression. It has long been considered that standard 
procedure is to treat the beef cow once or twice each year 

and treat calves at weaning. However, whether these prac-
tices have shifted over the past several years is unknown. 
The opportunity to address this question arose when The 
USDA National Animal Health Monitoring System (NAHMS) 
conducted its third study of the cow-calf segment of the beef 
industry in 2007 and 2008. During the Beef 2007-08 study 
a stratified random sample of producers in 24 states were 
selected to be surveyed. These producers represent 79.6 
percent of U.S. operations with beef cows and 87.8 per-
cent of U.S. beef cows. To gain information on the cow-calf 
producers’ attitudes and practices towards gastrointestinal 
parasites and parasite control, 567 respondents were asked 
questions about deworming practices, parasite evaluations, 
and sources for information on parasites and anthelmintics. 
All respondent data were statistically weighted to reflect 
the population from which they were selected. The inverse 
of the probability of selection for each operation was the 
initial selection weight. This selection weight was adjusted 
for nonresponse within each State and size group to allow 
for inferences back to the original population from which the 
sample was selected. The attitudes and practices revealed by 
this survey and their implications will be discussed.

CS28.2

A Representative Evaluation of the Parasites Present in 
the US Cow-Calf Population
Stromberg, Bert E.1; Gasbarre, Louis C.2; Ballweber, Lora R.3; 
Dargatz, David A.4; Rodriguez, Judy M.4; Zarlenga, Dante S.5

1. University of Minnesota, St. Paul, MN, USA; 2. USDA, ARS, Bovine 
Functional Genomics, Beltsville, MD, USA; 3. Colorado State University, 
Veterinary Diagnostic Laboratory, Fort Collins, CO, USA; 4. USDA, 
APHIS,VS Centers for Epidemiology and Animal Health, Fort Colins, CO, 
USA; 5. USDA, ARS, Animal Parasitic Diseases Lab, Beltsville, MD, USA

During the USDA National Animal Health Monitoring Sys-
tem’s (NAHMS) Beef 2007-08 study 567 producers from 24 
states were offered the opportunity to collect fecal samples 
from weaned calves for evaluation of parasite burden by 
quantifying the parasite eggs per gram of fecal material. Up 
to 20 fresh fecal samples from weaned beef calves were col-
lected. If the group tested consisted of less than 20 animals, 
the number of samples collected was equal to the group 
size. Samples were only accepted where there was at least 45 
days since previous anthelmintic treatment of the animals. 
Golfball sized samples were collected into baggies, cooled 
over night and then shipped to one of three designated 
laboratories for evaluation. In the laboratory all samples were 
processed in a similar manner using the Modified Wisconsin 
technique and enumeration of strongyle, Nematodirus, and 
Trichuris eggs, and the notation of the presence or absence 
of coccidian oocysts and tapeworm eggs. In submissions 
where the eggs per gram value for strongyle eggs exceeded 
30, aliquots from 2-6 animals were pooled for extraction of 
DNA from the eggs. Extracted DNA was subjected to PCR an-
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alysis for the presence of Ostertagia, Cooperia, Haemonchus, 
and Oesophagostomum. Overall, 102 beef operations from 
22 states collected and submitted samples for evaluation. 
The detailed results of this survey and their implications will 
be presented.

CS28.3

Effectiveness of Current Anthelmintic Treatment 
Programs on Reducing Fecal Egg Counts in US Cow-Calf 
Operations
Gasbarre, Louis C.1; Ballweber, Lora R.2; Stromberg, Bert E.3; 
Dargatz, David A.4; Rodriguez, Judy M.4; Zarlenga, Dante S.5

1. USDA, ARS, Bovine Functional Genomics Lab, Beltsville, MD, USA; 
2. Colorado State University, Veterinary Diagnostic Laboratory, 
Fort Collins, CO, USA; 3. College of Veterinary Medicine, University 
of Minnesota, St. Paul, MN, USA; 4. USDA, APHIS,VS Centers for 
Epidemiology and Animal Health, Fort Collins, CO, USA; 5. USDA, ARS, 
Animal Parasitic Disease Lab, Beltsville, MD, USA

During the USDA National Animal Health Monitoring Sys-
tem’s (NAHMS) Beef 2007-08 study 567 producers from 24 
states were offered the opportunity to collect fecal samples 
from weaned calves for evaluation of response to treatment 
with an anthelmintic product. Producers choosing to partici-
pate were provided instructions and materials to collect fecal 
samples at the time of treatment and again approximately 2 
weeks after treatment. Samples were only accepted where 
there was at least a 45 day lapse between initial sampling 
and any previous anthelmintic treatment of the animals. 
The choice of treatment was entirely at the discretion of 
the producer so that the test reflected the current parasite 
control program of the operation. The protocol required that 
20 fresh fecal pats be randomly sampled from the housing 
area. If the test group consisted of less than 20 animals, the 
number of samples collected was reduced to equal the group 
size. Samples were submitted to one of three participating 
laboratories. Analyses consisted of a double centrifugation 
floatation followed by enumeration of strongyle, Nemato-
dirus, and Trichuris eggs, and simple notation of the pres-
ence or absence of coccidian oocysts and tapeworm eggs. 
In submissions where strongyle egg per gram exceeded 30, 
aliquots from 2-6 animals were pooled for extraction of egg 
DNA. Extracted DNA was subjected to PCR for the presence 
of Ostertagia, Cooperia, Haemonchus, and Oesophagosto-
mum. A total of 72 producers from 19 States participated in 
this portion of the survey. Treatment options included oral 
benzimidazoles, and both injectable and pour-on endecto-
cides. The results of this survey and their implications will be 
discussed.

CS28.4

Efficacy Determination of Several, Non-generic Cattle 
Anthelmintics by Way of a Fecal Egg Count Reduction Test 
Combined with a Control Trial
Yazwinski, Tom A.; Tucker, C A.; Powell, J; Reynolds, J;  
Hornsby, P
University of Arkansas, Fayetteville, AR, USA

In May of 2008, 50 naturally-infected beef-type calves were 
blocked into comparable groups according to coprological 
data, and randomly allocated within each block to one of 
five treatment groups; control, injectable moxidectin at 0.2 
mg kg-1BW (MXD), injectable ivermectin at 0.2 mg kg-1BW 
(IVM), oral oxfendazole at 4.5 mg kg-1BW (OXF) and oral 
fenbendazole at 5.0 mg kg-1BW (FBZ). Animal confinement 
onto clean concrete was started on day -7, post-treatment 
egg counts and coprocultures were conducted on numer-
ous occasions, and animal necropsies by complete replicate 
were conducted on days 35-39. Fecal egg count reduction 
test (FECRT) %s were > 90% for all anthelmintics from day 2 
to day 28, but by the time of necropsy, FECRT %’s for IVM had 
declined to 85%. As determined from necropsy nematode 
counts (geometric means), percent efficacies were as follows: 
for Ostertagia adults, EL4 and LL4, MXD was 99, 99 and 97%, 
IVM was 98, 91 and 82%, OXF was 90, 70 and 48%, and FBZ 
was 73, 0 and 22%, respectively; for adult Haemonchus and 
Trichostrongylus axei, all anthelmintics were > 95%; for Coop-
eria oncophora (plus surnabada) and C punctata, MXD was 
96 and 98%, IVM was 77 and 85%, OXF was 99 and 98%, and 
FBZ was 99 and 99%, respectively. FECRT results accurately 
predicted control trial efficacies for MXD, but failed to reveal 
two incidences of depressed efficacies: IVM relative to Coop-
eria spp, and the benzimidazoles relative to most Ostertagia 
populations.

CS28.5

Field Evaluation of Methods for Detecting Multiple 
Resistance to Anthelmintics in Sheep Nematodes in 
England and Wales
Taylor, Mike; Learmount, Jane; Lunn, Elizabeth; Morgan, Colin; 
Craig, Barbara
Central Science Laboratory, York, United Kingdom

Intensification of animal production systems has led to an 
increased reliance on effective anthelmintics to control 
parasitic worms. However, the excessive and continued use 
of these treatments can lead to high selection pressures and 
have resulted in increased reports of emerging nematode 
populations exhibiting resistance to all of the main anthel-
mintic classes.

Faecal Egg Count Reduction Tests (FECRT) and Larval De-
velopment Tests (LDT) were conducted on 6 farms in Eng-
land and Wales with suspect multiple resistance. The farms 
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selected were identified from a network of 40 study farms 
participating in a larger study investigating the implementa-
tion of Sustained Control of Parasites in Sheep (SCOPS) worm 
control principles.

In this study, resistance was indicated as present by FECRT, 
LDT, or both, to one or more groups of anthelmintics groups 
on all farms. Comparisons were made between results 
obtained by the two tests. BZ resistance was identified by 
FECRT on 5 of the 6 farms; LV resistance on 4 farms and 
ML-resistance on 5 farms. The LDT identified the presence 
of BZ-resistance on all 6 farms, and LV-resistance on 5 farms. 
Generally there was good agreement between the two tests 
in identifying both BZ and LV resistance. On one farm, the 
LDT identified the presence of BZ-resistant nematodes, not 
detected by FECRT, and on 2 farms the presence of LV-resist-
ant nematodes not detected by FECRT.

On two farms “triple” resistance (resistance to benzimidazole 
(BZ), levamisole (LV) and avermectin (AV)) was identified by 
FECRT, and on one farm moxidectin resistance in Telador-
sagia was suspected based on an early return to egg laying 
at 28 days post treatment. Resistance was present in one or 
more genera, but most commonly with Teladorsagia on all of 
the 6 farms.

CS29 - Vaccines

Tuesday, August, 11, 2009

CS29.1

Vaccination Against Haemonchus contortus with a 
Recombinant Antigen Cocktail
Cachat, Elise1; Newlands, George1; Taylor, Susan E.1;  
Muench, Stephen P.2; Trinick, John2; Smith, David W.1

1. Moredun Research Institute, Edinburgh, United Kingdom;  
2. University of Leeds, Leeds, United Kingdom

Haemonchus contortus is globally one of the most pathogen-
ic nematode parasites of sheep. Vaccination offers a promis-
ing alternative to anthelmintic treatment, as resistance to H. 
contortus is now widely spread. Substantial protection can be 
achieved by vaccination with a native glycoprotein com-
plex called H-gal-GP, which is located on the intestinal cell 
microvillar membranes of the parasite. Fractionation of the 
dissociated complex has indicated that metallo and aspartyl 
enzymes are associated with protection.

In this study, three H-gal-GP metalloproteases were recom-
binantly expressed as soluble proteins in insect cells and one 
aspartyl protease was expressed in E. coli, refolded and solu-
bilised. The four proteins were then combined in QuilA and 
naïve sheep were immunised with the recombinant cocktail. 

Sheep were subsequently challenged with 5,000 H. contortus 
larvae. Serology and parasitology indicated that the recom-
binant cocktail induced a good immune response but did not 
confer protection against H. contortus challenge.

3-D reconstructions of the H-gal-GP complex from electron 
microscopy data have revealed a novel quaternary struc-
ture. It contains an internal chamber in which we speculate 
haemoglobin and other protein substrates are digested. We 
hypothesise that protective vaccine antibodies bind around 
the entrances of this chamber impeding substrate ingress, 
leading to starvation and death of the parasite. Thus, import-
ant conformational epitopes required for protection might 
not be reproduced when combining individual recombinants 
of the complex. As it is highly unlikely that the quaternary 
structure of native H-gal-GP can be reproduced with current 
recombinant methods, further studies will concentrate on 
identifying and reproducing protective epitopes.

CS29.2

Twists and Turns En Route to a Vaccine for Haemonchus 
Contortus
Smith, David; Taylor, Susan
Moredun Research Institute, Edinburgh, United Kingdom

Substantial protection can be achieved against Haemonchus 
by vaccination with native H11 or H-gal-GP, two glycopro-
tein enzyme complexes located on the parasite intestinal 
membranes. H11 is a family of four aminopeptidases whilst 
H-gal-GP is composed of four metallo-, two aspartyl, and at 
least one cysteine protease. All these enzymes are presumed 
to be involved in the digestion of the parasite blood meal. 
Neither antigen complex protects well if it is denatured, nor 
do recombinant versions of any of the subcomponents, even 
when used as cocktails. 

It is highly unlikely that the recently elucidated quaternary 
structure of native H-gal-GP apparently required for pro-
tection can be reproduced with current recombinant DNA 
methods. However, recent trials indicate that it may in fact be 
possible to make a commercially viable vaccine from native 
antigen. 

CS29.3

The Effects of a Recombinant Vaccine on Natural Fasciola 
hepatica Infection in Cattle
Golden, Olwen1; Flynn, Robin2, 1; Read, Carolyn1;  
Sekiya, Mary1; Donnelly, Sheila3; Stack, Colin3; Dalton, John 3; 
Mulcahy, Grace1

1. University College Dublin, Dublin, Ireland; 2. Laboratory of Molecular 
Biology, Cambridge, United Kingdom; 3. Institute for the Biotechnology 
of Infectious Diseases, University of Technology Sydney, Sydney, 
Australia
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The liver fluke, Fasciola hepatica can cause disease in a wide 
range of hosts including ruminants and humans. It has a 
worldwide distribution. Efforts are being made to develop an 
effective vaccine against Fasciola to reduce our reliance on 
anthelmintics, particularly in light of increasingly frequent 
reports of resistance.

In our study, we divided 39 male, castrated Friesian cattle into 
3 groups of 13. One group acted as a control, the other two 
were vaccinated with recombinant Fasciola hepatica Cathep-
sin L1 and one of two mineral- oil based adjuvants. They were 
turned out on to fluke-contaminated pastures for 13 weeks. 
The cattle were then slaughtered and their livers assessed for 
fluke burdens.

There was a significant reduction in fluke burden in the vac-
cinated cattle relative to the control group, at p ≤ 0.05. 

The vaccinated groups showed a sharp rise in total IgG levels 
to Cathepsin L1 post vaccination. This was maintained over 
the course of infection and the levels were significantly 
higher that those of the control group

Arginase levels in the macrophages of vaccinated cattle were 
significantly lower than those of the control cattle, indicating 
that the parasite-induced alternative activation of the macro-
phages was altered by vaccination.

This vaccine shows potential as a means of controlling fas-
cioliasis, however further trials, with longer challenge periods 
would be necessary to establish its efficacy.

CS29.4

Trade-Offs Between Immune Responses, 
Pathophysiology and Establishment of Ostertagia 
ostertagi in Artificially-Infected Calves
Forbes, Andrew B.1; Fox, Mark T.2; Jackson, Brendan2

1. Merial, Lyon, France; 2. Royal Veterinary College, London, United 
Kingdom

Twenty-five, castrated male Holstein-cross calves, aged 4-5 
months and weighing156.5kg, were allocated to one of five 
treatment groups on the basis of initial bodyweight. The 
groups included an ad lib-fed infected (INF) group which 
received a trickle infection with the equivalent of 10,000 
larvae of Ostertagia ostertagi per day from Day 0 to Day 56, 
when the group was treated with eprinomectin; the study 
ended on Day 77. Parameters measured throughout the 
study included: liveweight, feed intake, faecal egg counts 
(FEC); plasma pepsinogen, gastrin, ghrelin and leptin; plasma 
antibodies to adult O. ostertagi. Within the INF group of five 
calves, three showed the stereotypical pattern of faecal 
worm egg output, whilst the remaining two animals did not, 
passing very few or no worm eggs. Further analyses of the 
data showed that there was a significant sub-group x day 
interaction for FEC and, in addition, there were significant 
(P=0.0067) differences between the two sub-groups in blood 

gastrin response. There were no significant differences be-
tween the other parameters. It was also observed that, within 
the sub-group of three calves with typical FEC patterns, there 
was a significant (P=0.007) inverse correlation between FEC 
and O. ostertagi antibodies. These results will be considered 
in terms of resource allocation and differential responses to 
parasite challenge.

CS29.5

Vaccination Against Liver Fluke in Sheep with 
Recombinant Leucine Aminopeptidase Induces High 
Levels of Protection Using Different Adjuvants
Acosta, Daniel1; Maggioli, Gabriela1; Gayo, Valeria2;  
Giacaman, Sheila 1; Basika, Tatiana1; Silveira, Fernando1;  
Rossi, Silvina3; Tort, Jose4; Carmona, Carlos1

1. Dept. of Celullar and Molecular Biology, School of Sciences, 
Montevideo, Uruguay; 2. Departamenteo de Parasitología, Instituto 
DILAVE, Montevideo, Uruguay; 3. Polo Biotecnológico, Facultad de 
Ciencias, Pando, Uruguay; 4. Depto. de Genética, Facultad de Medicina, 
UdelaR, Montevideo, Uruguay

Leucine aminopeptidase (FhLAP), an homohexameric Zn++-
dependent exopeptidase isolated and purified from Fasciola 
hepatica gastrodermis, showed a promisory potential as 
vaccine candidate against ruminant fasciolosis. In this work, 
the recombinant enzyme, a M17 LAP functionally expressed 
in Escherichia coli was tested as vaccine against liver fluke 
infection in sheep using different adjuvants. Sixty fluke-free 
Corriedale sheep, 6 -12 months old, were randomly allocated 
in groups of 10 animals each. Five groups received a sub-
cutaneous injection of 100 ug of FhLAPr mixed in Freund´s 
(Complete + Incomplete), DEAE-Dextran, Alum, Ribi or 
Adyuvac® on weeks 0 and 4. The control group received only 
Freund´s (Complete + Incomplete) adjuvant. Sheep were 
challenged with 200 metacercariae on week 6 and necrop-
sied on week 18. FhLAP induced a significant protection 
against liver fluke infection showing high levels of worm 
reduction in Alum (87%), Freund (84%) and Adyuvac® (81%) 
groups, and modest levels in Ribi (51%) and DEAE-Dextran 
(50%) groups compared to controls. Worms recovered from 
livers showed no significant differences in size (lenght and 
width) between vaccinated groups or when compared with 
the control group. All vaccine preparations induced high 
IgG levels which boosted after the challenge infection but 
no correlations between antibody titres and worm counts 
were observed. The results confirms that similarly to the na-
tive enzyme, FhLAPr is capable of inducing very high levels 
of protection against sheep fasciolosis using two different 
authorized adjuvants, highlighting its potential as a vaccine 
candidate.
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CS30.1

A Survey to Examine the Species of Ovine Nematodes 
Present on Farms in the UK
Burgess, Charlotte GS 1; Bartley, Yvonne1; Redman, Libby2; 
Whitelaw, Fiona 2; Tait, Andrew 2; Gilleard, John S.3;  
Jackson, Frank1

1. Moredun Research Institute, Penicuik, Midlothian, United Kingdom;  
2. Faculty of Veterinary Medicine, University of Glasgow, Glasgow, 
United Kingdom; 3. Dept Comparative Biology and Experimental 
Medicine, Faculty of Veterinary Medicine, University of Calgary, Calgary, 
Canada

A survey of ovine nematodes present on UK farms was car-
ried out with the long term aim of identifying species present 
and to examine the genetic diversity of populations from 
around the UK with regard to the molecular basis of anthel-
mintic resistance. Around 200 farms from all over the UK 
were asked to participate by providing 20 faecal samples in 
the spring from ewes and in the summer from lambs. Faecal 
samples from individual farms were pooled, with each animal 
contributing the same unit weight of faeces. Nematode eggs 
were extracted and cultured to the first larval stage (L1). The 
L1’s were archived in ethanol and DNA was extracted from 
an aliquot of 1000 L1’s from each farm. PCR analysis was 
carried out to determine the presence of the main gastro-
intestinal nematode species. Preliminary analyses show that 
Teladorsagia circumcincta was present on every farm and 
the Trichostrongylus spp. were found on over 90% of the 
farms. Haemonchus contortus was found on 53% of farms in 
England, 38% of farms in Wales and 27% of farms in Scot-
land. These results have now been expanded using PCR and 
pyrosequencing techniques on individual first stage larvae to 
determine the proportion of different gastrointestinal nema-
tode species present on each farm and their genotypes.

CS30.2

Population Genetics of Parasitic Nematodes of UK Sheep
Redman, Elizabeth Mary1; Whitelaw, Fiona Christine1; Gilleard, 
John2; Tait, Andy1; Burgess, Charlotte3; Bartley, Yvonne3; 
Jackson, Frank3

1. Glasgow University Vet School, Glasgow, United Kingdom; 2. 
Molecular Parasitology, Dept Comparative Biology and Experimental 
Medicine, Faculty of Veterinary Medicine, University of Calgary, Calgary, 
AB, Canada; 3. Moredun Research Institute, Pentlands Science Park, 
Bush Loan, Penicuik, Edinburgh, United Kingdom

UK populations of sheep parasites have been sampled to 
assess species diversity and the genetic differentiation of 

Haemonchus contortus and Teladorsagia circumcincta. 
Faeces were collected from ewes and lambs through 2008 
present on 100 farms across the UK. Using a species-specific 
PCR assay based on the ITS gene the prevalence of a range 
of commonly-found species was assessed. T. circumcincta 
was present in all samples containing helminth eggs whereas 
H. contortus was found to be present in 57% of farms, with 
a bias of these being located in the South of England. The 
proportion of each species on each farm has been estimated 
using pyrosequencing technology on individual first stage 
larvae. The population differentiation of the 2 species was 
estimated using panels of microsatellites: a panel of 5 T. 
circumcincta microsatellites and a panel of 15 H. contortus 
microsatellites. From the trace profiles produced from bulk 
worm lysates of 1000 worms the allele frequencies were 
estimated from the area under the allele peaks. Fst analy-
sis using estimated allele frequency data revealed that T. 
circcumcincta possessed very little genetic differentiation 
between farms whereas there were high levels of genetic 
differentiation in H. contortus populations. These results have 
yet to be confirmed using individual worm genotyping and 
the production of actual allele frequency data.

CS30.3

Selective Breeding of Scottish Cashmere Goats for 
Increased Resistance to Gastrointestinal Nematodes
McBean, David William; Kenyon, Fiona; Bartley, David; Bartley, 
Yvonne; Donnan, Alison; Jackson, Frank
Moredun Research Institute, Edinburgh, United Kingdom

Genetic selection of animals for increased resistance to 
parasite infection may result in enhanced animal productivity 
and reduced disease. Additionally, examining the response 
of selected animals will provide valuable information on the 
mechanisms involved in the immune response.

A line of Scottish Cashmere Goat was developed by se-
lectively breeding from sires and dams showing increased 
responsiveness to infection as measured by low mean ranked 
Faecal Egg Count (FEC) over 10 generations. Approximately 
80 yearlings from the F2 to F10 generations of this line were 
co-grazed with equal numbers of control animals, and mon-
itored for faecal egg output, productivity and immune mark-
ers from the end of the first season prior to weaning through 
the end of the following grazing season. Data from this was 
used to select replacement breeding animals.

Data was analysed to examine the effect of selection on 
faecal egg count and immune markers of the selected 
offspring. Faecal egg output in the selected yearlings over 
the whole period was reduced by 24.9% compared with the 
unselected controls. Circulating eosinophils were elevated 
in the selected line by 43.1%. IgG and IgE were not found to 
be significantly different between selected and unselected 
groups or to have any effect on FEC, but IgA was significantly 
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lower in selected animals. Plasma pepsinogen levels were not 
significantly different between selected and control groups. 

Selection for responsiveness in cashmere goats based on FEC 
was found to significantly reduce offspring FEC, potentially as 
a result of quantitative changes in the immunoglobulin and 
eosinophil response

CS30.4

Effect of Different Anthelmintic Treatment Startegies on 
Naturally Acquired Nematodirus Infections in Sheep
Donnan, Alison Anne1; Kenyon, Fiona1; Greer, Andrew2; 
Bartley, David J.1; McBean, David W.1; Bartley, Yvonne1; 
Burgess, Charlotte1; Jackson, Frank1

1. Moredun Research Institute, Penicuik, United Kingdom; 2. Lincoln 
University, Christchurch, New Zealand

The intestinal parasite Nematodirus poses a threat to lambs 
in the early grazing season when eggs deposited in the previ-
ous season hatch simultaneously. This can lead to extremely 
high challenges for young naïve lambs resulting in lamb 
morbidity and mortality. The impact of targeted selective 
treatments (TST), neo-suppressive treatments(NST, monthly), 
targeted treatments (TT, as per past farm practice) or meta-
phylactic/therapeutic treatments (MT, at sign of disease) was 
investigated in a replicated field trial conducted in lambs for 
3 years in central Scotland on Nematodirus populations. NST, 
TT and TST treatments received an anthelmintic treatment in 
early May of each year. MT animals were treated when clinical 
signs of Nematodirus infections were evident, typically one 
to 2 weeks later except for 2008. Nematodirus egg counts 
accounted for the majority of the total egg count during the 
early part of the season in 2007 and 2008 (56-75%, 64-78% 
respectively). Following primary anthelmintic treatment, 
Nematodirus FEC decreased to low levels and contributed to 
12-20% to the total FEC for the remainder of the season over 
the 3 years. In 2008 early season small intestine tracer worm 
burdens were 10900, 32913, 32750 and 39288 for NST, TT, TST 
and MT treated groups, respectively, while mean Nemato-
dirus larvae recovered from pasture early in the season was 
146, 909, 679 and 1319 larvae per kg DM, respectively. NST 
treatment provided the best control of Nematodirus with no 
indication of the development of anthelmintic resistance. It is 
concluded that the timing of anthelmintic treatment early in 
the grazing season is critical to control Nematodirus popula-
tions on pasture. 

CS30.5

Period Prevalence and Risk Factors of Bovine Fasciolosis 
in Five Districts of Punjab Province, Pakistan
Khan, Muhammad K.; Sajid, Muhammad S.; Khan, 
Muhammad N.; Iqbal, Zafar; Hussain, Altaf
Department of Parasitology, University of Agriculture, Faisalabad, 
Pakistan

Period prevalence and associated risk factors of bovine fas-
ciolosis was recorded in five districts of Punjab Province viz; 
Sargodha, Jhang, Muzaffargarh, Lodhran and Layyah. To this 
end, 80 bovines (cattle and buffaloes of various breeds) were 
selected from each study district based on proportional al-
location and stratified random sampling methods. The faecal 
samples of selected animals were screened qualitatively and 
quantitatively through standard parasitological procedures 
for the presence of eggs of Fasciola species. Of 4800 faecal 
samples screened, 1222 (25.46%; P<0.05) were found positive 
for fasciolosis. The prevalent species of Fasciola (F.) identified 
were F. gigantica (22.40%; 1075/4800) and F. hepatica (3.06%; 
147/4800). The highest (P<0.05) prevalence of both the spe-
cies was found in winter (39.08%; 469/1200) followed in order 
by spring (29.50%; 354/1200), autumn (20.33%; 244/1200) 
and summer (12.92%; 155/1200). Origin had significant 
association (P<0.05) with prevalence of fasciolosis due to 
different agro-climatic and topographic conditions of the 
study districts. The prevalence was found higher in buffaloes 
(30.50%; 732/2400; P<0.05) than cattle (20.42%; 490/2400), 
females (32.88%; 789/2400; P<0.05) than males (18.04%; 
433/2400), grazing (70.50%; 839/1190; P<0.05) than stall-
fed (36.79%; 298/810) and mixed farming of small and large 
ruminants (63.98%;771/1205; P<0.05) than isolated large ru-
minant farming (46.03%; 366/795). Moreover, stagnant pond 
bathing (OR=2.24) and river/canal bathing (OR=2.06) were 
found associated with the prevalence of bovine fasciolosis 
in descending order of their significance. Age of animals was 
not found as a significant (P>0.05) determinant influencing 
prevalence of fasciolosis in bovines. The results indicated 
that fasciolosis is an endemic disease in the study districts of 
Punjab province. However, data on determinants of fasci-
olosis was reported for the first time in Pakistan that may 
provide significant data for planning future fasciolosis control 
programmes. 
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CS31.1

Digestive Lysozyme Concentrations in Blood: an 
Alternative to Assay of Serum Pepsinogen?
Scott, Ian; Benny, Samuel; Pomroy, William E.;  
Adlington, Barbara; Tunnicliffe, Anne
Institute of Veterinary, Animal and Biomedical Sciences, Massey 
University, Palmerston North, New Zealand

Lysozymes are enzymes that disrupt the peptidoglycan mol-
ecules of gram positive bacteria. Some foregut-fermenting 
herbivorous animals, including ruminants, have adapted 
lysozyme to be a digestive enzyme, helping liberate nutrients 
from within gut microflora. These digestive lysozymes are 
adapted to function at a lower pH than normal lysozymes 
and are more resistant to acidic conditions and the activity 
of pepsin. It was hypothesised that the same permeability 
changes in parasitized ruminants that lead to uptake of pep-
sinogen into the bloodstream would also lead to elevated 
levels of lysozyme. Lysozyme can be assayed quite simply by 
incubating samples with lyophilised Micrococcus bacteria 
and measuring the change in light absorbance over a 30 
minute period. Using a buffer pH of 4.5, the assay measures 
the activity of the digestive form of the enzyme only. Using 
serum/plasma from a variety of parasitized and non-para-
sitised cattle and sheep, elevated lysozyme concentrations 
have been detected in infected animals. When a group of 
calves were sampled at 5 timepoints (Jan, Feb, Apr, Jun and 
Oct), highest concentrations (p<0.001) of both lysozyme and 
pepsinogen were seen in June when the number of eggs of 
Ostertagia spp. shed in faeces also peaked (175epg). Pep-
sinogen concentrations rose from 4.3iU in January to 17.8iU 
in June whilst lysozyme concentration increased from 64% 
to 102% (expressed as a percentage of a lysozyme standard 
– sheep serum). Although increased lysozyme concentra-
tions are indeed demonstrable in infected animals, at this 
time, lysozyme assay does not appear to offer any significant 
advantage over assay of pepsinogen.

CS31.2

Measurement of Ostertagia ostertagi and Fasciola 
Hepatica-Specific Antibody Levels by ELISA Applied on 
Meat Juice and Associations with Carcass Parameters 
Measurement of Ostertagia ostertagi and Fasciola 
hepatica-Specific Antibody Levels by ELISA Applied on 
Meat Juice and Associations with Carcass Parameters
Charlier, Johannes1; Vandenhoute, Els1; De Cat, Ann1; Forbes, 
Andy2; Verbeek, Lonneke1; Vercruysse, Jozef1

1. UGent, Merelbeke, Belgium; 2. Merial, Lyon, France

Collection of blood for monitoring infectious diseases is 
labour-intensive and creates stress for the animals. In dairy 
cattle, non-invasive monitoring of parasitic infections is pos-
sible through the measurement of parasite-specific anti-
bodies in the milk. In order to develop non-invasive diagnos-
tic methods for beef cattle, the objectives of this study were 
to evaluate antibody-detection ELISAs applied on meat juice 
samples collected at the abattoir and to investigate the as-
sociations between test results and carcass parameters. Pre-
liminary tests were carried out to determine optimal working 
dilutions. The correlation between test results obtained in 
serum and meat juice were asessed for 100 animals and were 
R= 0.82 and R= 0.75 for Ostertagia ostertagi and Fasciola 
hepatica, respectively. An abattoir survey was performed, 
analysing meat juice samples from 790 animals in spring and 
796 animals in autumn 2008 and ELISA results were com-
pared with carcass parameters and liver condemnation data. 
Signifant differences in parasite-specific antibody levels were 
observed between the seasons and both O. ostertagi and 
F. hepatica-antibody levels were negatively associated with 
carcass weight. The results showed that antibody-detection 
ELISAs applied on meat-juice for monitoring O. ostertagi 
and F. hepatica infections in beef cattle are feasible and hold 
potential as a practical diagnostic method and large-scale 
epidemiological surveys.

CS31.3

Evaluation of Endoscopy as an Alternative to Necropsy 
for Worm Burden Quantification
Lee, Alice C.Y.1; Bowman, Dwight D.1; Epe, Christian2; 
Thompson, Ian3

1. Cornell University, Ithaca, NY, USA; 2. Novartis Animal Health, Saint 
Aubin, Switzerland; 3. Novartis Animal Health, Basel, Switzerland

Introduction: Anthelmintic efficacy trials typically involve 
necropsy of the target animal species to determine worm bu-
rdens in treated versus untreated control groups. This results 
in a large number of animal deaths. The goal of this study is 
to evaluate endoscopy as a minimally invasive alternative 
to necropsy for quantification of various intestinal helminth 
burdens. 
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Methods: Six 12-week-old beagle puppies were inoculated 
orally with 100 embryonated Toxocara canis eggs. Infec-
tion was confirmed by fecal egg shedding. Endoscopy was 
performed seven weeks post-infection, and video recordings 
of the procedure were reviewed to enumerate worms. The 
dogs were treated with Drontal®Plus, and all fecally expelled 
worms were collected and counted for 7 days. Endoscopy, 
deworming, and worm collection were then repeated to 
retrieve any remaining worms. These same dogs were then 
orally infected with 250 Ancylostoma caninum larvae. All the 
procedures described above for T. canis were carried out as 
before, except that the first endoscopy occurred three weeks 
post-infection. 

Results: For T. canis, the endoscopic counts were as follows: 
3 out of 5 worms recovered fecally (60%), 4 of 6 (67%), 6 of 
48 (13%), 17 of 35 (49%), 1 of 1 (100%), and 9 of 45 (20%). 
Results for A. caninum were not available at time of abstract 
submission. 

Discussion: Endoscopic quantification appears to be more 
accurate when T. canis burden is low, but this may be a func-
tion of worm location during endoscopy. Furthermore, the 
fasting and anesthesia required for endoscopy may affect 
worm movements and therefore the count accuracy.

CS31.4

Intercalibration of a Concentration Mcmaster Technique 
Between Eight European Laboratories
Mejer, Helena12; Leeb, Christine 2; Heinonen, Mari 3;  
Cartaud, Gerald4; Prunier, Armelle 5; Sundrum, Albert 6; 
Bochicchio, Davide 7; Lindgren, Kristina 8; Wiberg, Sofia 9; 
Früh, Barbara 10; Bonde, Marianne11; Roepstorff, Allan1

1. Danish Centre for Experimental Parasitology, Frederiksberg C, 
Denmark; 2. Department of Sustainable Agricultural Systems, 
University of Natural Resources and Applied Life Sciences, Vienna, 
Austria; 3. Faculty of Veterinary Medicine, University of Helsinki, 
Helsinki, Finland; 4. Inter Bio Bretagne, Rennes, France; 5. Livestock 
Production System, Animal and Human Nutrition, French National 
Institute for Agricultural Research, St Giles, France; 6. Department of 
Animal Health and Animal Nutrition, Faculty of Organic Agricultural 
Science, University of Kassel, Kassel, Germany; 7. University of Bologna, 
Bologna, Italy; 8. Swedish Institute of Agricultural and Environmental 
Engineering, Uppsala, Sweden; 9. Department of Animal Environment 
and Health, Swedish University of Agricultural Sciences, Skara, Sweden; 
10. Research Institute of Organic Agriculture, Frick, Switzerland; 11. 
Department of Animal Health, Welfare and Nutrition, Faculty of 
Agricultural Sciences, University of Aarhus, Tjele, Denmark; 12. Danish 
Centre for Experimental Parasitology, Faculty of Life Sciences, University 
of Copenhagen, Frederiksberg C, Denmark

Introduction: Prior to a European prevalence survey of intes-
tinal parasites of organic pig herds it was relevant to intro-
duce one common technique for faecal egg counts and to 
compare its execution at all involved laboratories to ensure 
data compatibility. 

Methods: Faeces containing Ascaris, Trichuris, strongyle, and 
coccidia eggs/oocysts was mixed thoroughly and distributed 
along with a written description of the selected method to 
laboratories in Austria, Denmark, Finland, France, Germany, 
Italy, Sweden, and Switzerland. In each laboratory, 6-10 
replicate faecal samples were analysed by one technician 
using the same concentration McMaster technique. This was 
followed by distribution of a second batch of faecal material 
accompanied by key laboratory materials and additional 
material (films, pictures etc.) on how to apply the technique. 

Results: In the first test there was up to a 360-fold variation 
in egg counts between laboratories. Provision of identical 
laboratory materials and further instruction was effective as 
the variation for Ascaris, Trichuris and strongyles was reduced 
considerably in the second test. A continued high variability 
in the coccidia may be attributed to a variation in flota-
tion time. Some variation also remained for all each species 
individual technicians which may in part reflect some of the 
constraints inherent to the technique.

Conclusion: Prior to any study of which the outcome 
depends on comparison of data obtained by one or more 
persons at the same or different laboratories it is extremely 
important not only to use identical techniques but also to 
implement these techniques in exactly the same way.

CS31.5

Detection of the Nematode Angiostrongylus Vasorum in 
Definitive and Intermediate Hosts Using Real-Time PCR
Jefferies, Ryan; Morgan, Eric; Shaw, Susan
University of Bristol, Bristol, United Kingdom

The parasitic nematode Angiostrongylus vasorum is an emer-
ging challenge for companion animal and wildlife health, 
with reported increases in both distribution and incidence 
in Europe. To facilitate improved detection of this parasite, a 
SYBR Green real-time polymerase chain reaction (PCR) was 
developed to amplify a region of the second internal tran-
scribed spacer (ITS-2) of A. vasorum from both definitive and 
intermediate host samples. The PCR assay was capable of de-
tecting less than four molecules of plasmid DNA containing 
the entire ITS-2 region, a single first stage larva (L1) in 200 ul 
canine EDTA blood, a single L1 in 200 mg of canine faeces 
and a single L3 in 10 mg of Biomphalaria glabrata tissue. The 
assay also exhibited a high level of specificity to A. vasorum 
when tested against DNA from a range of host species and 
other parasitic nematodes. Field evaluation of the PCR assay 
was conducted by screening canine EDTA blood and faecal 
samples from suspected cases of A. vasorum infection and 
compared with Baermann’s detection, and also by screen-
ing a range of gastropod species from an endemic area. 
Real-time quantitative PCR offers a more efficient means of 
detecting A. vasorum infection with a lower limit of detection 
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than traditional diagnostic tests, and it therefore has import-
ant clinical and epidemiological applications.

CS32 - Genomics

Tuesday, August, 11, 2009

CS32.1

Variation in the Genome of Haemonchus contortus
Beech, Robin1; Saunders, Gary2; Mungall, Kate3; Berriman, 
Matt3; Gilleard, John4

1. McGill University, Ste Anne de Bellevue, QC, Canada; 2. Glasgow 
University, Glasgow, United Kingdom; 3. Sanger Center, Cambridge, 
United Kingdom; 4. University of Calgary, Calgary, AB, Canada

Parasitic nematodes are thought to contain extensive DNA 
sequence variation that explains rapid development of 
anthelmintic resistance. Characterizing this variation could 
increase our knowledge of its underlying genetic mechan-
isms. The genome sequence of Haemonchus contortus is de-
rived from a mix of several individual parasites as well as one 
single male. We have used this resource to investigate the 
nature and extent of sequence variability in the H. contortus 
genome. Comparing randomly chosen sequence reads, nu-
cleotide diversity was estimated at 0.022 for both mixed and 
single worms. The similarity Overlapping BAC sequences of 
50 kb to 130 kb found regions of near identity extending up 
to 6 kb, surrounded by sequence whose divergence ranges 
from 1% to more than 40%. Variation is found predominantly 
within predicted non-coding sequence. Insertion-deletions 
range from single nucleotides up to almost 5 kb. Several 
insertions have similarity to reverse transcriptase, suggesting 
these may represent retrotransposons as well as other 
regions with characteristics of transposons and repetitive se-
quence. All longer indels lie outside of coding regions, either 
within introns or in intergenic regions. Overall, the pattern of 
variation looks quite similar to that seen in Drosophila and 
other invertebrates.

CS32.2

Exploring the Transcriptome of Haemonchus contortus 
During its Transition to Parasitism Using a Deep-
Sequencing Approach
Cantacessi, Cinzia1; Campbell, Bronwyn E.1; Hall, Ross S.1; 
Presidente, the late Paul J.2; Zawadzki, Jody L.2;  
Gasser, Robin B.1

1. Department of Veterinary Science, The University of Melbourne, 
Werribee, VIC, Australia; 2. Department of Primary Industries, State of 
Victoria, Attwood, VIC, Australia

“New generation” sequencing and bioinformatic technolo-
gies provide opportunities to infer developmental processes 
at the molecular level in whole organisms, tissues and cells. 
Here, we investigated the transcriptome of Haemonchus 
contortus during the switch from the free-living to the para-
sitic stage using 454 sequencing combined with detailed 
bioinformatic analyses, with a view toward exploring the 
full complement of molecular changes occurring during this 
transition and the range of molecules predicted to be essen-
tial for larval development and survival. Expressed sequence 
tags (ESTs) (n = 206,506) were determined from cDNA librar-
ies representing each the infective third-stage larvae (=iL3) 
and the L3 following in vitro-activation (=xL3). Following EST 
assembly, comparative analysis identified 2975 and 2922 
Caenorhabditis elegans orthologues in iL3 and xL3, respect-
ively. Of these, 2090 (iL3) and 1936 (xL3) EST were linked to 
gene knock-down phenotypes, such as ‘larval lethal’ (n=446) 
and ‘larval arrest’ (n=1187). Two-way in silico-subtraction of 
the datasets revealed 245 and 224 ‘unique’ molecules in iL3s 
and xL3s, respectively. Based on inference from C. elegans 
data, molecules linked to protein catalysis were “upregulated” 
in xL3s, whereas protein synthesis dominated for iL3s. Also, 
transcripts encoding SCP/TAPS proteins were represented 
in xL3. The depth of the current datasets provides the first 
comprehensive “snap-shot” of differentially transcribed 
molecules in H. contortus as it undergoes its transition from a 
free-living to parasitic larva. The key molecules linked to the 
developmental switch are proteases and SCP/TAPS proteins, 
which are predicted to relate mainly to host invasion and the 
parasite-host interplay.

CS32.3

Transcriptional Differences Between Infective Third-Stage 
Larvae and in vitro Percutaneously Migrated Larvae of 
Ancylostoma caninum
Strube, Christina1; Franke, Daniela 1; Epe, Christian 2; 
Schnieder, Thomas1

1. Institute for Parasitology, Hannover, Germany; 2. Novartis Centre de 
Recherche Santé Animale SA, St. Aubin, Switzerland

Infective third-stage larvae (iL3) of Ancylostoma caninum are 
able to infect potential hosts via different infection routes 
of which the percutaneous infection seems to be the most 
effective one. For this reason an in vitro model for percuta-
neous migration was modified and validated and in vitro 
percutaneously migrated larvae (pmL3) were analysed. A 
differential transcriptome analysis of iL3 and pmL3 was 
performed using the Suppression Subtractive Hybridization 
(SSH) technique. Subtracted cDNA-libraries were created 
whose transcripts were verified by Differential Screening and 
Virtual Northern Blot. Obtained ESTs were processed, clus-
tered, and compared with published sequences followed by 
annotation via gene ontology search, domain/motif search 
and mapping to biological pathways. 
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In the iL3 genes involved in osmoregulation, such as p-
nitrophenyl-phosphatases and glycerol-3-phosphat-de-
hydrogenases, were up-regulated. Furthermore, transcription 
of genes involved in the homeostasis of different metal ions 
or in catabolic metabolism was found to be increased. Most 
pmL3 up-regulated transcripts represent genes known to 
be essential for host-parasite interactions especially during 
skin penetration, such as Ancylostoma-secreted proteins, 
aspartyl-, metallo- and cysteine-proteases and various heat 
shock proteins. Furthermore, genes involved in regulatory 
processes of the energy metabolism were up-regulated, 
possibly due to the increased motility of the pmL3 during 
skin penetration. The results of this work therefore contribute 
to a further understanding of the skin penetration process 
on transcript level and might help to further understand 
the transition from the free-living to the parasitic stage of A. 
caninum.

CS32.4

Genetic and Genomic Approaches to Study Anthelmintic 
Resistance in H. contortus
Sargison, Neil4; Redman, Elizabeth 3; Whitlow, Fiona3; 
Berriman, Matt2; Jackson, Frank5; Gilleard, John Stuart1

1. University of Calgary, Calgary, AB, Canada; 2. Wellcome Trust Sanger 
Institute, Hinxton, United Kingdom; 3. University of Glasgow, Glasgow, 
United Kingdom; 4. University of Edinburgh, Edinburgh, United 
Kingdom; 5. Moredun Institute, Edinburgh, United Kingdom

Parasitic nematodes lack many of the functional tools 
available in other biological systems and there is a need for 
experimental approaches to keep pace with the rapidly de-
veloping genomic resources. We are studying the genetics of 
the parasitic nematode H. contortus in order to apply genetic 
analysis alongside genomics to study anthelmintic resistance. 
We have chosen H. contortus because of its propensity to 
develop resistance, the availability of characterised strains, 
high fecundity and the ease of experimental infection. We are 
undertaking genetic crosses between adult worms of differ-
ent strains and developing molecular markers to monitor the 
success of particular crosses. We have successfully achieved, 
and genetically validated, single pair crosses resulting 
more highly inbred lines of the reference genome strain 
MHco3(ISE). We have also undertaken 4 generations of back-
crossing for two ivermectin resistant strains - MHco4(WRS) 
and MHco10(CAVR) –against the susceptible reference 
genome strain MHco3(ISE). Since these backcrossed strains 
are phenotypically resistant, they must contain the import-
ant resistance genes but now introgressed into the refer-
ence genomic background. In the short term these strains 
are valuable for phenotypic and candidate gene studies as 
well as genomic analysis. In the longer term we hope the 
strategies and tools we are developing will ultimately allow 
genetic mapping and positional cloning of resistance genes. 

CS32.5

C. elegans as a Model System for Analysing Parasite Gene 
Function
Devaney, Eileen; Him, Nik Ahmad bin Nik; Maitland, Kirsty; 
Gillan, Victoria
University of Glasgow, Glasgow, United Kingdom

The free-living nematode C. elegans provides a useful system 
for exploring conserved aspects of nematode biology. Here 
we describe the molecular characterisation of hsp-90, a 
highly conserved essential protein, from three nematodes, 
the free-living Caenorhabditis elegans (Ce) and the parasitic 
worms Brugia pahangi (Bp) and Haemonchus contortus (Hc). 
These molecules were functionally characterised by rescue of 
a Ce-daf-21 (hsp-90)null mutant. Our results show a gradi-
ent of rescue: the C. elegans endogenous gene provided full 
rescue of the daf-21 mutant, while Hc-hsp-90 provided partial 
rescue. In contrast, no rescue could be obtained using a var-
iety of Bp-hsp-90 constructs, despite the fact that Bp-hsp-90 
was transcribed and translated in the mutant worms. daf-
21(RNAi) experiments were carried out to determine whether 
knock-down of the endogenous daf-21 mRNA in N2 worms 
could be complemented by expression of either parasite 
gene. However neither parasite gene could rescue the daf-
21(RNAi) phenotypes. These results indicate that factors other 
than the level of sequence identity are important for deter-
mining whether parasite genes can functionally complement 
in C. elegans.

CS33 - Trichinella / Biology

Tuesday, August, 11, 2009

CS33.1

Freezing Resistance of Trichinella Muscle Larvae in Pork 
After Long Lasting Infections
Lacour, Sandrine A.; Heckmann, Aurélie; Mace, Pauline; 
Grasset, Aurélie; Laine-Prade, Véronique; Rosemond, Anna; 
Carneaux, Elodie; Giovani, Baldissera; Zocevic, Aleksandar; 
Vallee, Isabelle; Boireau, Pascal
JRU BIPAR, AFSSA LERPAZ, Maisons-Alfort, France

Freeze tolerance of encapsulated Trichinella muscle larvae 
(ML) in pork is influenced by the age of the infection. Indeed, 
longer is the infection, thicker is the capsule which protects 
Trichinella ML and could thus allows the parasite to be more 
resistant to freezing processes. This study was focused on 
freezing resistance of T. spiralis and T. britovi isolated from 
long-term infections. Biceps brachii were removed from 
pig carcasses that were infected with 20,000 ML of T. spiralis 
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(ISS004) for 41 weeks or T. britovi (ISS1575) for 14, 27 and 41 
weeks. Muscle samples of 70g were stored at –17°C for 12h, 
24h and for 1 to 6 weeks. Larvae were recovered by artificial 
digestion and their mobility was recorded using image analy-
sis softwares. Infecting capacity of larvae was evaluated by 
experimental mice infections.

Movements of larvae were observed after digestion of 
samples frozen for 12h and 24h but not for 1 to 6 weeks. 
Furthermore, mice infected with T. spiralis and T. britovi larvae 
from pork frozen for 12h and 24h hosted ML but mice were 
negative if longer freezing times were applied. Movement 
of larvae in frozen pork was statistically associated with the 
presence of ML in mice (Fisher’s test, p<0.0001) which means 
that mobility could be a criteria to predict infecting capacity 
of Trichinella . Moreover, freezing treatment at –17°C for 1 
week inactivated T. spiralis and T. britovi larvae even for an 
infection as old as 41 weeks in pork.

Funding: MedVetNet (FOOD-CT-2004/506122), French con-
tract INRA/AFSSA Trichicorse.

CS33.2

Freeze Tolerance Characteristics of Trichinella nativa (T2) 
Muscle Larvae from Frozen Black Bear Meat Following 
Sequential Passages Between Mice and Cats
Forbes, Lorry B.; Clancy, Michael; Gajadhar, Alvin A.
Centre for Food-borne and Animal Parasitology, Saskatoon, SK, Canada

Trichinella nativa (T2) survives for more than 5 years at -18C in 
host carnivore tissues. Passage into non-carnivores, such as 
mice, results in loss of freeze tolerance, however, re-passage 
back into foxes restores freeze tolerance. This may be true 
for other carnivore hosts as well. Current food safety freezing 
regulations for trichinellosis are based on Trichinella spiralis 
(T1), which is normally cold sensitive, but which exhibits 
freeze tolerance when passaged into horses. Additional stud-
ies are warranted considering that freeze tolerance is poorly 
understood, human trichinellosis is frequently linked to the 
consumption of meat from wildlife and geographic ranges 
of wildlife and domestic animals can overlap. We passaged 
T2 muscle larvae from a hunter killed black bear into mice, 
from these mice into cats and then back into mice. Samples 
of muscle tissues containing encysted larvae from these ani-
mals were frozen at -20C for 30, 60 or 100 days. Tissues were 
thawed and digested using a pepsin/HCl procedure at 37C. 
Infectivity was determined by oral inoculation into mice. The 
original larvae from the bear were freeze tolerant, but this 
was lost following passage into mice. Larvae from these mice 
regained freeze tolerance when passaged into cats. Freeze 
tolerance was lost when the larvae were passaged back into 
mice. These data suggest a predator-prey relationship exists 
that perpetuates T2 freeze tolerance in carnivore hosts and 
suggests that laboratory cats may be useful for the produc-

tion of freeze resistant Trichinella larvae for use in proficiency 
samples to assess Trichinella digestion assays.

CS33.3

Trichinella spp. in Terrestrial Arctic Carnivores from 
Nunavut, Canada
Torretti, Luigi1; Reichard, Mason V.2; Garvon, Jason M.3; Pozio, 
Edoardo4; Dumond, Mathieu1

1. Wildlife Research Section, Department of Environment, Government 
of Nunavut, Kugluktuk, NU, Canada; 2. Department of Veterinary 
Pathobiology, Oklahoma State University, Stillwater, OK, USA; 3. 
Department of Biology, Lake Superior State University, Sault Ste. Marie, 
MI, USA; 4. Department of Infectious, Parasitic, and Immunomediated 
Diseases, Instituto Superiore di Sanita, Rome, Italy

Carnivores collected in the Canadian Arctic were examined 
for infection with Trichinella spp. Ninety carcasses harvested 
around Kugluktuk and Cambridge Bay, Nunavut, from Nov-
ember 2007 to April 2008 were obtained from Inuit hunters 
and trappers: 49 wolverines (Gulo gulo), 17 red foxes (Vulpes 
vulpes), 14 wolves (Canis lupus), 5 grizzly bears (Ursus arctos 
horribilis), 4 arctic foxes (Alopex lagopus), and 1 marten 
(Martes americana). Tongues were examined by pepsin/HCl 
artificial tissue digestion for infection with Trichinella spp. 
Recovered Trichinella spp. larvae were genotyped using 
multiplex PCR. Of the 90 carcasses tested, 67 (74.4%) were 
infected with Trichinella spp. Infection of Trichinella spp. 
was most prevalent in wolverines (87.8%) followed by red 
foxes (82.4%), grizzly bears (80.0%), arctic foxes (50.0%), and 
wolves (30.8%). The marten was not infected. Larvae from 23 
(18 wolverines, 2 grizzly bears, 2 wolves, 1 red fox) of the 67 
infected carcasses have been genotyped and all were Trichin-
ella T6. Genotyping of the additional Trichinella isolates are 
ongoing and the results will be presented. Previous research 
on 41 wolverines collected around Kugluktuk, Nunavut 
in 2006/2007 showed that 39 (95.1%) were infected with 
Trichinella spp., and genotyping identified Trichinella T6 in 
33 (84.6%), T. nativa in 1 (2.5%), and mixed Trichinella T6 and 
T. nativa infections in 2 (5.1%). Combining the results of the 
current study with those obtained in 2006/2007 indicate that 
infection with Trichinella spp. is common in Arctic carnivores 
from the study area and that Trichinella T6 is the most com-
mon genotype in wolverines.

CS33.4

Wildlife Survey for Trichinella Species in Mainland 
Australia
Cuttell, Leigh B.1; Jackson, Louise A.2; Gray, Christian1; 
Vanderlinde, Paul B.3; Pozio, Edoardo4; Traub, Rebecca J.1

1. School of Veterinary Science, University of Queensland, Brisbane, 
QLD, Australia; 2. Queensland Department of Primery Industries and 
Fisheries, Brisbane, QLD, Australia; 3. Australian Quarantine Inspection 
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Services, Brisbane, QLD, Australia; 4. Istituto Superiore di Sanità, Rome, 
Italy

Trichinella is a globally distributed, zoonotic parasite which 
has been detected in at least 55 countries on all continents 
except Antarctica. In the region of Oceania, the encapsulated 
species T. spiralis has been endemic in New Zealand since the 
introduction of domestic pigs, while sylvatic, zoonotic, non-
encapsulated forms of Trichinella were discovered relatively 
recently in the Australian island state of Tasmania as well 
as in Papua New Guinea. In Tasmania, T. pseudospiralis was 
detected in dasyurids (Tasmanian Devils and Quolls) and 
migrating, carrion-feeding birds, while in Papua New Guinea, 
T. papuae was found to be widespread in domestic and wild 
pigs, salt-water crocodiles and humans (serology only). On 
the continental mainland of Australia, no indigenous case 
of human or animal trichinellosis has ever been recorded 
and thus, it has always been regarded as Trichinella-free. This 
status has not been based on any extensive wildlife epi-
demiological investigations however, and as Trichinella spp. 
may circulate in wildlife independently of domestic cycles, 
the absence of human and domestic pig infections does 
not in itself constitute freedom. With risk factors such as the 
presence of Trichinella in sylvatic, vagile animals in Oceania, 
and the increasing domestic and international markets for 
game meats such as Australian wild boar and crocodile, 
wildlife surveys and risk assessment studies will provide more 
accurate and useful data on the Trichinella-status of mainland 
Australia. The results of a wildlife survey by artificial diges-
tion in Trichinella hosts species such as wild boar, foxes, wild 
dogs, crocodiles, birds and quolls from high-risk regions of 
mainland Australia will be presented, as well as the results of 
a serosurvey in wild boars.

CS33.5

Regional Trichinella Infection Foci in Romania: a 
Permanent Threat to Human Health
Blaga, Radu Gheorghe; Titilincu, Adriana; Onac, Diana; Stei, 
Ciprian; Gherman, Calin; Cozma, Vasile
University of Agricultural Sciences and Veterinary Medicine, Cluj 
Napoca, Romania

A retrospective analysis on human trichinellosis and animal 
Trichinella infection in Romania, in the last years, show a 
decrease for human cases from 3.649 in 1993 to 350 in 2006, 
and for animal cases from 10.540 in 1993 to 674 in 2006, 
respectively. In spite of the declining tendency, the evalua-
tion of the epidemiological features of Trichinella infection 
cases in animals and trichinellosis human cases indicates the 
persistence of regional foci, mostly in countryside, along with 
many individual isolated cases, in different parts of Romania. 
An example of such a regional foci might be an “industrial-
ized” pig farm from Cluj county, with severe lack in hygiene 
and rodent control, due to an economic breakdown. The 

prevalence of Trichinella infected animals, determined by 
ELISA (SafePath Laboratories, USA) was up to 10.1% (18/177). 
Trichinella positive carcasses originating from the endemic 
farm had been identified in few abattoirs (6/127). On the 
other hand, several other pigs, originating from the same 
farm, home-slaughtered and non-controlled, infected more 
than 50 persons within Cluj county. All Trichinella isolates 
were identified as T.spiralis, the worm burden being between 
0.01 LPG and 21.8 LPG, with a particular high infestation 
for the home-slaughtered pigs of as high as 512 LPG. Work 
founded by the Romanian Education Ministry in part by the 
“PNII” projects, contract PNII-RU-RP-11/01.10.2007 and “Ex-
celence” project CEEX 99/2006. 

CS34 - Modeling

Tuesday, August, 11, 2009

CS34.1

Mapping Risk Foci for Endemic Sheep Scab
Rose, Hannah1; Learmount, Jane2; Taylor, Mike2; Wall, Richard1

1. University of Bristol, Bristol, United Kingdom; 2. Central Science 
Laboratories, York, United Kingdom

Psoroptic mange in sheep, caused by infestation by the 
astigmatid mite Psoroptes ovis, is widely prevalent in Europe 
and other parts of the world. In the UK, psoroptic mange has 
become increasingly common following the deregulation 
of the disease in 1992, with the most recent study estimat-
ing there to have been 7000 outbreaks in 2004. Concern 
over growing prevalence has led to calls for a national scab 
eradication programme. There are, however, many obstacles 
to success for any such programme. As an alternative to 
eradication, regional or local scab management programmes 
that target high-risk areas and aim to maintain the number of 
outbreaks below an acceptable level may be a more effective 
use of time and resource. Here, risk foci in the UK are identi-
fied using a species distribution model and validated using 
a questionnaire survey of farmers. The data shows that there 
are distinct foci of persistent scab associated with upland 
grazing in Wales, Northern England, South-West England and 
Scotland. Scab management programmes focussing on these 
foci have the potential to significantly reduce the prevalence 
of scab in the UK. 
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CS34.2

Age Is More Important Than Infection Dose in 
Determining the Outcome of Isospora suis Infections in 
Suckling Piglets
Worliczek, Hanna Lucia1; Mundt, Hans-Christian2; Ruttkowski, 
Baerbel1; Joachim, Anja1

1. Institute of Parasitology, University of Veterinary Medicine Vienna, 
Vienna, Austria; 2. Bayer AG, Leverkusen, Germany

Data from 13 trials involving 124 suckling piglets experiment-
ally infected with Isospora suis were evaluated for the effects 
of infection dose and age on the clinical and parasitological 
outcome of infection in four different models, infections with 
1000 oocysts on the 4th day of life (d.o.l.) (model 1; 25 pig-
lets/11 litters), 1000 oocysts on the 1st d.o.l. (model 2; 9 pig-
lets/3 litters), 1500 oocysts on the 4th d.o.l. (model 3; 40pig-
lets/20 litters) and 10000 oocysts on the 4th d.o.l (model 4; 50 
animals/10 litters). Weights were determined on the day of 
birth and in weekly intervals. Faecal consistency and quanti-
tative oocysts excretion were evaluated for 2 weeks starting 
4 days after infection (d.p.i.). The weight gain depression was 
most noticeable in model 2 (infection on the 1st d.o.l.) where 
animals only gained 2.08x their birth weight until the 22nd 
d.o.l., compared to 2.31-2.52 in the other groups. This cor-
related with the occurrence of watery diarrhoea which was 
found in 37 % of the samples in the acute phase (4-11 d.p.i.) 
in model 2 but only 12-20 % of the samples in the other mod-
els. Median oocyst excretion peaked earlier in the models 
with higher infection doses but reached the highest values in 
model 2 (early infection). As in previous studies, this cross-
sectional analysis of a larger number of animals confirms the 
influence of age on the outcome of isosporosis in suckling 
piglets, stressing the need to control the infection at an early 
life phase.

CS34.3

Fasciola hepatica and Galba truncatula in Ireland
Relf, Valerie1, 2; Good, Barbara2; McCarthy, Elaine1; Forbes, 
Andrew3; de Waal, Theo1

1. School of Agriculture, Food Science and Veterinary Medicine, 
University College Dublin, Belfield, Dublin, Ireland; 2. Teagasc, Animal 
Production Research Centre, Athenry, County Galway, Ireland; 3. Merial, 
Lyon, France

Between August 2006 and March 2008, studies on preva-
lence and egg output of Fasciola hepatica in lambs as well as 
population dynamics and infection in Galba truncatula snails 
were performed on the Teagasc Hill Sheep Farm in County 
Mayo, Ireland. Infection in a cohort of lambs was determined 
through monthly coprological examination. Snail abundance 
was determined by sampling at fortnightly intervals in 4 snail 
habitats on the farm and the prevalence of F. hepatica within 
G. truncatula was determined through microscopic examina-

tion and PCR. Mean monthly rainfall and temperature were 
recorded. 

Faecal egg output peaked during October in both years of 
the study. G. truncatula was recorded from all 4 habitats. 
Overall, two peaks in G. truncatula abundance were evident, 
an early spring (March) and an autumn (August – November) 
peak. The prevalence of F. hepatica in G. truncatula showed 
significant seasonal differences and the greatest prevalence 
of F. hepatica in G. truncatula was evident during summer 
(25 %) and autumn (16.2 %) 2007. Two seasonal transmis-
sion peaks (i.e. mature infections evident in infected snails) 
were recorded, one in summer – autumn, and the other in 
late winter – early spring. Climate (rainfall and temperature) 
had an influence on snail survival and reproduction with dry 
weather (as occurred in summer 2006) delaying the peak 
abundance and the milder wetter winters allowing for con-
tinued snail activity.

CS34.4

Interactions Between Trichuris suis and 
Oesophagostomum dentatum in Pigs
Petersen, Heidi Huss; Andreasen, Annette; Kringel, Helene; 
Thamsborg, Stig M.; Roepstorff, Allan
Danish Centre for Experimental Parasitology, Faculty of Life Sciences, 
University of Copenhagen, Frederiksberg C, Denmark

The possible interactions between Trichuris suis and 
Oesophagostomum dentatum infections in pigs were investi-
gated. Two groups of pigs were trickle inoculated with either 
10 T.suis eggs/kg/day (Group T) or 20 O.dentatum L3/kg/day 
(Group O). One group (OT) was trickle infected with both 10 
T.suis eggs/kg/day and 20 O.dentatum L3/kg/day. All trickle 
infections continued until necropsy. In each group, six pigs 
were necropsied 5 weeks post first inoculation (wpi) and 6 
pigs were necropsied 10 wpi. A significantly higher faecal 
O.dentatum egg excretion was seen in Group O compared 
to Group OT as faecal egg counts remained high in Group O 
while a marked decrease was seen in Group OT from 4 wpi. 
The T.suis egg excretion was generally higher in Group OT 
compared to Group T. The Oesophagostomum worm burden 
was significantly higher in Group O compared to Group OT at 
both necropsies. The T.suis worm burdens were non-signifi-
cantly higher in Group OT compared to Group T. O.dentatum 
was more posteriorly located in the large intestine in Group 
O compared to Group OT, while T.suis was located in the 
proximal part of the large intestine in both groups. The 
O.dentatum females seemed slightly shorter in Group OT. The 
results clearly indicate that Trichuris may negatively influ-
ence Oesophagostomum populations in co-infected individ-
uals – we observed a 10x reduction in Oesophagostomum 
worm burdens in these animals. In contrast, the presence of 
Oesophagostomum tended to enhance Trichuris populations. 
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We conclude that co-infections may result in altered parasite 
population dynamics compared to mono-species infections.

CS35 - Drug Resistance

Wednesday, August, 12, 2009

CS35.1

Assessment of the Impact of Metabolic Inhibitors on the 
Drug Sensitivity of a Triclabendazole (TCBZ)-Resistant 
Isolate of Fasciola Hepatica Using TEM
Brennan, Gerard P.; Devine, Catherine F.; Hoey, Elizabeth; 
Trudgett, Alan; Fairweather, Ian
Queen’s University Belfast, Belfast, United Kingdom

Recent studies have shown that triclabendazole (TCBZ)-
resistant isolates of Fasciola hepatica have an increased 
capacity to oxidise TCBZ and its sulphoxide metabolite (TCBZ.
SO). This could limit the ability of the drug to reach its target 
within the fluke and exert its fasciolicidal effect. In vitro stud-
ies have been carried out on a TCBZ-resistant isolate, using 
inhibitors of either the flavin mono-oxygenase (FMO) or cyto-
chrome P-450 (CYP) enzymatic systems to assess the effect of 
metabolic inhibition. The FMO system was inhibited by a 2h 
pre-incubation of flukes in methimazole (MTZ) (100 m) and 
the CYP system by a 2h pre-incubation in either piperonyl 
butoxide (PB) (100 m) or ketaconazole (KTZ) (40 m). Follow-
ing pre-incubation, the flukes were incubated for 22h in 
either metabolic inhibitor alone; metabolic inhibitor+NADPH 
(1nM); metabolic inhibitor+NADPH+TCBZ (15 g/ml); or meta-
bolic inhibitor+NADPH+TCBZ.SO (15 g/ml). Flukes were then 
processed for TEM. Parallel experiments were carried out with 
a TCBZ-susceptible isolate. Results indicate that the inhibition 
of drug metabolism leads to greater internal disruption than 
that caused by TCBZ or TCBZ.SO alone. Moreover, the disrup-
tion is greater in the TCBZ-resistant isolate than the –suscept-
ible isolate. This suggests that inhibiting drug metabolism 
can alter the drug sensitivity of TCBZ-resistant flukes and so 
an altered metabolic capacity may contribute to the develop-
ment of TCBZ resistance. 

CS35.2

Do Drug Efflux Pumps Play a Role in the Resistance of 
Fasciola hepatica to Triclabendazole?
Fairweather, Ian; Meaney, Myles; Savage, Joanne; Brennan, 
Gerard; Hoey, Elizabeth; Trudgett, Alan
Queen’s University of Belfast, Belfast, United Kingdom

Triclabendazole (TCBZ) is the drug of choice to treat infec-
tions of the liver fluke, Fasciola hepatica. However, resistance 
to TCBZ has started to spread. Over-expression of P-glyco-
protein (Pgp) in nematodes has been linked to resistance to 
various anthelmintics. It may also contribute to TCBZ resist-
ance in F. hepatica. The current study tested the impact of 
two P-glycoprotein inhibitors (verapamil and ivermectin) on 
the action of triclabendazole sulphoxide (TCBZ.SO) against 
the known TCBZ-resistant Oberon isolate of F. hepatica. 
Flukes were incubated in vitro for 2h with R(+)-verapamil at a 
concentration of 1x10-4M and then transferred to a combina-
tion of verapamil and TCBZSO (the latter at a concentration of 
15µg/ml or 50µg/ml) for a further 22h. A parallel experiment 
involved a 2h pre-incubation in ivermectin (1µg/ml) followed 
by a 22h incubation in ivermectin plus TCBZ.SO (15µg/ml). 
Scanning and transmission electron microscopy was used to 
assess the effects of drug action and the results were com-
pared to the effect of TCBZ.SO alone on the fluke isolate. The 
disruption to the flukes was greater following treatment with 
the Pgp inhibitors. This observation complements that of a 
previous study which showed that verapamil could increase 
the susceptibility to TCBZ.SO of another TCBZ-resistant fluke 
isolate, the Sligo isolate. The results of the two studies sug-
gest that Pgp-linked drug effux pumps may be involved in 
the resistance mechanism.

CS35.3

Adult Triclabendazole-Resistant Fasciola hepatica: 
Morphological Responses to in vivo Treatment with the 
Synthetic 1,2,4-Trioxolane, Oz78 in the Rat Model
O’Neill, James Ferguson1; Brennan, Gerrard P.1; Keiser, 
Jennifer2; Fairweather, Ian1

1. The Queen’s University, Belfast, Belfast, United Kingdom; 2. Swiss 
Tropical Institute, Basel, Switzerland

Fascioliasis, the disease resulting from infection by the liver 
fluke, Fasciola hepatica, is a substantial and growing concern 
of veterinary and medical importance world-wide. Fluke 
populations resistant to the primary chemotherapeutic 
agent, triclabendazole (TCBZ), have been documented in a 
number of countries and resistance is believed to be under-
estimated and spreading. Coupled with the pressure of 
fascioliasis as an emerging or re-emerging disease in many 
countries, this creates a pressing need for discovery of novel 
chemotherapeutic agents. The present study examines the 
drug-induced effects of the 1,2,4-trioxolane OZ78 on ma-
ture flukes of the TCBZ-resistant Oberon isolate, following 
treatment of the rat host with a single oral dose of 100mg/
kg bodyweight. Adult flukes were recovered from the bile 
ducts at necropsy, 48 and 72 h post-dosage. Tegumental 
surface changes were assessed using scanning electron 
microscopy while ultrastructural alterations were determined 
using transmission electron microscopy. Results showed only 
minor disruption of the fluke surface, with slight swelling and 
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blebbing of the tegument evident. The disruption increased 
with time post-treatment and was particularly evident on 
posterior surfaces and along the lateral margins of the mid-
body. By contrast, significant and substantial disruption was 
observed to internal tissues, with the tegumental syncytium 
and sub-tegumental cell bodies particularly affected. Both 
the male and female reproductive tissues showed a high 
degree of disruption with extensive cellular degeneration 
evident. The results of this study reaffirm the potential of the 
1,2,4-trioxolanes as novel fasciolicides and highlight the need 
for continuing research with this group of compounds in this 
field.

CS35.4

SEM Observations on the Impact of Metabolic Inhibitors 
on Triclabendazole (TCBZ) Action Against a TCBZ-
Resistant and –Susceptible Isolate of Fasciola hepatica
Devine, Catherine Frances; Brennan, G P.; Trudgett, A; Hoey, E; 
Fairweather, I
Queens University Belfast, Belfast, United Kingdom

Recent studies have shown that triclabendazole (TCBZ)-
resistant isolates of Fasciola hepatica have an increased 
capacity to oxidise TCBZ and triclabendazole sulphoxide 
(TCBZ.SO). This could affect the ability of the drug to reach 
its target within the fluke and exert its fasciolicidal effect. An 
in vitro study has been carried out on a TCBZ-resistant and a 
–susceptible isolate, using metabolic inhibitors of either the 
flavin mono-oxygenase (FMO) or cytochrome P-450 (CYP) 
enzymatic systems, to assess the effect of metabolic inhib-
ition. The FMO system was inhibited by a 2h pre-incubation 
in methimazole (MTZ) (100 µm) and the CYP system by a 2h 
pre-incubation in either piperonyl butoxide (PB) (100 µm) or 
ketaconazole (KTZ) (40 µm). The flukes were then incubated 
for 22h in NCTC medium containing metabolic inhibitor; 
metabolic inhibitor + NADPH (1nM); metabolic inhibitor + 
NADPH + TCBZ (15 g/ml); or metabolic inhibitor + NADPH + 
TCBZ.SO (15 g/ml). An in vivo study (rat) has also been carried 
out using the metabolic inhibitor ketaconazole at a dose of 
10mg/kg. Adult flukes were recovered from the bile ducts at 
necropsy 24, 48, 72 and 96h post-dosage. Flukes from both 
studies were processed for scanning electron microscopy. 
Results indicate that the inhibition of drug metabolism leads 
to more severe surface disruption than that caused by TCBZ 
or TCBZ.SO alone. Moreover, the disruption is greater in the 
TCBZ-resistant isolate than in the –susceptible isolate. There-
fore, the results suggest that inhibiting drug metabolism can 
alter the drug sensitivity of TCBZ-resistant flukes.

CS35.5

Multiple Anthelmintic Resistance in Grazing Cattle of 
Argentina: Revertion Evidences Throughout the Use of a 
Three Years Rational Control Programme
Fiel, Cesar Alberto; Saumell, Carlos; Fuse, Luis; Iglesias, Lucia; 
Steffan, Pedro Eduardo; Riva, Eliana
Aárea de Parasitología. Dpto SAMP. Fac. Cs. Veterinarias, Universidad 
Nacional del Centro, Tandil, Argentina

The results from a rational control program in fattening 
cattle naturally exposed to multiple anthelmintic resistant 
trichostrongyle nematodes infections are described. The 
program was carried out during three consecutive years in a 
cattle farm of the Humid Pampa –Argentina- which receive 
5000 weaned beef calves every year to initiate a fattening 
period on improved pastures and strategic supplementations. 

At the beginning of 2003 around 140 calves died as a 
consequence of high worm burdens. During several years a 
systematic and monthly anthelmintic treatments with iver-
mectin (IVM) or fenbendazole (FBZ) had been administered 
to all animals.

The fecal egg count –e.p.g.- reduction test (FECRT) showed 
an overall clinical efficacy of 73% for IVM (Haemonchus spp. 
48% and Cooperia spp.52%), 49.1% for FBZ (Haemonchus spp. 
49%, Ostertagia spp. 18% and Cooperia spp. 33%) and 90.4% 
for levamisole (LVM) (Ostertagia spp. 97% and Cooperia spp. 
3%). The animals were necropsied 15 days after treatments to 
determine the number of worms at the level of abomasum 
and small intestines. The efficacy of IVM, FBZ and LVM was 
established comparing treated and non treated control ani-
mals. The IVM showed an efficacy of 76.1% and 22.6% against 
Haemonchus spp. and Cooperia spp. respectively. 

The efficacy of FBZ was 0% against Ostertagia spp,. 28.3% 
for Haemonchus spp. and 24.2% against Cooperia spp. The 
efficacy of LVM against Ostertagia spp. was 64.9%.

In order to stop mortality and to reduce the impact of sub-
clinical losses, a rational control program based on fecal egg 
counts, coprocultures and epidemiological back grounds 
was established. LVM was selected as the anthelmintic to be 
administered at any recommended time and, a single IVM 
treatment only once at the end of the spring was applied 
to eliminate the arrested fourth stage larvae of Ostertagia 
ostertagi. In 2004, three treatments with LVM (April, July and 
September), two treatments in 2005 ( June and August) and 
one in 2006 (May) were necessary to reduce mortality and 
subclinical losses at a minimum and acceptable level. 

In 2006 a new evaluation of the efficacy of IVM, FBZ and LVM 
was performed. The FECRT showed an overall clinical efficacy 
of 88.3%, 94.5% and 99.7% for IVM, FBZ and LVM respectively. 
The worm counts showed an efficacy against Haemonchus 
spp, Ostertagia spp.and Cooperia spp. of 96.4%, 100% and 
33.2% for IVM; 96.4%, 78.6% and 85.7% for FBZ and, 100%, 
71.4% and 99.3% for LVM.
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The results from this three years period of studies strongly 
suggest that the phenomenon of anthelmintic resistance in 
cattle might be reverted after the implementation of a ration-
al control program based on e.p.g. countings, coprocultures 
and epidemiological backgrounds, which allowed the proper 
anthelmintic compounds selection and mainly, reduce at 
minimum the number of treatments throughout the grazing 
period. 

CS35.6

Longitudinal Monitoring of Gastrointestinal Parasite 
Burdens on an Organic Dairy Farm
Jackson, Abigail1; Forbes, Andrew 2; Bexiga, Ricardo1; 
Matthews, Jaynie1; McGoldrick, James1; Gilleard, John1, 3; Ellis, 
Kathryn 1

1. University of Glasgow, Glasgow, United Kingdom; 2. Merial Animal 
Health, Lyon, France; 3. University of Calgary, Calgary, AB, Canada

Organic farming regulations limit use of anthelmintics in 
livestock to therapeutic treatments only; in accordance to 
the organic ethos of reducing reliance on pharmaceuticals. 
A longitudinal study was conducted to assess the control 
of gastrointestinal tract (GIT) parasites in livestock on a UK 
organic dairy farm. The GIT parasite burdens of specific cattle 
from different age groups on a Scottish organic dairy farm 
were followed monthly from April 2007 to March 2008. First 
season grazing stock were subject to significant challenge 
from Ostertagia ostertagi nematodes: mean (SD) serum 
pepsinogen concentration increased from 0.98 (0.10) i.u. 
pre-turnout to 3.2 (1.5) i.u. in October. Additionally, mean 
(SD) plasma albumin concentration decreased from 31.8 (2.1) 
g/L pre-turnout to 29.2 (2.9) g/L in October. Faecal egg count 
data were overdispersed, with mild to moderate increases. 
Peak indivdual animal faecal egg count from second season 
grazers was recorded early in 2007 prior to turnout (33% 
showed >250epg), suggestive of a potential carry-over of 
Ostertagia spp. infestation (‘Type 2’) from previous grazing. 
On the basis of the results of this study, anthelmintic treat-
ment was administered to all first season grazing animals. 
Adult cow exposure to O. ostertagi. was estimated through 
the use of individual and bulk milk ELISA testing. The herd 
exposure level was high (Bulk milk ODR >0.80 for duration of 
study). Pasture larval counts, fluke faecal egg counts and milk 
fluke ELISA data were also collected. Despite a low grazing 
pressure on this farm, a significant challenge to all grazing 
stock from gastrointestinal parasites was observed. It should 
be emphasised to veterinary surgeons and farmers that 
organic livestock should be carefully monitored for parasite 
burdens with a suitable frequency and type of testing and, 
that appropriate, judicious use of anthelmintics on organic 
farms may be justified from animal health, welfare and eco-
nomic perspectives.

CS36 - Immunology / Vaccines

Wednesday, August, 12, 2009

CS36.1

Monocyte- and Macrophage-Mediated Immune 
Reactions Against Eimeria bovis
Taubert, Anja1; Jan Hillern, Behrendt1; Zahner, Horst1; 
Hermosilla, Carlos2

1. Institute of Parasitology, Justus Liebig University, Giessen, Germany; 
2. Royal Veterinary College, North Mymms, United Kingdom

In bovine coccidiosis little is known on early monocyte/
macrophage-mediated responses. We investigated in vivo, in 
vitro and ex vivo reactions of monocytes and macrophages 
against Eimeria bovis, one of the most pathogenic species in 
cattle. Macrophages significantly infiltrated the gut mucosa 
of E. bovis-infected calves, particularly after challenge infec-
tion. Furthermore, peripheral monocytes of infected animals, 
as precursor cells of macrophages, exhibited enhanced ex 
vivo phagocytic and oxidative burst activities. Enhanced 
levels of both activities were found early after infection 
and towards the end of first merogony. In vitro exposure 
of macrophages to sporozoites led to phagocytosis of the 
pathogen, whilst monocytes failed to do so. Phagocytosis oc-
curred independently of the viability of the sporozoites, indi-
cating that active invasion by the parasites was negligible. 
Phagocytosis occurred already in the absence of immune 
serum, but could be enhanced by addition of immune serum, 
suggesting macrophage-derived antibody-dependent 
cytotoxicity. Co-culture of macrophages with sporozoites and 
stimulation with merozoite I antigen induced distinct levels 
of cytokine and chemokine gene transcription. The tran-
scription of genes encoding for IFN-, IL-12, TNF-, IL-6, CXCL1, 
CXCL8, CXCL10 and COX-2 was up-regulated after sporozoite 
encounter. In contrast, soluble merozoite I antigen merely 
induced the gene transcription of IL-6 and IL-12 and failed 
to up-regulate IFN- and TNF- gene transcripts. In monocytes 
only IFN- and CXCL10 were found enhanced. Our results 
strongly suggest that macrophage-mediated, innate im-
mune reactions play an important role in the early immune 
response to E. bovis infections in calves.

CS36.2

Cloning and Identification of the Trichomonas gallinae ap 
Gene
Luo, Feng; Li, Guoqing; Xu, Qianmin; Wei, Jinzhong;  
Wadeh, Hicham
College of Veterinary Medicine, South China Agricultural University, 
Guangzhou, China
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The parasite Trichomonas gallinae lives in the upper gastro-
intestinal tract of birds, it may cause white plaques and 
inflammation in the oral cavity. Trichomoniasis occurrence 
in doves had been reported all the globe. The 1st strand 
cDNA of adhesion protein (ap) gene was amplified by RT-PCR 
with total RNA extracted from T. gallinae and was used as 
template for the amplification of the ap genome, then the 
amplified product was cloned into the vector pMD18-T. The 
recombinant plasmid was identified by PCR and restriction 
endonuclease, the positive clone was sequenced and its 
sequence was analyzed by comparing the sequence similar-
ity with other sequences in the GenBank. The result showed 
that the cDNA of the T. gallinae ap gene had a length of 1032 
bp, which contained a complete open reading frame (ORF) of 
nucleotides 930 bp long, coding for 310 amino acids. The se-
quence analysis revealed that the homology with the genes 
of T. vaginalis ap33-1, ap33-2, ap33-3 were 94.2, 87.3% and 
87.9, respectively. The gene of ap from T. gallinae is cloned 
successfully, this will provides basis for the expression of ap 
gene in prokaryotic and eukaryotic cell and the prepara-
tion of its recombinant protein. This work was supported by 
grants from National Natural Science Foundation of China 
(grant no. 30671577) and Doctor Subject Foundation of Min-
ister of Education, China (grant no. 200805640004).

CS36.3

Role of Regulatory T Cells in Murine Neospora caninum 
Infection
Teixeira, Luzia Manuela Lima1, 3; Faustino, Augusto MR1; 
Demengeot, Jocelyne2; Vilanova, Manuel JR1, 3

1. Instituto de Ciências Biomédicas de Abel Salazar- Universidade 
do Porto, Porto, Portugal; 2. Instituto Gulbenkian de Ciência, Oeiras, 
Portugal; 3. Instituto de Biologia Molecular e Celular, Porto, Portugal

In addition to inflammatory mechanisms effective in elimin-
ating parasites from the host, an adequate immune response 
must limit deleterious excessive inflammation. This could be 
achieved by different regulatory cells such as naturally occur-
ring CD4+CD25+ T regulatory cells (Treg). We previously re-
ported that Neospora caninum -infected mice have increased 
numbers of splenic Treg. In order to ascertain the role of 
these cells in the course of experimental neosporosis, wild-
type (WT) and lethally susceptible IL-12-deficient C57BL/6 
mice were intraperitoneally inoculated with 5 105 N. caninum 
tachyzoites (NcT) 24H after treatment with Treg-depleting 
anti-CD25 antibody. Treg depletion did not worsen inflam-
mation associated with N. caninum infection thus excluding 
a possible role of Treg in preventing an exacerbated immune 
response. A decrease in inflammatory infiltrates was actually 
observed in the liver of anti-CD25-treated mice. Further-
more we also demonstrated that Treg are not essential for N. 
caninum persistence in an immunosufficient host as Treg-de-
pleted WT mice had organ parasitic loads similar to those of 
non-depleted counterparts. Interestingly, we observed in the 

susceptible mice a significant decrease in the parasitic load 
upon Treg depletion, suggesting a role of this cell population 
in parasite persistence in this host. Cell population analysis, 
cytokine and antibody production was assessed in all groups 
of mice analyzed. 

Overall these results suggest that in NcT-challenged WT mice 
Treg do not have a major role in either protecting from lesion 
development or promoting susceptibility to infection while 
in susceptible mice Treg apparently suppress a protective 
immune response.

Supported by FCT grants: POCTI/CVT/38791/MGI/2001, POCI/
SAU-MMO/58192/2004, PTDC/SAU-MII/71402/2006, SFRH/
BD/12983/2003.

CS36.4

Development and Evaluation of a live Salmonella 
-Vectored Coccidiosis Vaccine with TRAP+ Upstream and 
CD 154 (CD 40L) Epitopes in Broiler Chickens
Shivaramaiah, Srichaitanya1; Layton, Sherry1; Barta, John R.2; 
Kwon, Young M.1; Berghman, Luc R.3; Hargis, Billy M.1;  
Tellez, Guillermo 1

1. University of Arkansas, Fayetteville, AR, USA; 2. University of Guelph, 
Ontario, Canada; 3. Texas A&M University, College Station, TX, USA

Coccidiosis, caused by parasites of the genus Eimeria, 
belongs to Phylum Apicomplexa. EmTFP250 is an asexual 
stage antigen from Eimeria maxima (E.maxima ) strongly 
associated with maternal immunity. Cloning and sequence 
analysis predict the antigen to be a novel member of the 
Thrombospondin-related adhesive protein (TRAP) family of 
micronemes, associated with host cell invasion and parasite 
gliding motility. Three novel attenuated Salmonella enteritidis 
strains expressing TRAP oligopeptides in association with a 
potential immunostimulatory CD154 sequence, on the outer 
membrane protein lamB, were developed. Broiler chickens 
were grouped based on treatment and 108 cfu/chick of one 
of three TRAP sequences, or vehicle alone, was orally admin-
istered to each group. At 21d of age, all groups were chal-
lenged with 104 sporulated oocysts of E. maxima orally. The 
mortality at 5dpi was as follows: Control (non-vaccinated) 
10/46 (21.7%), TRAP -7/43 (16.3%); TRAP Upstream (US) 
-1/46* (2.2%) and TRAP Downstream (DS) -6/43 (11%). Similar 
studies based on the lines of the previous experiment were 
carried out to evaluate the efficacy of TRAP US as a potential 
vaccine candidate. Broiler performance increased by ~31% in 
the vaccinated chicks when compared to the non- vaccinated 
controls in addition to a decline in mortality upon challenge 
with E. maxima 7dpi in two separate studies. Further experi-
ments will involve the use of challenge with alternate species 
of Eimeria and also the effect of probiotics on intestinal 
health during a coccidial infection.
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CS36.5

Interactive Effects of Protein Nutrition and Breed on 
Periparturient Immunity to Parasites in Sheep
Kidane, Alemayehu1, 2; Houdijk, Jos 1; Athanasiadou, 
Spiridoula 1; Tolkamp, Bert 1; Kyriazakis, Ilias 1, 3

1. Animal Health, SAC, Edinburgh, United Kingdom; 2. Department of 
Animal and Range Sciences, Hawassa University, Awassa, Ethiopia; 3. 
Veterinary Faculty, University of Thessaly, Karditsa, Greece

Introduction: Periparturient resistance to parasites is sensi-
tive to metabolizable protein (MP) supply and may also differ 
between breeds. Such differences may partly arise from be-
tween-breed differences in MP demand. Here, we compared 
resistance to parasites in Scottish Blackface (BF) and Greyface 
(GF) breeds under two MP feeding conditions that accounted 
for the higher MP demand of the GF breed.

Methods: Twin-rearing BF and GF ewes, trickle infected with 
10,000 L3 Teladorsagia circumcincta during the periparturi-
ent period, were fed at 0.9 times their metabolizable energy 
requirement and either 0.8 (LP) or 1.3 (HP) times their MP 
requirement (n=18). Lambs were weighed weekly, and ewe 
faecal egg counts (FEC) were assessed twice weekly as a 
proxy for resistance to parasites.

Results: HP litters were heavier at birth than LP litters for GF 
ewes (P<0.001) but not for BF ewes (P>0.20). Whilst breed 
and feeding treatment did not interact for litter weight gain, 
GF litters grew faster than BF litters at 615 vs 444 g/day, and 
HP litters grew faster than LP litters at 616 vs 453 g/day (s.e.d. 
15 g/day; P<0.001). Breed and feeding treatment interacted 
on FEC during lactation; MP scarcity increased FEC of GF 
ewes by 60% (P<0.001) but not of BF ewes (P>0.20). 

Conclusion: The lower FEC of LP-BF ewes compared to LP-GF 
ewes suggests that Scottish Blackface ewes could be gen-
etically more resistant to nematode parasite infection than 
Greyface ewes. Our results also demonstrate that protein 
nutrition for parasite control may best be targeted at high 
producing breeds.

CS37 - PARASOL Symposium

Wednesday, August, 12, 2009

CS37.1

Novel Solutions for the Sustainable Control of 
Nematodes in Ruminants (PARASOL Project)
Vercruysse, Jozef1; Pomroy, Bill2; Coles, Gerald C.5;  
von Samson-Himmelstjerna, Georg6; Besier, Brown7;  
Charlier, Johannes1; Cabaret, Jacques9; Hoglund, Johan8; 
Kenyon, Fiona4; Kerboeuf, Dominique9; Demeler, Janina10; 
Bath, Gareth 12; Van Wyk, Jan12; Berrag, Boumadiane13; 
Cringoli, Guiseppe14; Varady, Marian15; Wolstenholme, 
Adrian11; Jackson, Frank4

1. Ghent university, Ghent, Belgium; 2. Massey University, Palmerston 
North, New Zealand; 3. Moredun Research Institute, Edinburgh, United 
Kingdom; 4. Moredun Research Institute, Edinburgh, United Kingdom; 
5. University of Bristol, Bristol, United Kingdom; 6. Tierärztliche 
Hochschule, Hannover, Germany; 7. Department of Agriculture and 
Food Western Australia, Albany, Australia; 8. National Veterinary 
Institute and Swedish University of Agricultural Sciences, Uppsala, 
Sweden; 9. INRA, Tours, France; 10. Tierärztliche Hochschule, Hannover, 
Germany; 11. University of Bath, Bath, United Kingdom; 12. University 
of Pretoria, Pretoria, South Africa; 13. Institut Agronomique et 
Verterinaire Hassan II, Rabat, Morocco; 14. University of Naples, Naples, 
Italy; 15. Slovak Academy of Sciences, Kosice, United Kingdom

The overall objective of the EU-funded PARASOL project was 
to create low input and sustainable strategies for controlling 
gastrointestinal nematode infections of ruminants. PARASOL 
investigated the use of Targeted Selective Treatments (TST), 
where only animals showing clinical symptoms or reduced 
productivity are given drugs. Several innovative methods, 
under various farming conditions, were assessed for iden-
tifying animals requiring treatment. Additional objectives 
included standardising existing in vivo and in vitro tests for 
detecting AR, developing new tests where required and opti-
mising the efficacy of anthelmintics by modulating parasite 
P-glycoprotein detoxification systems. 

Studies in small ruminants conducted in five European and 
two African countries investigated regionally-appropriate 
morbidity/production markers (anaemia (FAMACHA©), live-
weight gain, milk production, body condition score and diar-
rhoea index) and faecal egg count (FEC) as parasitological 
markers for treatment. Where Haemonchus is prevalent, the 
FAMACHA© system is the best way of delivering TST. Where 
Teladorsagia and Trichostrongylus predominate liveweight 
gain was the most suitable indicator for TST. The TST ap-
proach optimised the use of anthelmintics, maintaining both 
performance and anthelmintic efficacy. Routine monthly 
treatments were shown to select heavily for resistance. FECs 
provided a sound basis to target whole flock treatments. 
Further support for the TST concept comes from Australian 
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studies, which have concentrated on the development of 
practicable assessment systems for use in large flocks.

Cattle studies were conducted in Belgium, Germany, Sweden 
and the UK. Field surveys were conducted in calves on > 900 
farms using a serum pepsinogen assay and adult cows on > 
3700 farms using a newly developed O. ostertagi antibody 
detection ELISA applied to bulk-tank milk. Several pasture 
management practices were negatively associated with the 
observed levels of exposure and could be proposed as non-
chemotherapeutic control measures. Mid-season liveweight 
gains may be a suitable parameter for selective treatments 
in first-season grazing calves. Furthermore, an automated 
body condition scoring system with a digital camera was de-
veloped and may have future application in parasite control.

The faecal egg count reduction test was applied to cattle 
demonstrating macrocyclic lactone failures: this was mostly 
of Cooperia though some Ostertagia were noted in UK. The 
egg hatch test has been confirmed by ring testing to work 
with cattle nematodes for benzimidazole resistance and a 
Larval Migration Inhibition Test was successfully standard-
ized for ML-susceptibility in C. oncophora, O. ostertagi and H. 
contortus.

PARASOL results demonstrate that TST approaches are effect-
ive, practicable, reduce selection of anthelmintic resistance 
and are economically competitive. Routine monitoring of 
anthelmintic efficacy should be promoted.

CS38 - Ectoparasites

Wednesday, August, 12, 2009

CS38.1

Cattle Lice in Iceland; Prevalence and Predilection Sites
Eydal, Matthias; Richter, Sigurdur H.
Institute for Experimental Pathology, University of Iceland, Reykjavik, 
Iceland

Introduction: One chewing louse (Mallophaga) and at least 
four sucking lice (Anoplura) species are known to infest cat-
tle. The aim of the present study was to survey which species 
of lice infest cattle in Iceland and evaluate their prevalence 
and site preferences.

Material and Methods: The survey included 50 calves (4-15 
months old) and 50 dairy cows from 10 farms selected at ran-
dom from South and West Iceland. Five pre-selected sites on 
each animal were combed (200-600 cm2 each): Head, ventral 
neck, dorsolateral trunk, front leg and tail. Lice collected from 
each site were identified and counted.

Results: Two species were found, the chewing louse Bovicola 
bovis and the small sucking louse Solenopotes capillatus. 
Lice were found at 70% of the farms. B. bovis was found at 
50% and S. capillatus at 40% of the farms, both species at 
20% of the farms. Prevalence of infection was as follows: B. 
bovis: calves 28%, cows 2%; S. capillatus: calves 16%, cows 
2%. Two calves had both lice species. Predilection sites for B. 
bovis/S. capillatus were as follows (% of infested cattle): head 
15/33, neck 23/67, front leg 0/33, trunk 85/17 and tail 23/17. 
The intensity of infection was low, with a maximum of 20 B. 
bovis and 11 S. capillatus lice from combed sites per host.

Concluding remarks: Both lice species were much more 
prevalent on calves than on the dairy cows. The intensities of 
infections were low for both species. No dermatological signs 
associated with lice infestations were observed.

CS38.2

Milk Kinetic and Antiparasitic Efficacy of Eprinomectin 
Against the Louse Haematopinus Tuberculatus in 
Lactating Water Buffaloes (Bubalus bubalis)
Veneziano, Vincenzo1; Dupuy, Jacques 2; Rinaldi, Laura1; 
Mezzino, Laura1; Pennacchio, Saverio1; Cringoli, Giuseppe1; 
Alvinerie, Michel2

1. Department of Pathology and Animal Health, University of Naples 
Federico II, Naples, Italy; 2. INRA-UR66, Laboratoire de Pharmacologie-
Toxicologie, Toulouse Cedex 9, France

Water buffalo represent an important economic source in 
several countries, including some regions of central-southern 
Italy. Eprinomectin is the only endectocide approved for 
use during lactation with a zero milk-withdrawal period in 
cattle. Although pharmacokinetic data from cattle have been 
reported, these data have not been described in buffalo. The 
rational use of a drug requires knowledge of basic pharma-
cokinetic parameters, residue concentrations in edible tissue 
and withdrawal times. The pharmacokinetics and mammary 
excretion of eprinomectin were determined in buffaloes fol-
lowing pour-on administration at the cattle dose of 0.5mg/
Kg. Following the treatment, plasma and milk concentrations 
of eprinomectin increased to reach maximal concentrations 
(Cmax) of 2.74 ± 0.89 and 3.40 ± 1.68 ng ml 1 at Tmax of 1.44 
± 0.20 and 1.33 ± 0.41 days in plasma and milk, respectively. 
The MRT and the AUC were similar for plasma (3.17 ± 0.41 
days and 11.43 ± 4.01 ng day ml 1) and milk (2.70 ± 0.44 days 
and 8.49 ± 3.33 ng day ml 1). The ratio of AUC milk/plasma 
was 0.76 ± 0.16. The very low extent of mammary excretion 
and the milk levels reported lower than the MRL (20 ng ml 
1) supports the permitted use of eprinomectin in lactating 
buffaloes. Furthermore a controlled field trial was conducted 
to assess the efficacy of eprinomectin pour-on at dose of 
0.5mg/Kg against the louse Haematopinus tuberculatus 
on naturally infested buffaloes. Eprinomectin was highly 
effective (98.0%) at day 7, and completely effective (100%) 
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from day 14, until the end of study (day 56). During the trial, 
eprinomectin was well tolerated by all the animals since 
there were no adverse reactions following the treatment.

CS38.3

Practical Outputs of the Australian Flystrike Model
Little, Andrew1; Horton, Brian 2

1. Novartis Animal Health, Basel, Switzerland; 2. Department of Primary 
Industries and Water, Tasmania, Kings Meadows, TAS, Australia

Blowfly strike costs the Australian sheep industry roughly 
$270m per year of which treatment costs are the major 
expense. 

The choice and timing of several management tools can be al-
tered to optimise the benefits of topical chemical application, 
minimise costs and avoid overuse of chemo-prophylaxis.

The weather-driven flystrike model (Wardhaugh et al 2007) 
was based on data collected by CSIRO Entomology with 
weekly flystrike records over three years from 30-60 proper-
ties in three regions, northern NSW, Southern NSW and Flin-
ders Island (Bass Strait), with daily weather records from each 
region. The program uses long term weather data for each 
region to estimate the number of struck sheep on a given 
day, based on the actual weather and relevant management, 
including shearing, crutching, preventive chemical treatment 
and mulesing, if used. The program is intended for long-term 
planning based on historical data, not day-to-day manage-
ment using current daily weather.

The expected number of struck sheep and the costs of strike 
are calculated based on the defined management, without 
preventive chemical treatment. This is compared with the 
costs of strike if treatment is used and the extra cost of that 
treatment. The program will calculate optimal treatment 
methods and dates to minimize the overall costs of flystrike 
and its control. 
Wardhaugh KG, Morton R, Bedo D & Horton BJ (2007) Med. Vet Entomol. 21: 
153-167.

CS38.4

Hospesvorare-Derived Sarcoptes Mite in Wild Animals
Alasaad, Samer1; Rossi, Luca2; Soglia, Dominga2;  
Rasero, Roberto2; Zhu, Xing-Quan3

1. Euphrates University, Deir Ezzor, Syria; 2. Turin University, Turin, Italy; 
3. South China Agricultural University, Guangzhou, China

Molecular fingerprinting was applied on individual Sarcop-
tes scabiei, from 16 wild mammalian populations belong-
ing to 11 host species in four European countries, using 10 
Sarcoptes mite specific microsatellite markers. Unrooted 
Dps consensus dendrograms for individual Sarcoptes mites, 
and the clusters resulted from the multilocus microsatellite 

clustering analysis, showed that the geographical separa-
tions had real biological significance for the definition of mite 
sub-populations, and that the degree of genetic exchange 
occurring between mites from different localities was related 
to the geographical distance between locations. 

Wild host-derived mite populations were clustered into three 
main groups: herbivore-, carnivore- and omnivore-derived 
Sarcoptes mite populations. Omnivore-derived was halfway 
between herbivore- and carnivore-derived Sarcoptes mite 
populations. The difference between the three mite groups 
(herbivore-, carnivore- and omnivore-derived mite) was more 
supported than that by the geographical separations; never-
theless a kind of sub-clustering was detected within each 
group (carnivore-, omnivore- and herbivore-), scattering mite 
populations up to their geographical localities (countries).

These findings suggest that genetic exchange was occurring 
within each mite group, but extremely rare among them. 
Mites from different host groups (herbivore-, carnivore- and 
omnivore-derived mite) had separate transmission cycles 
(herbivore-to-herbivore, omnivore-to-omnivore and carni-
vore-to-carnivore). The lack of gene flow between Sarcoptes 
populations (carnivore-, herbivore- and omnivore-derived 
Sarcoptes) might improved parasitic adaptations and led 
to, what we called, HospesVorare-derived (carnivore host-, 
herbivore host- and omnivore host-derived) Sarcoptes mite 
populations in wild animals. HospesVorare effect is stronger 
than the geographical separation in the definition of mite 
speciation.

This has important ramifications on the study of population 
genetic structure, life cycle, diagnosis and monitoring proto-
cols, and could contribute to the better understanding of the 
epidemiology of the ubiquitous Sarcoptes mite. 

CS39 - Future Directions in Veterinary Parasitology

Wednesday, August, 12, 2009

CS39.1

Future Directions in Veterinary Parasitology: Key 
Research Questions
Wall, Richard1; Otranto, Domenico2; Jacquiet, Phillipe3; 
Thamsborg, Stig Milan4; Morgan, Eric 1

1. University of Bristol, Bristol, United Kingdom; 2. Department of 
Veterinary Public Health, Faculty of Veterinary Medicine, University of 
Bari, Bari, Italy; 3. Service de Parasitologie Ecole Vétérinaire de Toulouse, 
Toulouse, France; 4. Danish Centre for Experimental Parasitology, 
Faculty of Life Sciences, Frederiksberg C, Denmark

Veterinary Parasitology currently faces an unprecedented 
range of new challenges, associated with factors such as 
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climate change, economic instability, increased global 
movement of pathogens, hosts and vectors, changing social 
habits and perceptions, habitat modification, resistance 
development and a changing legislative framework associ-
ated with concern over the impact of neurotoxic insecticides 
on environmental and human health. It is essential therefore 
that veterinary parasitology advances to meet these chal-
lenges and research must be clearly focused on areas of key 
concern and maximum potential gain. Traditional skills must 
not be forgotten, but future research must embrace the new 
tools and new approaches that are being developed to con-
tribute to the better understanding and control of parasites; 
these include new molecular analyses, vaccine development, 
statistical techniques, modelling and the use of satellite 
imagery. Botanical repellents, resistant and resilient strains 
of livestock, biological control, off-host trapping systems and 
selective treatment systems are also emerging as potential 
new approaches. 

Stimulating and focusing this discussion is one of the primary 
goals of this symposium. The aim has been to gather togeth-
er speakers at the forefront of their research areas, with the 
objective of engendering debate in the veterinary parasito-
logical community about how best to address the future.

CS40 - Trichinella / Diagnosis

Wednesday, August, 12, 2009

CS40.1

Identification of Trichinella Spiralis Early Antigens and 
their Application in Serological Diagnosis
Zocevic, Aleksandar; Giovani, Baldissera; Macé, Pauline; 
Vallée, Isabelle; Lacour, Sandrine A.; Boireau, Pascal
JRU BIPAR, AFSSA, ENVA, AFSSA LERPAZ, Maisons-Alfort, France

Contamination by the parasite Trichinella occurs by con-
sumption of raw or undercooked meat from infected animals. 
Serological methods such as ELISA, based on excretory–
secretory products released from the muscle larvae stage, 
allow the detection of Trichinella specific antibodies. The use 
of those tests is still restricted to epidemiological surveillance 
in animals due to the occurrence of false negative results dur-
ing the early stages of infection. The objective of this study is 
to identify intestinal T. spiralis antigens to design an indirect 
ELISA for an earlier pig trichinellosis diagnosis. Thus, 14 hours 
post-infection, 20 hpi and 48 hpi T. spiralis cDNA libraries 
were established and immunoscreened with serum from 
pigs experimentally infected with T. spiralis. Five nucleotidic 
sequences were selected and subcloned into an expres-
sion vector (PGEX-6P-1). Then, recombinant proteins were 
subjected to a double purification using nickel and glutathi-

one affinity and were tested for their antigenicity. The fusion 
protein named Ts20h5, obtained from the 14 hpi and 20 hpi 
cDNA libraries, allowed detection of the Trichinella infection 
as soon as 15 days pi by Western blot. The detection was also 
possible until 60 dpi indicating a persistance of anti-Ts20h5 
specific antibodies during at least two months. An indirect 
ELISA with the Ts20h5 protein will be performed in order to 
support our findings. This result could constitute an improve-
ment for pig trichinellosis diagnosis since the ELISA currently 
on the market does not allow detection of positive animals 
before 25 dpi.

Work funded by the EU Network MedVetNet (FOOD-CT-2004 
506122) Trichimed.

CS40.2

Evaluation of Magnetic Stirrer Method for Detection of 
Trichinella spiralis from Frozen Muscle Samples
Noeckler, Karsten1; Reckinger, Sabine1; Szabó, Istvan2;  
Vallée, Isabelle3

1. Federal Institute for Risk Assessment, Berlin, Germany; 2. Free 
University Berlin, Institute of Animal Hygiene and Environmental 
Health, Berlin, Germany; 3. JRU BIPAR, AFSSA-LERPAZ, Paris, France

Wild animals such as foxes and raccoon dogs play an import-
ant role as reservoir for Trichinella spp. in the sylvatic cycle. In 
wildlife monitoring, muscle samples from indicator animals 
are usually stored at freezing temperatures prior examina-
tion for Trichinella muscle larvae. The aim of this study was to 
evaluate the sensitivity of magnetic stirrer method for detec-
tion of the cold-sensitive species Trichinella spiralis from 
frozen muscle samples.

A total of 30 samples from minced musculature each weight-
ing 10 g were spiked with 20 T. spiralis muscle larvae (strain 
ISS 003). Subsequently, 10 samples (used as controls for fresh 
muscle) were individually examined for Trichinella larvae 
(each in a total weight of 100 g) by magnetic stirrer method 
according to Regulation (EC) No. 2075/2005. Remaining 20 
samples were subjected for freezing over 12 days at -20°C. 
After freezing, 2 x 10 samples (each filled up with fresh 
minced muscle to 100 g) were examined in the same way 
by magnetic stirrer method where sedimentation time in 
the separation funnel/centrifuge tube was 30/10 min and 
60/20 min, respectively. Results for recovery rate of muscle 
larvae were statistically analyzed with respect to influence of 
freezing treatment (fresh vs. frozen muscle) and influence of 
sedimentation time in frozen muscle (30 vs. 60 min).

Microscopic examination of digestion fluid revealed coiled 
larvae in samples from fresh minced muscle. Contrary, larvae 
from frozen samples showed a curved shape. Number of re-
covered muscle larvae was significantly lower (p=0.000; 95% 
CI) in samples from frozen minced muscle (67/200) compared 
to samples from fresh minced muscle (182/200). Recovery 
rate for muscle larvae in frozen muscle (95/200) significantly 
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increased (p=0.037; 95% CI) when sedimentation time in 
separation funnel/centrifuge tube was prolonged from 30/10 
min to 60/20 min.

In conclusion, Trichinella larvae are less detectable in muscle 
after freezing due to inactivation of nematode which influen-
ces larval shape and sedimentation behavior. If samples are 
subjected for freezing treatment prior examination, sample 
weight and sedimentation time should be increased in mag-
netic stirrer method for compensating larval loss.

The study was supported by the 6th Research Framework 
Programme of the European Commission within the Network 
of Excellence “Med-Vet-Net” (WP TrichiMed).

CS40.3

Experiences with Techniques for Preparing the Samples 
to Assess the Efficiency of the Laboratories Performing a 
Trichinella Digestion Assay According to the EU Directive 
2075/2005
Koudela, Břetislav1; Sloboda, Michal1; Harna, Jiří2

1. University of Veterinary and Pharmaceutical Sciences, Brno, Czech 
Republic; 2. State Veterinary Institute, Olomouc, Czech Republic

Trichinella is an emerging and re-emerging foodborne agent 
causing trichinellosis in humans. Consequently, all the EU 
countries perform mandatory official inspection of carcasses 
of slaughtered domestic pigs, horses, wild boars and other 
farmed and wild animal species intended for human con-
sumption. The EU regulations now recognize four methods 
of artificial digestion for the presence of Trichinella in meat 
as valid and recommend pepsin-hydrochloric acid artificial 
digestion with a magnetic stirrer as the reference method. 
While this digestion method has been widely applied, 
specific methods connected with adequate quality assur-
ance measures have been recently applied in some of the EU 
countries only.

This article describes the practical experiences with a modi-
fied method for preparing calibrated meat samples con-
taining known numbers of naked Trichinella muscle larvae. A 
national ring trial was organized to determine the perform-
ance of the 128 routine diagnostic laboratories in the Czech 
Republic using digestion assay according to the EU directive 
2075/2005. Each participating laboratory received ten sam-
ples of 100 g of ground pork containing 3 larvae (3 samples), 
8 larvae (3 samples), 12 larvae (3 samples) and one negative 
control. The sensitivity was expressed as the percentage of 
muscle larvae recovered from each proficiency sample.

Proficiency testing is essential for of routine laboratories 
certification and allows demonstration of required levels of 
sensitivity and effectiveness of the testing programs. How-
ever, as apparent from our results, some questions regarding 
guidelines for proper and uniform procedures and method 

optimization for the routine large-scale preparation of 
samples are still remaining.

The financial support of the grant project QH81069 is ac-
knowledged.

CS40.4

Evaluation of Trichinella nativa (T2) in Proficiency Tests 
for Trichinella Digestion Assays
Forbes, Lorry B.; Clancy, Michael; Scheller, Cheryl; Gajadhar, 
Alvin A.
Centre for Food-borne and Animal Parasitology, Saskatoon, SK, Canada

Proficiency samples using viable encapsulated or released 
T. spiralis (T1) muscle larvae in meat balls are widely used 
in diagnostic quality assurance programs for training and 
monitoring the effectiveness of laboratories to perform 
Trichinella digestion tests. Accidental introduction of T. spiralis 
into the environment can present a serious risk to livestock. 
Trichinella nativa (T2) may be a more suitable species for 
use in proficiency samples as it is freeze tolerant, has a long 
shelf-life, does not become established in swine, and is 
endemic in northern wildlife. Encapsulated T2 muscle larvae 
from guinea pigs (g.p.), and a naturally infected black bear, 
and encapsulated T1 control larvae from rats were used to 
prepare proficiency samples. Each proficiency sample con-
tained 25 capsules on an agar disc within a 20g lean ground 
beef meatball. Samples were stored for various times at 4C or 
-20C, and a subset of -20C samples were thawed and kept an 
additional 30 days at 4C before testing to mimic field condi-
tions. All T1 and T2 samples had 95-100% recovery at day 0, 
and > 80% recovery at day 90 when stored at 4C. By 90 days 
at -20C, recoveries were lower and more variable for T2 (g.p) 
and T1. Bear samples frozen for 270d at -20C then held for 30 
days at 4C had 88% recovery, whereas g.p. T2 and control T1 
samples had 6% and 15% recovery, respectively. This study 
indicates that T2 is a promising alternative to T1 for profi-
ciency samples. 

CS40.5

Evaluation of the Sensitivity of the New Device Gastros® 
to Detect Trichinella Larvae in Pork by the Comparison 
with the Magnetic Stirrer Method
Vodnev, Andrew A.1; Bogdanov, Sergey A.2

1. ZAO "NPO Petrolaser", St.Petersburg, Russia; 2. OOO Petrolaser, 
St.Petersburg, Russia

The aim of the study was the comparative evaluation of two 
methods to detect Trichinella larvae in meat samples: 1. the 
magnetic stirrer method according to the EU Regulation 
#2075/2005 and 2. a new method which use a new apparatus 
the Gastros® device. The device was designed according to 
the requirements of the official Russian method to detect 
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Trichinella larvae in pig muscles. This method differs from 
that of the EU Regulation for the digestion length and diges-
tion temperature, the mesh size of the sieve, and the sedi-
mentation time. The Gastros® apparatus has been tested in 
parallel with the magnetic stirrer method of pooled samples 
according to #2075/2005 which had been previously valid-
ated. A known number of alive Trichinella larvae, collected 
after artificial digestion of a mouse carcass, was added in the 
core of meat ball samples of 50 g each, made with minced 
pork muscles free of fat and fascia. Some meat ball samples 
were used to evaluate the amount of undigested material 
on the sieve. No statistical difference was observed between 
the number of recovered larvae with Gastros® and those 
recovered using the validated magnetic stirrer method of 
pooled samples. Additional experiments are on the way to 
increase the number of samples tested.

CS41 - Zoonoses

Wednesday, August, 12, 2009

CS41.1

Schistosomes of Birds: New Way to Become Infected
Horák, Petr1; Blažová, Kateřina2; Aldhoun, Jitka Asma1; 
Faltýnková, Anna3; Kolářová, Libuše4

1. Department of Parasitology, Faculty of Science, Charles University 
in Prague, Prague, Czech Republic; 2. Centre of Biology Education, 
Faculty of Science, Charles University in Prague, Prague, Czech Republic; 
3. Institute of Parasitology, Biology Centre, Academy of Sciences of 
the Czech Republic, Ceske Budejovice, Czech Republic; 4. Department 
of Microbiology, Institute of Postgradual Medical Education and 3rd 
Clinic of Infectious and Tropical Diseases, Charles University in Prague, 
Prague, Czech Republic

Recent research in the field of bird schistosomes causing 
human cercarial dermatitis has led to discovery of new and 
sometimes highly pathogenic species and genera (e.g. Allo-
bilharzia visceralis), and finding that the prevalence of natural 
bird infections is usually high. Local prevalence of bird schis-
tosomiasis may reach 25-50% (e.g. some localities in Central 
Europe) or even 70-80% (e.g. Iceland). In Europe the infected 
birds have been found from south to north, and new schis-
tosome species have been disclosed e.g. in Spain, France, 
Iceland and Finland. The success of schistosomes as parasites 
(with their worldwide distribution) is certainly a multifactor-
ial matter, and it is conditioned by host and environmental 
factors. In addition, from the parasite side, it seems that 
there are at least two strategies how to infect birds: (a) In the 
aquatic environment, schistosomes normally penetrate the 
skin and migrate via blood vessels (or nerves - Trichobilharzia 
regenti) to the target organs of birds. (b) Besides this well 
known way of infection, our experimental results show that 

the birds may also be infected perorally by cercariae moving 
freely in water column or still residing within infected vector 
snails. In the latter case (b) the parasites penetrate mucosa of 
the upper part of the digestive tract and continue to migrate 
to the target organs. This mode of infection (the ability of 
cercariae to penetrate different tissues) can represent an 
important adaptation to transmission, and from epizooto-
logical viewpoint it probably contributes to circulation of bird 
schistosomes under e.g. cold climatic conditions.

CS41.2

Fishborne Zoonotic Trematode Infections in Domestic 
Animals in an Endemic Area of North Vietnam: Prevalence 
and Species Diversity
Lan Anh, Nguyen Thi 2, 1; Phuong, Nguyen Thi 2; Johansen, 
Maria Vang3; Murrell, Darwin K.1; Dalsgaard, Anders3; Thu, 
Luong To 2; Thamsborg, Stig Milan1

1. Danish Centre for Experimental Parasitology, Faculty of Life Sciences, 
University of Copenhagen, Frederiksberg C, Denmark; 2. National 
Institute of Veterinary Research, Hanoi, Vietnam; 3. Department of 
Veterinary Disease Biology, Faculty of Life Sciences, University of 
Copenhagen, Frederiksberg C, Denmark

Fishborne zoonotic trematodes (FZT) are endemic in humans 
and cultured fish in Vietnam but little is known about FZT 
in domestic animals, which are important reservoir hosts. 
A study designed to determine FZT prevalence and species 
diversity, and risk factors for infection, in dogs, cats and pigs 
in a highly endemic area of northern Vietnam was con-
ducted. Faecal samples from 186 dogs, 94 cats and 168 pigs 
belonging to 132 households in Nghia Hung district, Nam 
Dinh province, were examined for small trematode eggs. 
Prevalence of FZT varied significantly (p < 0.05) between 
cats (70.2%), dogs (56.4%) and pigs (7.8%). Forty nine of the 
egg-positive animals were necropsied to obtain adult trema-
todes for identification. The liver fluke, Clonorchis sinensis, 
and 11 species of intestinal flukes belonging to the families 
of Heterophyidae, Echinostomatidae and Plagiorchiidae, 
were recovered from the infected animals. Based on data on 
animal husbandry practices collected from households, the 
practice of feeding raw fish to the animals was a significant 
risk factor for infection; this risk was reduced if the animals 
were periodically treated with anthelmintics. Based on the 
high prevalence of FZT and the habit of feeding raw fish to 
animals, domestic animals are likely to be major contribu-
tors of FZT eggs to the environment. Therefore, education of 
farmers to avoid feeding raw or inadequately heat-treated 
fish to animals and to perform regular anthelminthic treat-
ment of dogs, cats and pigs are needed in future integrated 
FZT control programs.
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CS41.3

Impact of Super-Shedders of Cryptosporidium and 
Giardia on Naïve Pen-Mates and the Feedlot Environment
Ralston, Brenda Jane1; Stanford, Kim2; McAllister, Tim A.3; 
Olson, Merle E.4; Neumann, Norman F.5; Thompson, R.C.A.6; 
Yanow, Stephanie5

1. Alberta Agriculture and Rural Development, Airdrie, AB, Canada; 2. 
Alberta Agriculture and Rural Development, Lethbridge, AB, Canada; 
3. Agriculture and Agri-Food Canada, Lethbridge, AB, Canada; 4. Bow 
Valley Research Inc., Calgary, AB, Canada; 5. ProvLab and School for 
Public Health, University of Alberta, Edmonton, AB, Canada; 6. Murdoch 
University, Perth, WA, Australia

Introduction: Livestock feces potentially carries a variety 
of parasites that can lead to human illness with Giardia, 
Cryptosporidium and E. coli of primary concern. These organ-
isms may be shed intermittently by healthy cattle and low 
numbers may cause human illness. It has become apparent 
that the shedding rate and frequency varies greatly among 
individual cattle. More recently, it has been theorized that 
super-shedders (individuals that shed >105 cfu g-1 feces) 
account for 80% of the transmission of E.coli 0157:H7 in feed-
lots. Consequently, elimination of the top 5% of super-shed-
ders could have a substantial impact on the transmission of 
pathogens. The objectives of this study were to determine 
the prevalence of Giardia (100 cysts g-1 feces) and Cryptospor-
idium (1000 cysts g-1 feces) super-shedders within feedlots 
and to characterize the genotypic nature of these isolates.

Methods: Rectally collected fecal samples (n =1272) from 
Alberta feedlot cattle were analyzed through sucrose gradi-
ent and immunofluorescent staining for the prevalence and 
intensity of infection of Giardia and Cryptosporidium. Molecu-
lar genotyping was performed.

Results: A total of 22.3 and 2% of individual cattle were in-
fected with Giardia and Cryptosporidium, respectively. Of the 
cattle positive 3.5% and 1.6% were considered super-shed-
ders for Giardia and Cryptosporidium, respectively. Molecular 
genotyping for Giardia revealed that the zoonotic Assem-
blage A accounted for 7% of the positive samples and the 
rest were Assemblage E. C. bovis and C. andersoni accounted 
for 27.9% and 72.1% of the Cryptosporidium positive samples 
genotyped.

CS41.4

The Potential for Zoonotic Transmission of Giardia 
duodenalis and Cryptosporidium spp. in Beef and Dairy 
Cattle in Ontario, Canada
Dixon, Brent1; Parrington, Lorna1; Coklin, Tatjana2; Cook, 
Angela3; Pintar, Katarina 3; Pollari, Frank3; Kelton, David4; 
Farber, Jeffrey1

1. Health Canada, Ottawa, ON, Canada; 2. Canadian Food Inspection 
Agency, Ottawa, ON, Canada; 3. Public Health Agency of Canada, 
Guelph, ON, Canada; 4. University of Guelph, Guelph, ON, Canada

The objective of this study was to compare the occurrence 
and the genotypes and species of Giardia duodenalis and 
Cryptosporidium spp. in beef and dairy cattle in one region of 
Ontario in an effort to determine their potential for zoonotic 
transmission. Pooled manure samples were collected from 
farms in the Regional Municipality of Waterloo, Ontario. The 
presence of Giardia cysts and Cryptosporidium oocysts was 
determined by immunofluorescence microscopy. Nested-PCR 
was run on all samples, and positives were sequenced to de-
termine genotypes and species. A total of 179 pooled dairy 
cattle manure samples from 45 farms were tested. Giardia 
duodenalis and Cryptosporidium spp. were detected in 41% 
and 8% of these samples, respectively, by microscopy. Most 
Giardia isolates were identified as either the host-adapted 
"hoofed livestock" genotype G. duodenalis Assemblage E 
(46%) or the zoonotic Assemblage B (43%), while zoonotic 
Assemblage A, was less common (7%). The zoonotic species 
C. parvum (46%) and the non-zoonotic species C. andersoni 
(42%) were the most frequently identified species in dairy 
cattle, while the non-zoonotic species C. bovis and C. ryanae 
(both 8%) were occasionally found. Of the 102 pooled beef 
cattle manure samples tested from 30 farms, 67% and 26% 
were positive for Giardia and Cryptosporidium, respectively, 
by microscopy. All Giardia isolates in beef cattle were identi-
fied as G. duodenalis Assemblage E, while all Cryptosporidium 
isolates were identified by sequence analysis as C. andersoni, 
although microscopic analysis suggested the presence 
of other species. The results of these studies indicate that 
although Giardia and Cryptosporidium were identified in a 
higher percentage of the pooled beef cattle manure samples 
than in dairy cattle, zoonotic genotypes and species were 
much more common in dairy cattle than in beef cattle in this 
region. These results suggest that dairy cattle may pose a 
greater risk of infection to humans than beef cattle, and they 
provide preliminary evidence of potential zooanthroponotic 
transmission (human to animal). 

CS41.5

Rats and Parasites: A Long – Term Faunestic Survey in Iran
Mowlavi, Gholamreza; Mobedi, Iraj; Massoud, Jafar; 
Janbakhsh, Bijan
Tehran University of Medical Sciences, Tehran, Iran

This survey has been carried out since 1990 and its main pur-
pose has been to determine the parasito- fauna of Rattus spp. 
in Iran. During the survey, we were able to isolate 20 genera 
of endoparasites as well as several ectoparasites from 500 
Rats captured from some areas in Tehran, Isfahan, Ahvaz, and 
Anzali randomly .The rodents were autopsied individually 
and carefully dissected under unaesthetic using chloroform. 
Before dissection, the rodents were examined for the pres-
ence of ectoparasites and subsequently blood sampling was 
done via the cardiac puncture. The examination of internal 
organs revealed the occurrence of 16 species of nematodes 
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and 4 species of protozoa including Trypanosoma lewisi 125 
(25%). The prevalence of ectoparasites in all infested rats was 
found to be 296(59.2%) and they were identified as Poliplax 
spinulosa, Laelaps nutalli, Xenopsylla cheopis,Nosopsyllus fa-
sciatus, Pulex irritanse,and Ixodes nymph. Intestinal protozoa 
that were detected on rats were consisted of Tritrichomunas 
spp. 45 (9%) and Giardia muris 90(18%).Helminth fauna 
among the rats throughout the survey revealed the presence 
of 20 species including the only trematode, Plagiorchis muris. 
Prevalence rate of helminthes are as follows: Trichosomoides 
crassicauda 330 (66%), Cysticercus fasciolaris 270(54%), Hy-
menolepsis nana 214(42.8%), Heterakis spumosa 186(37.2%), 
S. muris 96 (19.2%), H. diminuta 45 (9%), Syphacia obvelata 
12 (2.4%), Moniliformis moniliformis 12(2.4%), Aspicularis 
tetrapetra 8 (1.6%), Capillaria annulosa 6(1.2%), Trichuris 
muris 5 (1%), Nippostronglyus brasiliensis 4 (0.8%), Rictularia 
spp 3(0.6%), Gongylonema spp 3(0.6%), Strongyloides rati 
3 (0.6%), Mastophorus muris 2 (0.4%), Anoplocephalid sp 2 
(0.4%) and one occurrence of C. hepatica. Based on available 
data this is the first report of Plagiorchis muris, Capillaria an-
nulosa, and Mastophorus muris in the country. In conclusion, 
control measures and rat monitoring should be considered in 
public health and veterinary sectors specifically in the areas 
with rat overpopulation. 

CS42 - Drug Resistance and Production

Thursday, August, 13, 2009

CS42.1

Emerging Ivermectin Resistance in Scabies Mites from 
Northern Australia
Mounsey, Kate E.1, 2; Pasay, Cielo1; Holt, Deborah2;  
Currie, Bart2; Walton, Shelley2; McCarthy, James1

1. Queensland Institute of Medical Research, Brisbane, QLD, Australia; 2. 
Menzies School of Health Research, Darwin, NT, Australia

Ivermectin is used widely in veterinary practice for the treat-
ment of sarcoptic mange, and is also used increasingly to 
treat human Sarcoptes scabiei infestations. Previous reports 
of ivermectin resistance in S. scabiei collected from northern 
Australia indicated that prospective monitoring was required 
to detect the further emergence of ivermectin resistance in 
this endemic region. Bioassays of ivermectin sensitivity are 
routinely performed on live S. scabiei mites collected from 
crusted scabies patients admitted to hospital. We recently 
completed a longitudinal analysis of this data and found that 
median survival times to ivermectin in vitro have doubled 
over the ten-year period investigated. Sequential in vitro 
sensitivity data collected from a single patient over a course 
of ivermectin treatment confirms that selection for ivermec-

tin tolerant mites can occur rapidly and persist once estab-
lished. Quantitative RT-PCR analysis of mites collected from 
patients before and after ivermectin treatment shows that a 
P-glycoprotein and multiple glutathione S-transferase genes 
are up-regulated after ivermectin exposure, suggesting that 
these molecules may play important roles in the develop-
ment of ivermectin resistance in S. scabiei. Our findings sup-
port concerns regarding the sustainability of scabies control 
programs using ivermectin and highlight the possibility of 
ivermectin resistance occurring in other mange host species. 

CS42.2

Interactions of Sarcoptes Scabiei Delta-Class GSTs with 
Various Acaricides
Molin, Eva1; Friemann, Rosmarie2; Hedeland, Mikael1; 
Ingelman, Margareta2; Söderbom, Fredrik2; Mattsson, Jens1

1. National Veterinary Institute, Uppsala, Sweden; 2. Swedish University 
of Agricultural Sciences, Uppsala, Sweden

The mite Sarcoptes scabiei causes the disease sarcoptic 
mange or scabies, which affects both animals and humans 
worldwide. The infection is immunopathological and arises 
because of the mite and the tunnels it digs in the skin of 
its host. The ectoparasite not only causes suffering in the 
host but also financial losses in e.g. pig herds. Descriptions 
of resistance to acaricides among S. scabiei are more and 
more common, but very little is known about the underlying 
mechanisms. Glutathione transferases (GSTs) are a family 
of multifunctional enzymes with fundamental roles in the 
cellular detoxication. These enzymes have been linked to re-
sistance to various insecticides and suggested to play an im-
portant role in detoxifying permethrin in resistant S. scabiei 
mites. Here we report the crystal structure of one S. scabiei 
delta-class GST. The 3D-structure was then used for homol-
ogy studies on two other delta-class GSTs identified from S. 
scabiei. We also investigated potential interactions between 
these enzymes and three acaricides; ivermectin, lindane and 
permethrin, by docking analysis. With the aid of HPLC and 
mass spectrometry analysis we have used an in vitro system 
to study if the various acaricides were metabolised directly 
by the delta-class GSTs. In conclusion, by a combination of 
various modelling tools and biochemical studies we have 
shown that it is possible to start unravel the complex issue of 
acaricide resistance in S. scabiei.
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CS42.3

Efficacy of Monepantel Against a Haemonchus 
contortus Isolate That is Highly Resistant to a Number of 
Commercially Available Anthelmintics
Stein, Philip1; Miller, Sarah1; Bapst, Beatrice2;  
Hosking, Barry C.1; Sager, Heinz2

1. Novartis Animal Health Australasia Pty Limited, Kemps Creek, NSW, 
Australia; 2. Novartis Centre de Recherche, St Aubin, Switzerland

Studies were conducted to assess the efficacy of monepan-
tel (an Amino-Acetonitrile Derivative) against fourth stage 
larvae and adults of a Haemonchus contortus isolate that has 
known resistance (based on reductions in worm count) to 
many of the commercially available anthelmintics at recom-
mended doses; fenbendazole (0% efficacy), levamisole (0%), 
ivermectin (0%), moxidectin (25%), closantel (57%), oxfen-
dazole/levamisole combination (4%) and an oxfendazole/
levamisole/abamectin combination (6%). 

Study 1 was conducted in Switzerland where lambs were 
treated orally with ZOLVIX® at 2.5 mg/kg (monepantel, 25 
g/L) when experimental infections were at the fourth larval 
stage. Efficacy, based on reduction in worm counts was 
99.7% when compared to the untreated control group. 

Study 2 was completed in Australia. In this study, lambs were 
treated orally with ZOLVIX at 2.5 mg/kg after experimental in-
fections had developed to the adult stage. Efficacy was again 
calculated using worm burdens and was >99.9%. 

These studies demonstrate that monepantel is very effective 
against multi-resistant H. contortus and will be an important 
tool in the management of anthelmintic resistance. 

ZOLVIX and monepantel are not registered or available for 
sale in Canada.

CS42.4

Comparative Efficacies of Five Long Acting Anthelmintic 
Products Against Nematodes in Sheep with Confirmed 
Anthelmintic Resistance to Three Single Actives
McAnulty, Robin William
Lincoln University, Christchurch, New Zealand

An initial FECRT carried out on a commercial sheep property 
confirmed albendazole, levamisole and ivermectin resist-
ance, with efficacies of 81, 79 and 85.0 %.respectively. With 
no effective single action anthelmintic available the use of 
persistently administered anthelmintics was investigated

92 ewe hoggets were randomly selected for a FECRT, com-
paring five long acting anthelmintic products and run on 
pasture for 100 days. Hoggets were randomly allocated to 
one of six groups, of which received one of the following 
anthelmintic treatments, Cydectin LA Injection for Sheep, 
Ivomec Maximiser capsules, Extender 100 capsules, Bionic 

capsules and Extender Max capsules plus a undrenched 
control. All animals were faecal sampled on day 0, 10, 20, 30, 
50 and 101 post treatment and weighed on days 0, 30, 50 
and 101. Larval coprocultures were carried out on all groups 
at every sampling.

On day 30 all control animals were drenched due to high FEC 
levels and animal health concerns. Mean FEC of the control 
group rose to 1780 epg by day 30, indicating a significant 
parasite challenge was experienced by all groups. By day 
50 the liveweight of the control animals was reduced by 
35% (3kg) compared to other treated groups. Four treat-
ments (products) displayed efficacies ranging between 99.3 
and 100% on days 10, 20, 30, 50 and 101 however with a 
maximum efficacy of 82% the extender 100 group failed to 
achieve effective control. There where no significant differ-
ences in liveweight found between anthelmintic treatments. 
Larval coprocultures revealed differences between species 
due to treatment products. 

CS42.5

Evaluation of a Larval Migration Inhibition Assay in 
Equine Cyathostomin Nematodes
Monopoli, Alycia 1; Vidyashankar, Anand N.2; Kaplan, Ray M.1

1. University of Georgia, Athens, GA, USA; 2. Department of Statistical 
Science, Cornell University, Ithaca, NY, USA

Presently there are no in vitro diagnostic assays for anthel-
mintic resistance validated for use in equine parasites. The 
egg hatch assay and the larval development assay, which 
have proven quite useful with ruminant parasites, have so 
far demonstrated limited usefulness with the cyathostomins 
and have not been properly validated. In this study we used 
two different isolates of cyathostomin nematodes with no 
known prior exposure to avermectin/milbemycin drugs in a 
larval migration inhibition assay (LMIA). Third-stage larvae 
were evaluated for their ability to migrate while varying 
assay parameters in order to optimize the consistency of the 
dose-response for 3 different avermectin drugs (ivermectin, 
eprinomectin and doramectin). Factors favoring migration 
included: using exsheathed larvae, DMSO concentrations 
<0.5%, a saline media, and a 2-hour migration time. Eprino-
mectin and doramectin had smaller 95% CI for EC50 than 
ivermectin, suggesting that these drugs yield more consist-
ent results than ivermectin. However, mean EC50 of the two 
AM-naive isolates were significantly different. These data 
demonstrate that the LMIA exhibits several features indicat-
ing it has potential as a diagnostic assay for avermectin/mil-
bemycin resistance in cyathostomes. However, the fact that 
two different AM-naïve worm isolates had significantly differ-
ent mean EC50 values suggest that many more isolates need 
to be tested. Further optimization and testing with known 
avermectin-sensitive and -resistant isolates are required 
before it can be determined if this assay will be a viable op-
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tion for detecting and measuring avermectin resistance in 
cyathostomin nematodes of horses. 

CS42.6

Mammary Gland Development Is Affected by 
Anthelmyntic Treatment in Dairy Heifer Calves. 
(Hormonal Control of Milk Production in Bovines. 
Effect of Verminous nematodiasis During the Cow’s 
Development and Reproductive Stages. Part 2: Effect of 
Parasitism During Development –ANPCYT- PICT04 21-
20294)
Mejía, Miguel E.2; Perri, Adrián F.1; Licoff, Nicolás2; Lazaro, 
Luciana2; Formía, Néstor3; Becú-Villalobos, Damasia1;  
Lacau-Mengido, Isabel M.1

1. IBYME-CONICET, Buenos Aires, Argentina; 2. Private Practice, Lincoln, 
Argentina; 3. Esc. Inchausti - UNLP, Argentina

Nematode gastroenteritis is a severe impairment for beef 
and dairy calves’ growth in grazing systems. As we previously 
demonstrated that IGF-1 is diminished in parasitized dairy 
heifers, and this hormone has been involved in prepubertal 
mammary growth, we wished to determine if parasite infec-
tion could also affect mammary gland development. Forty 
new born female Holstein calves were randomly assigned to 
treated (systematic treatments with ivermectin, fenbendaz-
ole or levamisole to minimize parasite burden) or untreated 
group. At 22, 32, 42 and 70 weeks of age, blood samples were 
taken from all animals for IGF-1 determination by RIA, and 
six heifers per group were randomly assigned to mammary 
biopsying. Biopsy samples were taken using a Tru-Core® 
Biopsy Needle, Medical Device Technologies, Inc.. Histological 
development of the mammary parenchyma was evaluated 
and compared between groups. Mammary parenchyma was 
embedded in fat pad, conforming ductal developing struc-
tures of epithelial cells. As the animal grew up more organ-
ized ductal structures were observed. Heifers in the treated 
group had higher ratio of epithelial cells/total area at 22 
weeks of age. IGF-1 increased with age and was augmented 
in the treated group, as expected. We conclude that effect-
ive nematode control, to minimize parasite burden, during 
development could increase early ductal mammogenesis in 
association with increased IGF-1 levels. Molecular studies will 
be performed in further studies.

CS43 - Physiology, Pharmacology and Control

Thursday, August, 13, 2009

CS43.1

RNA interference as a Tool to Probe Gene Function in 
Cestodes?
Pierson, Lisa; Mousley, Angela; Marks, Nikki J.; Maule, Aaron G.
School of Biological Sciences, Queens University Belfast, Belfast, United 
Kingdom

RNA interference (RNAi) is an accepted method of investigat-
ing gene function via post-transcriptional gene suppression 
and has become an established tool in the identification/
validation of novel drug targets. Cestodes of livestock pose 
an ever increasing burden on the agricultural sector world-
wide and resistance to anthelmintic treatments is now 
emerging, e.g. to benzimidazoles in the cyclophyllidean 
cestode Moniezia expansa. This demonstrates the need for 
novel mode-of-action chemotherapeutics/vaccines to treat 
tapeworm infections of livestock. Although RNAi protocols 
have been published for some free living planarians, one 
monogenean and three trematode species (Schistosoma 
mansoni, Schistosoma japonicum and Fasciola hepatica), 
they have not been documented in cestodes. This study aims 
to develop RNAi protocols in M. expansa. Here we report at-
tempts to silence both neuronally expressed neuropeptide F 
(Mx-npf) and the more widely expressed actin in M. expansa 
adults. Although silencing was not seen for Mx-npf through 
RT-PCR analyses, consistent knock down was seen for Mx-
actin transcripts (71±4%) (P<0.002) following soaking in 
Mx-actin-dsRNA. The impact of Mx-actin silencing on worm 
phenotype was established using muscle tension recordings 
in which only 20±12% (P<0.009) of worm preparations (com-
pared to control) showed a normal response to the addition 
of praziquantel. A significant decrease in Mx-actin levels 
was recorded by both reduced actin-immunostaining in the 
cestode tegument and supporting musculature (P<0.04) and 
suppression of native actin protein levels in worm extracts 
probed with anti-actin-antiserum quantified by western 
blot (55±13% P<0.015). The data indicate that cestodes do 
possess a functional RNAi pathway, although neuronal genes 
may be refractory to silencing. 

CS43.2

Enzymes of Glutathione Biosynthetic Pathway in Rodent 
Malaria Parasite, Plasmodium Berghei Induce Humoral 
Immune Response
Banyal, Harjeet S.
Himachal Pradesh University, Shimla, India
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The tripeptide glutathione (gamma-L-glutamyl-cystinyl 
glycine; GSH) in malaria parasite is a key modulator of the 
intracellular reducing environment that provides protection 
against reactive oxygen species (ROS), maintains protein 
thiols in reduced state and degrades non-polymerised 
ferriprotoporphyrin-IX. The level of GSH in malaria parasite is 
regulated through reduction of oxidized glutathione to GSH 
by glutathione reductase (GR), GSH synthesis by gamma-
glutamyl cysteine synthetase (r-GCS) and glutathione syn-
thetase (GS) and by glutathione-S-transferases (GSTs). These 
enzymes were studied in rodent malaria parasite, Plasmo-
dium berghei . Cell-free P. berghei contained 0.617±0.08 u/mg, 
0.027±0.008 u/mg, 0.711±0.001 u/mg and 0.443±0.001 u/
mg of GR, GST, r-GCS and GS activity respectively. Subcellular 
fractionation of total parasite homogenate demonstrated 
that GR, r-GCS and GS were mainly confined to the cytosolic 
part of the parasite.

GR, r-GCS and GS were purified through ammonium sulphate 
and column chromatography. SDS-PAGE revealed GR and GS 
as 25kDa and 70kDa proteins respectively while rGCS is of 
two subunits of 66kDa and 57kDa. All the purified enzymes 
induced humoral immune response in mice determined by 
immunosorbent and immunofluorescence assays, however, 
only GS exhibited significant in vivo protection of the immun-
ized animals. Effect of antimalarials and kinetic properties of 
these enzymes and other results will be presented. 

CS43.3

Identification of Abomasal Nematode Parasites of Sheep 
Using Lectin Binding
Hillrichs, Katharina1; Forbes, Andy B.3; Simcock, David C.1; 
Pedley, Kevin1; Schnieder, Thomas2; Simpson, Heather V.1

1. Massey University, Palmsteron North, New Zealand; 2. University 
of Veterinary Medicine Hannover, Hannover, Germany; 3. Merial SAS, 
Lyon, France

Lectin staining has been proposed as a means of charac-
terising nematode parasites particularly for eggs and L3, 
which can be difficult to identify morphologically. Nineteen 
biotinylated lectins were screened for specific binding to 
glycoprotein groups on the surface of eggs, L3s (sheathed 
and exsheathed) and adult stages of Haemonchus contortus 
(H.c.) and Teladorsagia circumcincta (T.c.). Phosphate buffered 
saline was an adequate medium for most lectins, although 
some required added Ca2+ and/or Mn2+ for optimum binding. 
Bound lectin was visualised with streptavidin using a fluor-
escent microscope. All stages of the two species could be 
differentiated on their lectin staining pattern, although lectin 
binding to L3 was less intense. Adults showed the strong-
est staining; thirteen lectins bound to H.c. and twelve to T.c. 
adults, with species differentiated by binding of Concavalin 
A (Con A) and Griffonia simplicifolia I Agglutinin (BGS I) to H.c. 
and Ulex europaeus Agglutinin (UEA) to T.c. In agreement with 

previous studies, the eggs could be distinguished by Peanut 
Agglutinin (PNA) binding only to H.c. There was little binding 
to the surface of exsheathed L3, but species could be dif-
ferentiated by binding to the cuticular openings in the head 
and/or tail region. Seven lectins bound to T.c. and six to the 
surface of sheathed L3 H.c. Of these a few lectins bound only 
to the surface of one species. Wheat Germ Agglutinin (WGA) 
revealed the surface striations on H.c., whereas others bound 
less intensely. Identification methods using combinations of 
lectins are being developed for nematode parasites.

CS43.4

Developing Quality Generic Anthelmintics
Abbott, Elizabeth M.
ECO Animal Health, London, United Kingdom

The presence of generic parasiticides in the market gener-
ates controversy. Initially generic anthelmintics entered the 
regions of the world where patent laws were lax and the 
regulatory hurdles were easy to overcome. They were seen 
as being of doubtful quality. However, in the EU and the 
USA, patent laws have to be complied with and the quality 
of data required for a marketing authorisation is the same as 
for a novel product. Furthermore, with trade in meat becom-
ing global, regulators in the regions where standards were 
lower are now demanding high quality data that complies 
with internationally accepted guidelines such as VICH. The 
development of a generic anthelmintic starts with sourcing 
quality active substances from manufacturers that comply 
with EU /USA Good Manufacturing Practices (GMP). Since the 
exact formulation of the pioneer product is rarely known in 
detail, this has to be de-formulated so that the company can 
start to develop a generic version. It can take 10-12 months 
to develop a simple tablet formulation with one active. Blood 
bioequivalence has to be demonstrated with the pioneer 
and these studies must be compliant with Good Laboratory 
Practice (GLP). Only if the active has low bioavailability can 
a controlled test with the dose limiting parasite be done 
comparing the pioneer and the generic. A residue study is 
an additional requirement in the USA for food producing 
animals. At present the minimum dossier review times taken 
by the Regulatory Authorities in the EU and USA are 210 and 
700 days respectively.

CS43.5

In vitro and in vivo Anthelmintic Activity of Trianthema 
portulacastrum L. and Musa paradisiaca L. against 
Gastrointestinal nematodes of Sheep (Ovis aries)
Khan, Muhammad N.; Hussain, Altaf; Iqbal, Zafar; 
Muhammad, Ghulam; Sajid, Muhammad S.; Khan, 
Muhammad K.
University of Agriculture, Faisalabad, Pakistan
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Anthelmintic activity of Trianthema (T.) portulacastrum L. 
(Aizoaceae) whole plant and Musa (M.) paradisiaca L. (Mu-
saceae) leaves against prevalent gastrointestinal worms of 
sheep was evaluated that may justify their traditional use in 
veterinary clinical medicine. 

In vitro anthelmintic activity of the crude aqueous methan-
olic extract (CAME) of both the plants was determined using 
mature female Haemonchus (H.) contortus and their eggs in 
adult motility assay (AMA) and egg hatch test (EHT), respect-
ively. In vivo anthelmintic activity of crude powder (CP) and 
CAME in increasing doses (1.0–8.0 g kg-1) was determined 
in sheep naturally infected with mixed species of nematodes 
using fecal egg count reduction test (FECRT).

CAME of T. portulacastrum and M. paradisiaca showed a 
strong in vitro anthelmintic activity and pronounced in-
hibitory effects on H. contortus egg hatching as observed 
through AMA and EHT, respectively. Both plants exhibited 
dose and time dependent anthelmintic effects on live worm 
as well as egg hatching. M. paradisiaca (LC50 = 2.13 µg mL-1) 
was found to be more potent than T. portulacastrum (LC50 = 
2.41 µg mL-1) in EHT. However, in vivo, maximum reduction 
in eggs per gram (EPG) of faeces was recorded as 85.6% and 
80.7% with CAME of T. portulacastrum and M. paradisiaca at 
8.0 g kg-1 on 15th day post-treatment, respectively as com-
pared to that of Levamisole (7.5 mg kg-1) that caused 97.0% 
reduction in EPG.

The data showed that both plants possess strong anthelmin-
tic activity in vitro and in vivo, thus, justifying their use in the 
traditional medicine system of Pakistan.

CS43.6

Activity of Vibrio Cholerae Biofilm Supernatants Against 
Giardia duodenalis
O’Handley, Ryan1; Wong, Hui1; Sun, S2; Rice, Scott2; 
McDougald, Diane2

1. School of Veterinary and Biomedical Sciences, Murdoch University, 
Murdoch, WA, Australia; 2. Centre for Marine Bio-Innovation, School 
of Biotechnology and Biomolecular Sciences, University of New South 
Wales, Sydney, NSW, Australia

Introduction: Many bacteria form biofilms as a physical bar-
rier to resist predation by heterotrophic protozoa and to pro-
mote environmental persistence. However, recent research 
demonstrates chemical factors inhibitory to protozoa are also 
produced by some biofilms. In this study, the activity of bio-
film derived chemical factors against the parasitic protozoa 
Giardia duodenalis was examined. 

Methods: The anti-giardial activity of two strains of Vibrio 
cholerae biofilm supernatants was investigated. These strains 
were a wild type strain (El-Tor) and a hapR mutant, which is 
a quorum sensing regulator deficient strain. Biofilms were 
grown for 3 days, and the activity of their supernatants 
against G. duodenalis trophozoites was examined using a 

resazurin reduction assay. Doubling dilutions of supernatant 
ranging from 10% - 1.25% final concentration were incubated 
with G. duodenalis for 48 hours. Metronidazole was used as 
a positive control in the assay and lyophilised biofilm culture 
media was used as a negative control. Incubations were car-
ried out in quadruplicate and the number of viable G. duo-
denalis trophozoites quantified by measuring absorbance. 

Results and Conclusion: Chemical factors inhibitory to 
G. duodenalis were not produced by wild type V. cholera 
biofilms. In contrast, supernatants from hapR mutant biofilms 
significantly decreased G. duodenalis viability. Based on 
these results, chemical factors inhibitory to G. duodenalis 
are produced by V. cholera biofilms. However, production of 
these chemical factors appears to be repressed by quorum 
sensing regulation carried out by the biofilms. Characteriza-
tion of these chemical factors may lead to the development 
of new chemotherapies for parasitic protozoa.

CS44 - Strategic Control

Thursday, August, 13, 2009

CS44.1

Efficacy of Imidacloprid 10 % + Moxidectin 2.5 % 
(Advantage Multi®, Advocate®) Topical Solution Against 
Crenosoma vulpis Infection in Artificially Infected Dogs
Conboy, Gary Alan1; Hare, Jonathan2; Charles, Sam3; Settje, 
Terry3; Heine, Josef4

1. Atlantic Veterinary College-UPEI, Charlottetown, PE, Canada; 2. 
Kingfisher International, Inc., Stouffville, ON, Canada; 3. Bayer, Shawnee 
Mission, KS, USA; 4. Bayer, Leverkusen, Germany

Crenosoma vulpis is a metastrongylid lungworm of wild and 
domestic canids and is a cause of chronic respiratory disease 
in dogs in parts of North America and Europe. The purpose 
of this study was to determine the efficacy of imidacloprid 10 
% + moxidectin 2.5 % (Advantage Multi®, Advocate®) Topical 
Solution against C. vulpis infection in artificially infected 
dogs. Beagles (9 M, 9 F) were each given 100 infective third-
stage larvae of C. vulpis in gelatin capsules. Fecal samples 
were monitored for first-stage larvae from 3-8 weeks post-
infection (PI). Sixteen dogs (8 M, 8 F) with the highest fecal 
larval counts were stratified by gender and larval counts and 
randomly assigned to one of two treatment groups. Group 1 
was untreated; Group 2 was given a single topical treatment 
of Advocate® (10 mg/kg imidacloprid/2.5 mg/kg moxidectin) 
at 4 weeks PI. Group 2 fecal larval shedding ceased within 7 
days of treatment and then remained negative. Mean larval 
shedding in Group 1 dogs ranged from 7.9-39.2 larvae per 
gram. Dogs were euthanized at 8 weeks PI and the lungs 
were removed and examined for the presence of adult 
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worms by lung flush. The mean (geometric) number for adult 
C. vulpis recovered in untreated dogs was 70.0 (range 58 to 
87) compared with 0.0 in animals treated with Advocate®. The 
resulting efficacy against C. vulpis was 100 %. The number 
of C. vulpis was significantly lower for treated dogs than the 
burden shown in the untreated group (p = 0.003).

CS44.2

Efficacy and Safety of Imidacloprid 10%/Moxidectin 
1% and Emodepside 2.1%/Praziquantel 8.6% 
Spot-On Formulations in the Treatment of Feline 
Aelurostrongylosis
Traversa, Donato1; Di Cesare, Angela1; Milillo, Piermarino1; 
Lohr, Beate2; Pampurini, Fabrizio3; Schaper, Roland4; Heine, 
Joseph4

1. Department of Comparative Biomedical Sciences, University of 
Teramo, Teramo, Italy; 2. Klifovet AG, Munich, Germany; 3. Bayer 
Animal Health, Milan, Italy; 4. Bayer Animal Health GmbH, Leverkusen, 
Germany

The efficacy and safety of two antiparasitic spot-on formula-
tions containing imidacloprid 10%/moxidectin 1% (Advo-
cate®, Bayer Animal Health, Germany) and emodepside 2.1%/
praziquantel 8.6% (Profender®, Bayer Animal Health, Ger-
many), each administered once, in the treatment of natural 
feline infection with the strongylid lungworm Aelurostrong-
ylus abstrusus have been evaluated. The efficacy of both 
products was tested in comparison to a control oral formula-
tion containing fenbendazole 18.75% (Panacur® Oral Paste, 
Intervet, UK) administered over three consecutive days. Effi-
cacy assessment was based on larvae per gram of faeces (lpg) 
counts measured on Days 28±2 following treatment and 
compared to pre-treatment counts on Days -6 to -2. Thirty-six 
cats treated either with Advocate® (n=12), Profender® (n=12) 
or with Panacur® (n=12) were included in the trial. Mean 
lpg at Days -6/-2 and 28±2 were respectively 47.5 and 0 for 
Advocate®, 63.8 and 1.3 for Profender® and 33.8 and 1.3 for 
Panacur®. The cure approach in each treatment groups was 
calculated on the basis of a reduction of lpg counts of at least 
90%. On Days 28±2, 100% reduction from pre-treatment 
baseline was reached by Advocate®, 99.38% by Profender® 
and 99.29% by Panacur®. No treated cats showed adverse 
events. This trial demonstrated that all three evaluated prod-
ucts are safe and effective in the treatment of aelurostrong-
ylosis in cats. Nonetheless, both Advocate® and Profender® 
spot-on formulations present major advantages compared to 
the oral paste, represented by the possibility of a single dose 
and the easy-to-apply dermal administration. 

CS44.3

Selective Anthelmintic Treatment Scheme for Goats in 
Tropical Mexico: Two Year Field Validation
Canul-Ku, Hilda Lorena1; Torres-Acosta, Felipe1;  
Garate-Gallardo, Leslie1; Pérez-Cruz, Marissa1;  
Aguilar-Caballero, Armando Jacinto1; Camara-Sarmiento, 
Ramon1; Van-Wyk, Jan2

1. Universidad Autonoma de Yucatan, Merida, Mexico; 2. Department 
of Veterinary Tropical Diseases, Onderstepoort, South Africa

Introduction: Selective anthelmintic (AH) treatment may 
reduce the number of animals treated per year to maintain a 
“refugia” of susceptible worms. A selective treatment scheme 
was validated using two levels of nematode eggs per gram of 
faeces (500 vs. 750 EPG).

Methodology: A goat herd of 170 adult goats was mon-
itored on two consecutive years (2005 and 2006). Every 
month goats were checked for FAMACHA® and body condi-
tion score (BCS). Combinations of those scores were used to 
select animals for faecal sampling. Thresholds for AH treat-
ment were 500 EPG (year 2005) and 750 EPG (year 2006). 
Data from both years were compared using 2x2 tables and 
the odds ratios were determined. 

Results: A total of 2263 and 2009 events were recorded 
(2005 and 2006 respectively). In 2005, 13% of the events 
were treated and 8% during 2006. More animals were treated 
when 500 EPG was used as threshold compared to 750 
EPG (288 vs. 169 respectively, OR = 1.59, 95%CI = 1.29-1.95, 
P<0.001). On year 2005, 60 animals of the 170 in the herd, 
were not treated and 90 on year 2006. No animal died due to 
GIN infection during the two years. No indication of reduced 
productivity of dams was recorded. When 750 EPG was used 
as threshold for treatment there was a greater risk of record-
ing animals on FAMACHA@ 5 (16 vs. 29; OR = 2.06, 95%CI = 
1.07 – 3.97, P<0.01). 

Conclusion: Selective treatment combining FAMACHA® and 
faecal egg counts was feasible, but work burden was con-
siderable.

CS44.4

Transmission of Intestinal Parasites of Alpacas in the Mid-
Atlantic Region, U.S.A.
Zajac, Anne M.1; Wildeus, Stephan2; Lupton, Christopher J.3

1. Virginia/Maryland Regional College of Veterinary Medicine, 
Blacksburg, VA, USA; 2. Virginia State University, Petersburg, VA, USA; 3. 
Texas AgriLife Research and Extension Center, San Angelo, TX, USA

Alpacas have recently become popular in the U.S. Because 
breeding animals are very valuable, most owners prefer 
intensive parasite control programs, which may result in 
unnecessary anthelmintic treatments. This study examined 
parasite transmission in alpacas during the year under typical 
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management conditions in a region where Haemonchus 
contortus is economically important in small ruminants and 
also infects alpacas. Sixteen mature male alpacas were div-
ided into 2 groups. Each group grazed a separate 1 hectare 
pasture previously used for small ruminants. One group 
received ivermectin (0.4 mg/kg) at 6-week intervals (standard 
program for control of Parelaphostrongylus tenuis). In the 
second group an alpaca was dewormed if its fecal strongylid 
egg count exceeded 200 eggs/g (epg). Manure piles were re-
moved regularly. Body weight, packed cell volume, FAMACHA 
score and fecal egg counts were determined every 2 weeks. 
Fecal samples were evaluated by Modified Wisconsin tech-
nique. Mean strongylid epg did not exceed 52 in both groups 
during the study. Treatment threshold was exceeded in one 
sample. Haemonchus and Trichostrongylus were predominant 
genera during the grazing season. No signs of parasitic dis-
ease were observed and FAMACHA scores averaged 2. Impact 
of nematodes on production parameters could not be ac-
curately evaluated because macrolide resistance was present. 
Shearing in the spring appeared to be associated with an 
increase in epg, indicating that deworming at this time may 
be of value. These results suggest that in some situations 
adult alpacas may not require the same intensive control for 
H. contortus used in sheep and goats.

CS44.5

Evaluation of the FAMACHA© System in South American 
Camelids
Williamson, Lisa Helen; Storey, Robert; Kaplan, Ray M.
University of Georgia, College of Veterinary Medicine, Athens, GA, USA

Introduction: The FAMACHA© system was developed in 
South Africa as a means to apply a selective anthelmintic 
treatment regimen to sheep infected with Haemonchus 
contortus. With FAMACHA©, the ocular mucous membranes 
of sheep are examined and compared to a laminated card 
depicting 5 illustrations of ocular membrane colors ranging 
from a score of 1 (red, nonanemic), to a score of 5 (white, 
severely anemic). The FAMACHA card was validated in the 
United States (US) in 2004 for use in small ruminants, based 
on highly significant correlations between packed cell 
volumes (PCV), FAMACHA© eye scores, and fecal egg counts 
(FEC). Since then, the FAMACHA© system has been widely 
accepted and used by the small ruminant industry in the 
US. Recent identification of multiple anthelmintic-resistant 
H. contortus on camelid farms in the southeastern US has 
prompted interest in the applicability of the FAMACHA© 
system.

Methods: FAMACHA© eye scores, PCVs and FECs were meas-
ured in 671 camelids on 21 southeastern US llama and alpaca 
farms with documented Haemonchus contortus. 

Results: Animals with FAMACHA© scores of 1 to 5 had mean 
PCV of 31%, 28%, 27%, 22% and 16%, respectively. Animals 

with FAMACHA© scores of 1 to 5 had mean FEC (EPG) of 139, 
284, 567, 1238, and 4,047, respectively. 

Discussion: Preliminary results indicate that FAMACHA© 
scores demonstrate discriminatory value in camelids. A 
full statistical analysis is underway, which will enable us to 
make further inferences on the accuracy and usefulness of 
FAMACHA© in South American camelids.

CS44.6

In vitro Evaluation of Anthelmintic Activity of 
Artimisia indica and Artimisia roxburghiana Against 
Gastrointestinal Nematodes of Sheep
Qayyum, Mazhar; Mirza, Bushra
Department of Zoology, Pir Mehr Ali Shah, Arid Agriculture University, 
Rawalpindi, Pakistan

Assessment on the survival of Haemonchus contortus was 
made to evaluate the anthelmintic activity of A. indica and 
A. roxburghiana plants, as alternative sources of anthelmin-
tics. In present study was carried out to screen the ovicidal, 
larvicidal and wormicidal activity of methanolic extracts of 
A. indica and A. roxburghiana of indigenous plants species. 
Results revealed that both Artemisia plants have anthel-
mintic efficacy against all parasitic stages as compared to 
control group. However, A. indica showed a higher anthel-
mintic activity than A. roxburghiana. Methanolic extracts of 
both A. indica and A. roxburghiana exhibited the following 
ovicidal (85 + 21.2; 80 + 28.3), larvicidal (18 + 2.8; 17 + 4.2) 
and wormicidal activity (8.5 + 2.1; 8 + 2.8), respectively at a 
concentration of 50 mg/mL and found insignificant (P > 0.05) 
to Albendazole. It is suggested that more in-depth studies 
are required to characterize the active ingredient responsible 
for anthelminitic activity in both these plants. It is also sug-
gested that these results are needed to be replicate at in vivo 
stage in order to authenticate their efficacy against gastro-
intestinal nematodes of small ruminants in Pakistan. 
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CS45.1

Detection and Differentiation of Coccidian oocysts by 
Real-Time PCR with Melting Curve Analysis
Lalonde, Laura F.; Gajadhar, Alvin A.
Centre for Food-borne and Animal Parasitology, Canadian Food 
Inspection Agency, Saskatoon, SK, Canada
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Rapid and reliable detection and identification of coccidian 
oocysts are essential for various animal and public health 
purposes. Traditional morphological techniques can iden-
tify large and unique oocysts, but are often subjective and 
require parasitological expertise. The objective of this study 
was to develop a real-time PCR (qPCR) assay with melting 
curve analysis (MCA) to detect, differentiate and identify DNA 
from coccidia species of zoonotic and food safety concern. A 
universal coccidia primer cocktail was designed and em-
ployed to amplify DNA from Cryptosporidium parvum, Toxo-
plasma gondii, Cyclospora cayetanensis, and several species of 
Eimeria, Sarcocystis, and Isospora using qPCR with SYBR green 
detection. MCA was performed following amplification and 
melting temperatures (Tm) were determined for each species 
based on multiple replicates. A standard curve was con-
structed from diluted T. gondii oocyst DNA to estimate assay 
sensitivity. The qPCR assay consistently detected DNA from as 
few as 10 oocysts. Tm data analysis showed that C. cayetanen-
sis, C. parvum, Cryptosporidium muris, T. gondii, Eimeria 
necatrix, Eimeria acervulina, Isospora suis, Sarcocystis cruzi, and 
Sarcocystis muris can each be identified by unique melting 
curves and differentiated based on Tm (P < 0.05). DNA of 
coccidian oocysts in food or clinical diagnostic samples can 
be sensitively detected, reliably differentiated, and identified 
using qPCR with MCA. This assay may also be used to detect 
other life-cycle stages of coccidia in tissues, fluids and other 
matrices. MCA studies on multiple isolates of each species 
will further validate the assay and support its application as a 
routine diagnostic screening tool.

CS45.2

Evaluation of Species-Specific Oligoprobes for 
Identification of Taeniid Cestodes of Canids
Armua Fernandez, Maria Teresa1; Nonaka, Nariaki 2; 
Gosttstein, Bruno 3; Deplazes, Peter4; Katakura, Ken1;  
Oku, Yuzaburo1

1. Lavoratory of Parasitology, Graduate School of Veterinary Medicine, 
Hokkaido University, Sapporo, Japan; 2. Laboratory of Veterinary 
Parasitology, Department of Veterinary Science, Faculty of Agriculture, 
Miyazaki University, Miyazaki, Japan; 3. Institute of Parasitology, 
Vetsuisse Faculty and Faculty of Medicine, University of Bern, Bern, 
Switzerland; 4. Institute for Parasitology, Zürich University, Zürich, 
Switzerland

Taeniid cestodes cause industrial losses through the con-
demnation of meat and offal. Some cause severe illness in 
humans, such as cystic and alveolar hydatid diseases. Taeniid 
infections in definitive hosts cannot be diagnosed specifically 
by faecal egg detection, due to the morphological similar-
ities of the eggs among taeniid species (Echinococcus spp. 
and Taenia spp.). In some situations, the canids can harbour 
several species of these genuses simultaneously. It is neces-
sary to develop a test which can differentiate taeniid eggs 
presented in an infected animal to a species level. Nowadays, 

molecular techniques represent promise in achieving an ac-
curate diagnosis. Reverse line blot hybridization, a PCR based 
technique, has been shown to be a rapid, very sensitive and 
specific technique which species-specific oligoprobes can be 
used to screen a large number of samples for known groups 
of pathogens. A mitochondrial gene, NADH dehydrogenase 
subunit 1 (ND1) was chosen as target. Common primers 
for cestode ND1 sequence were designed. The sequences 
obtained using direct sequencing method, were compared 
with the available sequences registered in GeneBank using 
BLAST search to find homology. The obtained sequences and 
the registered ones were aligned and were used to design 
species-specific probes for common canine taeniid cestodes 
in the regions where the greatest inter-species differences 
but no intra-species polymorphisms were observed. The 
specificity and sensitivity of probe candidates are being 
evaluated by dot blot assay using samples of Taenia crassi-
ceps, T. hydatigena, T. multiceps, T. ovis, T. pisiformis, T. taeniae-
formis, Echinococcus granulosus, E. multilocularis and E. vogeli.

CS45.3

Sarcocystis Species in Cervids – Molecular Data are 
Necessary for Correct Species Identification!
Dahlgren, Stina S.; Gjerde, Bjørn
Norwegian School of Veterinary Science, Oslo, Norway

Introduction: Most Sarcocystis species are assumed to be 
intermediate host specific and species identification has 
traditionally been based on sarcocyst morphology in the 
intermediate host. Several Sarocystis species are commonly 
found in different cervid hosts, but the species descriptions 
have previously not been supported by molecular data. Our 
aim was to identify and characterise, by both morphological 
and molecular methods, Sarcocystis species in different cer-
vids, examine their evolutionary relationships, and determine 
whether some Sarcocystis species are shared by these hosts.

Materials and Methods: Samples were obtained from Nor-
wegian red deer, roe deer, reindeer and moose. Sarcocysts 
were excised from skeletal and cardiac muscle and examined 
by light microscopy, scanning electron microscopy, and se-
quence analysis (including phylogeny) of the 18S rRNA gene 
and the associated ITS-1 region. 

Results and Conclusion: We found:

Reindeer: Six morphologically and genetically distinct Sarco-
cystis species; S. grueneri, S. hardangeri, S. rangi, S. rangiferi, S. 
tarandi, and S. tarandivulpes. Roe deer: Two morphologically 
and genetically distinct species; S. gracilis and S. oviformis. 
Moose: Five species; three of these (S. alces, S. scandinavica 
and S. ovalis) were characterised both morphologically and 
genetically, and two species were discovered by molecular 
methods only. Red deer: Five morphologically and genetical-
ly distinct species, three of which were also found in reindeer, 
and two in moose. 
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Sarcocystis species in cervids seem to have evolved with their 
definitive hosts and to be adapted to one intermediate host 
species, but some species might occasionally cause light 
infections in other cervids. Sarcocysts of a given species may 
vary in morphology; however, sarcocysts of several species 
might also be very similar and can only be distinguished 
genetically. We therefore conclude that molecular methods 
are necessary for correct identification of Sarcocystis species 
in cervids.

CS45.4

Detection of Taenia saginata cysticerci in Experimentally 
Infected Cattle by Histology and PCR
Patterson, E Ian1, 2; Lalonde, Laura F.1; Scandrett, W Brad1; 
Gajadhar, Alvin A.1

1. Canadian Food Inspection Agency, Centre for Food-borne and 
Animal Parasitology, Saskatoon, SK, Canada; 2. E H Graham Centre for 
Agricultural Innovation, NSW Department of Primary Industries and 
Charles Sturt University, Wagga Wagga, NSW, Australia

Taenia saginata cysticerci occur rarely, sporadically, or com-
monly in beef, depending on the country of origin. Reliable 
detection of cysticerci in samples collected at carcass inspec-
tion is necessary to prevent human infection. Histological 
examination of tissue sections is the most common method 
for cysticerci identification, but has limited sensitivity on 
degenerating specimens and requires significant expertise. A 
sensitive and non-subjective PCR assay may be more suit-
able for detection. Currently, molecular assays are not used 
in regulatory diagnostic protocols to detect bovine cysticerci 
in meat samples, although primers have been developed to 
amplify Taenia saginata. The performance of a PCR assay for 
the detection of bovine cysticerci was assessed using tissue 
samples from experimentally infected cattle. A standard 
histological method identified degenerated cysticerci in 61 
samples obtained from experimentally infected cattle. Two 
sets of previously published primers were used in PCR assays 
on adjacent sections of the histologically positive samples 
containing cysticerci. Specific primers amplified 328 bp of 
the LSU rRNA or 521 bp from the cox1 gene. Combined, the 
PCR assays identified T. saginata DNA in 50 of the 61 samples, 
consisting of heart (6 of 8), skeletal muscles (43 of 51), and 
liver (1 of 2). This demonstrates that although the PCR assay 
did not detect all positive samples, it can amplify DNA from 
different tissue types, and could be a valuable supplementary 
diagnostic tool. Development, evaluation, and optimization 
of other primers should be done before implementing a PCR 
assay for routine diagnosis of bovine cysticercosis. 

CS45.5

Diagnostic Methods for Encephalitozoonosis in Pet 
Rabbits
Csokai, Jacqueline1, 2; Joachim, Anja1; Gruber, Andrea3;  
Tichy, Alexander4; Pakozdy, Akos2; Kuenzel, Frank2

1. Institute of Parasitology, University of Veterinary Medicine Vienna, 
Vienna, Austria; 2. Clinic of Internal Medicine and Infectious Diseases, 
University of Veterinary Medicine Vienna, Vienna, Austria; 3. Institute of 
Pathology and Forensic Veterinary Medicine, University of Veterinary 
Medicine Vienna, Vienna, Austria; 4. Institute of Medical Physics and 
Biostatistics, University of Veterinary Medicine Vienna, Vienna, Austria

Encephalitozoon cuniculi is common in rabbits; however, diag-
nosis in correlation with clinical signs still remains a major 
challenge. Different diagnostic methods were compared for 
the determination of E. cuniculi in naturally infected animals. 
Group I (n=33) showed symptoms suggestive of encephalito-
zoonosis (central nervous and/or renal diseases) and group 
II (n=38) served as control. All animals were tested by IIFAT, 
histological examination including special spore staining 
and PCR. Infections with E. cuniculi could be determined in 
78.8 % of the rabbits of group I and in 57.9 % of group II by 
histological examination combined with spore staining. In 
group I 69.7 % and in group II 50.0 % showed a seroconver-
sion. As conventional PCR was only sensitive for eye lenses in 
cases of phacoclastic uveitis (n=10; 100 %), nested PCR was 
performed for organs and body fluids. In group I 63.6 % and 
in group II 42.1 % of the animals were positive in organ sam-
ples. Nested PCR of urine was positive in 29.7 % (n=37). All 25 
samples of cerebrospinal fluid tested negative in nested PCR. 
Histological examination combined with special staining 
was the most sensitive method for post mortem diagnosis. 
Nested PCR was a good post mortem method to investigate 
organs of seropositive animals with histological lesions in 
the brain and kidneys. However, it was unsuitable for rab-
bits which were seronegative or showed interstitial nephritis 
without encephalitis, although spores could be detected. In 
living animals conventional PCR of eyes with phacoclastic is 
an excellent diagnostic method, while nested PCR of body 
fluids was unreliable, probably due to the sporadic presence 
of spores.

CS45.6

Parasites of the African Painted Dog (Lycaon pictus) in 
Wild and Captive Populations: Potential Conservation 
Impacts.
Ash, Amanda1; Lymbery, Alan1; Lemon, John2;  
Thompson, Andrew1

1. Murdoch University, Perth, WA, Australia; 2. Perth Zoo, Perth, WA, 
Australia

Due to the endangered status of African Painted Dogs 
(Lycaon pictus) it is important to understand what parasitic 
diseases they are exposed to and to what effect these are 
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having on the rapidly declining wild populations. Conversely 
zoo collections of these animals are under different pressures 
due to their captive lifestyle such as stress, nutrition, inbreed-
ing and intensive housing.

Faecal samples were collected from captive populations 
housed at Perth Zoo, Monarto and Adelaide Zoos and 
DeWildt Wildlife Trust in South Africa. Wild populations 
have been sampled from Zambia and Namibia with further 
sampling to be undertaken Zimbabwe and South Africa. 
Samples have been analysed via microscopy and parasites 
observed identified to genus. Giardia cysts and Spirometra sp. 
were detected in captive populations while parasite eggs of 
Taeniidae, Ancylostomatidae and Sarcocystis were detected 
in the wild populations. Molecular characterisation was then 
conducted in order to characterise those parasites found. Of 
particular interest is the zoonotic potential of the Giardia sp. 
detected in captive animals and the determination of Echino-
coccus sp. from the Taeniid ova found. Further sampling will 
add statistical rigour in order to quantify faunal structure.
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CS46.1

The Epidemiological Survey of Coccidia in Wild Crane 
Flocks in Japan by Fecal DNA Based Identification of 
Crane Species and Individual Bird
Honma, Hajime1; Suyama, Yoshihisa2; Murakoshi, Fumi1; Oishi, 
Ryu1; Matsubara, Ryuma1; Tada, Chika1; Nakai, Yutaka1

1. Laboratory of Sustainable Environmental Biology, Graduate School 
of Agricultural Science, Tohoku University, Osaki, Miyagi, Japan; 2. 
Laboratory of Forest Ecology, Graduate School of Agricultural Science, 
Tohoku University, Osaki, Miyagi, Japan

Introduction: In Japan, there are mainly 3 crane species, red-
crowned (Grus japonensis), hooded (G. monacha) and white-
naped (G. vipio) cranes. About 1,000 red-crowned cranes 
inhabit Hokkaido, a northern island of Japan all year round. 
About 12,000 hooded and white-naped cranes migrate from 
Siberia to Izumi in Kyushu, the southern island of Japan 
in winter. Coccidiosis is a major parasitic disease of cranes 
because it is lethal to young birds. In this study, the infection 
status was investigated in each crane flock in Japan by fecal 
DNA analysis. 

Methods: Fecal DNAs were extracted from feces collected in 
feeding stations in Hokkaido and Izumi in winter, and were 
used as PCR templates. A part of mitochondrial 16S rRNA 
gene of the crane was amplified and sequenced in order to 
distinguish crane species. Individual of red-crowned crane 
was recognized by fragment analysis of fecal DNA using 7 

genetic and 2 sex-linked markers. Crane species and indi-
vidual identification techniques enabled accurate surveys 
of anonymous fecal samples. To detect coccidia excreted in 
crane feces, PCR-based capillary electrophoresis approach 
was applied. ITS-2 region was amplified by nested PCR with 
2 sets of primers specific for the genus Eimeria and subjected 
to capillary electrophoresis in an ABI 3130xl Genetic Analyzer. 

Results: About 90% of hooded and white-naped cranes in 
Izumi excreted coccidia, while about only 5% of red-crowned 
cranes in Hokkaido were positive.

CS46.2

Eimeria praecox: Pathological Effects and Variability in 
Virulence of Field Strains
Marshall, Ralph N.1; Williams, Raymond B.2; Pages, Marc3; 
Dardi, Martina3

1. Veterinary Laboratories Agency (Weybridge), New Haw, Addlestone, 
United Kingdom; 2. Coxitec Consulting, Hertfordshire, United Kingdom; 
3. Laboratorios HIPRA SA, Girona, Spain

Introduction: Eimeria praecox, an apicomplexan parasite 
infecting chickens, has traditionally been considered a mildly 
pathogenic species compared to say, E. acervulina, a com-
mon cause of coccidiosis.

Methods: Using body weight gain (BWG) as the main criter-
ion, the virulences of recent field strains of E. praecox from 
Wales and the USA were compared with English laboratory 
strains (Houghton) of E. praecox and E. acervulina.

The pathogenesis in chickens of E. praecox compared to E. 
acervulina, using intestinal lesions, mucosal integrity, and 
BWG as criteria was also investigated.

Results: A recent field strain of E. praecox from Wales was 
more virulent than E. acervulina, which was more virulent 
than E. praecox from USA and E. praecox (Houghton labora-
tory strain).

When pathogenesis was investigated, both species caused 
statistically significant reductions in BWG at the lowest 
inocula tested (500,000 sporulated oocysts per bird of E. 
praecox and 250,000 of E. acervulina). E. praecox from Wales, 
like E. acervulina, sometimes caused actual body weight loss. 
E. acervulina caused gross, variably shaped, pathognomonic 
lesions, but E. praecox of all 3 strains caused micro-lesions 
visible in fresh tissue only with a dissecting microscope. 
Both E. acervulina and E. praecox caused villous erosion and 
atrophy. No mortalities occurred in birds receiving up to one 
million sporulated oocysts each of either species.

Conclusion: Considering the potentially high virulence of E. 
praecox now demonstrated and its known world-wide dis-
tribution, the inclusion of this species in live oocyst vaccines 
against chicken coccidiosis is fully justified.
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CS46.3

Identifying Humane Endpoints in Turkeys Artificially 
Infected with Coccidiosis
Gladstone, Oli; Lester, Hannah; Awre, Adrian; Fisher, Maggie
Ridgeway Research, Gloucestershire, United Kingdom

Coccidiosis remains one of the major concerns in turkey pro-
duction. Clinical disease associated with coccidiosis primarily 
affects turkeys between the ages of 3-10 weeks and is charac-
terised by enteritis, watery or mucoid diarrhoea and anorexia 
contributing to overall poor flock performance. Studies of 
coccidiostats in artificially infected turkey poults are essential 
to determine the efficacy of novel products and relicensing 
of existing products. These studies are regulated in the UK by 
the Animals (Scientific Procedures) Act 1986, whilst guidance 
is provided by the WAAVP and the EMEA for study conduct 
and infection rates. Currently under WAAVP guidelines, 
deaths are considered acceptable in the infected but untreat-
ed control group as a confirmation of disease presence. This 
conflicts with obligations under the European Convention for 
the Protection of Vertebrate Animals used for Experimental 
and Scientific Purpose (Council of Europe, 1986) and subse-
quent EU legislation and the Animals (Scientific Procedures) 
Act 1986, where there is an obligation to minimise harm and 
suffering. This study set out to identify humane end points 
before death for infected poults. Preliminary data on clinical 
signs which preceded death were characterised and then 
used to identify birds that had coccidiosis. These birds were 
then euthanased and the presence of coccidiosis confirmed. 
The aim of this preliminary project was to begin to identify, 
define and then apply clear humane endpoints. The study 
demonstrated that valid efficacy data can be achieved whilst 
minimising the suffering to experimental birds by applying 
humane endpoints. 
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CS47.1

Prophylactic Use of Imidacloprid/Moxidectin Spot-
On Solution in Dogs Experimentally Infected with 
Angiostrongylus vasorum
Schnyder, Manuela1; Fahrion, Anna Sophie1; Ossent, Pete2; 
Kohler, Lucia1; Webster, Pia3; Heine, Joseph4; Deplazes, Peter1

1. Institute of Parasitology, Vetsuisse Faculty, University of Zürich, 
Zürich, Switzerland; 2. Institute of Pathology, Vetsuisse Faculty, 
University of Zurich, Zurich, Switzerland; 3. Danish Centre for 
Experimental Parasitology, Dep. of Veterinary Pathobiology, University 
of Copenhagen, Copenhagen, Denmark; 4. Bayer Animal Health GmbH, 
Leverkusen, Germany

A controlled, randomized, blinded dose-confirmation study 
was conducted to evaluate the prophylactic efficacy and 
safety of imidacloprid 10 mg/kg / moxidectin 2.5 mg/kg body 
weight spot-on solution in dogs experimentally infected with 
200 L3 of Angiostrongylus vasorum. Twenty-four adult dogs 
were randomly allocated to three study groups of 8 dogs 
each. Animals in group 1 were treated 4 days post infection 
(dpi), those in group 2 at day 32 pi, and the dogs in group 3 
were left untreated. All dogs were euthanized and necrop-
sied 56-59 dpi to determine the worm burdens by reverse 
lung perfusion. In the control group, excretion of L1 of A. 
vasorum started 47 dpi in three dogs and all dogs excreted 
L1 at least on one sample day before euthanasia (0.1-32.5 
larvae per gram of faeces). A mean of 99 (SD 42.8) adult 
parasites were recovered in the post-mortem examinations. 
In contrast, no L1 at all were found in the faeces of dogs in 
groups 1 and 2, nor were there any adult parasites detected 
at necropsy. Respiratory symptoms were observed in dogs 
in groups 2 and 3. Pathological findings in the lungs correl-
ated with the treatment groups: in the animals in group 1, 
no or minimal lesions were found, while in those in group 
2, dispersed patterns of pale pink, slightly raised and con-
solidated foci were present in all lung lobes. In contrast, the 
lungs of the dogs from group 3 were severely affected: large 
confluent areas were hardened, raised and discoloured, with 
frequent haemorrhagic patches. Pneumonia, thrombi and 
parasites were histologically confirmed. The lung lymph 
nodes were regularly enlarged. Hence, imidacloprid/moxi-
dectin spot-on effectively eliminated L4 stages and im-
mature adult A. vasorum in experimentally infected dogs and 
prevented patent infections. The earlier an infected dog was 
treated, the less severe pathological lesions in the lungs were 
observed.

CS47.2

Clinical and Laboratory Findings in Dogs Experimentally 
Infected with Angiostrongylus vasorum and First Results 
of New Diagnostic Serological ELISAs Using Monoclonal 
and Polyclonal Antibodies
Schnyder, Manuela1; Fahrion, Anna Sophie1; Staebler, Sandra1; 
Webster, Pia2; Kohler, Lucia1; Riond, Barbara3; Kranjc, Asja4; 
Heine, Joseph5; Glaus, Tony4; Deplazes, Peter1

1. Institute of Parasitology, Vetsuisse Faculty, University of Zürich, 
Zürich, Switzerland; 2. Danish Centre for Experimental Parasitology, 
Dep. of Veterinary Pathobiology, University of Copenhagen, 
Copenhagen, Denmark; 3. Clinical Labor, Vetsuisse Faculty, University 
of Zurich, Zurich, Switzerland; 4. Clinic for Small Internal Medicine, 
Vetsuisse Faculty, University of Zurich, Zurich, Switzerland; 5. Bayer 
Animal Health GmbH, Leverkusen, Germany

Experimental infections with Angiostrongylus vasorum third-
stage larvae (L3) originating from experimentally infected 
Biomphalaria glabrata snails were induced in 3 separate 
experiments involving 22 dogs (Beagles) in total. In trial 1, 
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three dogs each were inoculated with 50 or 500 L3, (groups A 
and B), and eight dogs in each of trials 2 and 3 (groups C and 
D) with 200 L3. Increased respiration rates and respiratory 
sounds were observed starting from day 42 post infection 
(dpi). Typical observations, which became more distinct with 
increasing time after infection, were panting, abdominally ac-
centuated and deepened respiration with intensified inspira-
tory and/or expiratory sounds. Faeces containing blood and 
mucus were occasionally observed during the study. Loss 
of appetite with weight reduction was common. Radiology 
performed on dogs in groups A and B showed prominent 
alterations of the lung parenchyma on 56 dpi which had 
progressed on 90 dpi. These dogs developed neutrophilic 
leucocytosis with left shift particularly from 49 dpi on, as well 
as occasional mild anaemia, thrombocytopenia, basophilia, 
eosinophilia and monocytosis. Coagulation parameters (PT, 
PTT, TT) were not altered at any time. First-stage larvae (L1) 
were detected in faecal samples by the Baermann technique 
from 47-55 dpi in all dogs. Patency lasted until the end of the 
study (90 dpi for groups A and B, 56-59 for group C and 76-78 
for group D). During patency, there were intermittent days 
with negative faecal examinations. In a total of 10 dogs, re-
verse lung perfusion was applied after euthanasia. Ten adult 
worms were recovered from one dog in group A, 170 from 
one dog in group B. A mean of 99 (SD: 42.8) adult parasites 
were found in the dogs of group C. In order to enhance the 
sensitivity of A. vasorum diagnosis, serological tests using 
monoclonal and polyclonal antibodies were developed for 
the detection of circulating antigens. 

CS47.3

Evaluation of a Combination of Doxycycline and 
Ivermectin in the Treatment of Naturally-Acquired 
Dirofilaria immitis Infection in Dogs
Grandi, Giulio1; Mavropoulou, Antonia1; Quintavalla, Cecilia1; 
Gnudi, Giacomo1; Volta, Antonella1; Genchi, Marco2; Kramer, 
Laura Helen1

1. Univeristy of Parma, Parma, Italy; 2. University of Milan, Dept. of 
Veterinary Pathology, Milan, Italy

Dirofilaria immitis is a filarial nematode that causes canine 
heartworm disease (HWD) in many countries of the world 
and also harbours the bacterial endosymbiont Wolbachia. 
There is only one drug registered for adulticidal therapy 
against canine heartworm, melarsomine, but treatment is 
often followed by severe pulmonary thrombosis. Long-term 
monthly administration of the macrocyclic lactone (ML) 
ivermectin has been shown to be macrofilaricidal against D. 
immitis. It has been reported that monthly administration 
of prophylactic doses of ivermectin resulted in complete 
elimination of adult worms in experimentally-infected 
dogs in 36 months. More recently, the adulticide activity of 
monthly ivermectin was evaluated in naturally-infected dogs 
from an endemic area. After 24 months, approximately 65% 

of infected dogs were negative for the presence of adult 
parasites. Several treated dogs, however, showed worsening 
of clinical and radiological signs associated with infection. 
Recent studies have shown that elimination of the bacterial 
endosymbiont Wolbachia through antibiotic treatment of 
the filarial-infected host is macrofilaricidal against both hu-
man and animal filarial worms. We have recently reported 
that a combination of long-term ivermectin and doxycycline 
treatment had significant micro-and macro-filaricidal effects 
against D. immitis when compared to either drug admin-
istered alone to experimentally-infected dogs. The present 
study evaluated the effect of a combination of doxycycline 
orally. (Ronoxan®, Merial Italy) at 10mg/kg/day for 30 days 
and with 0.6ug/kg of ivermectin orally(Cardiotek®, Merial 
Italy) once every fifteen days for 6 months on the parasito-
logical, cardiac and pulmonary parameters of dogs with 
naturally-acquired HWD. Dogs were controlled once a month 
and microfilarial counts, circulating antigen levels, radio-
graphic appearance of lungs and echocardiographic patterns 
were evaluated. All dogs showed dramatic decline in circulat-
ing microfilariae and 100 % of the animals were negative at 
60 days from the beginning of treatment, while 60% of dogs 
were antigen negative at the end of the study. Lung patterns 
worsened in 50% of dogs at 30-60 days, likely indicating an 
inflammatory reaction to the death of adult worms and at the 
same times, cardiovascular patterns (right cardiac chamber 
enlargement; acceleration time (AT) of pulmonary artery, tri-
cuspid regurgitation) appeared to worsen. However, all dogs 
were vastly improved by the end of the study. Results would 
suggest that a a combination of doxycycline and ivermectin 
could be a valid alternative for adulticide therapy in dogs 
with heartworm disease. 

CS47.4

Development of an in vitro bioassay to detect the 
presence of anthelmintic resistance in Dirofilaria immitis.
Moorhead, Andrew Riddell; Dzimianski, Michael T.; 
Supakorndej, Prasit; Kaplan, Ray Matthew
University of Georgia, College of Veterinary Medicine, Dept. of Infectious 
Diseases, Athens, GA, USA

Heartworm disease is a significant threat to canine health. 
Over the past few decades, the prevalence of heartworm in-
fection in pet dogs has been greatly reduced by monthly pro-
phylaxis using anthelmintics of the avermectin/milbemycin 
class. However, recent reports of heartworm infections in 
dogs receiving documented monthly prophylaxis are cause 
for concern. Two possible explanations for this observation 
are failure of owner compliance in ensuring proper adminis-
tration of prophylaxis, and the development of anthelmintic 
resistance. However, it is currently not possible to distinguish 
these two scenarios because compliance is not possible 
to verify, and there are no validated assays for detecting 
resistance in D. immitis. In order to address this problem, we 
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developed a larval migration inhibition bioassay (LMIA) for 
D. immitis, using a 96-well plate format. Dirofilaria immitis 
L3 obtained from mosquitoes fed on microfilaremic dog 
blood were incubated for 3 h in the presence of increasing 
concentrations of ivermectin. Following incubation, L3 were 
transferred to wells containing a 20-micron mesh filter, and 
numbers of larvae migrating through the mesh were meas-
ured after 12 h. Preliminary results indicate that the LMIA 
produces a sigmoidal dose response with D. immitis L3. We 
are currently in the process of further optimizing this assay 
and testing the dose response characteristics of a variety of 
avermectin/milbemycin drugs. Our goal is to validate this 
assay so it can be used to screen D. immitis L3 produced from 
microfilaremic blood samples obtained from dogs for which 
a failure of anthelmintic prophylaxis has been reported.

CS47.5

Summary of the Efficacy Data of Emodepside Plus 
Praziquantel Flavoured Tablets (Profender® Tablets for 
Dogs) Against Mature and Immature Nematode Infection 
in Dogs
Altreuther, Gertraut1; Schroeder, Iris1; Schimmel, Annette1; 
Charles, Samuel D.2; Bach, Thomas1; Krieger, Klemens J.1

1. Bayer Animal Health GmbH, Leverkusen, Germany; 2. Bayer 
HealthCare LLC, Animal Health, Shawnee Mission, KS, USA

Modern anthelmintics for dogs are required to be effective 
against patent as well as immature nematode infections for 
the prevention of zoonoses and parasitic disease of the host. 

The presentation gives an overview of the data on the ef-
ficacy of a novel flavoured tablet formulation of emodepside 
plus praziquantel against mature and immature nematode 
infections in dogs. Twenty one placebo controlled GCP dose 
confirmation studies were conducted under laboratory 
conditions in Germany, Ireland, South Africa and the US that 
included experimental and natural nematode infections. The 
tablets were used at the minimum recommended dose of 1 
mg emodepside and 5 mg praziquantel per kg body weight. 
The following efficacies were observed: > 99 % against 
immature adult and adult stages of Trichuris vulpis, > 95 % 
against immature adult and adult stages of Uncinaria ste-
nocephala and Ancylostoma caninum, > 95% against L4, im-
mature adult and adult stages of Toxascaris leonina, and > 92 
% against L3, L4, immature adult and adult stages of Toxocara 
canis. A non-interference study demonstrated that addition 
of praziquantel did not diminish the efficacy of emodepside. 
Furthermore, a multicenter field study conducted in 354 
dogs in France, Germany, Portugal and Slovakia confirmed 
the results of the laboratory studies. The absence of signifi-
cant adverse events in all studies indicated that treatment 
of dogs with emodepside plus praziquantel tablets was safe 
as well as highly effective. Thus this novel anthelmintic drug 

provides complete treatment of the relevant stages of gastro-
intestinal nematodes in the dog.

CS48 - Trypanosomes

Thursday, August, 13, 2009

CS48.1

Characterisation of Trypanosoma vivax Isolates from 
Ugandan Cattle and Goats using Microsatellite Markers
Biryomumaisho, Savino; Rwakishaya, Katunguka E.; Lubega, 
George W.; Melville, Sara E.
Makerere University, Kampala, Uganda

Microsatellite DNA polymorphisms can be utilised to assess 
the intraspecific genetic diversity and hence are useful for 
characterisation of species and strains of trypanosomes. 
Here, we present four new microsatellite markers specific for 
T. vivax. The GeneDB partial shotgun 5x coverage sequence 
of T. vivax available as of 1st August 2005 was used and 
targeted the genomic sequence of T. vivax that has no cross 
amplification with other livestock-infective trypanosomes. 
Only di-; tri-; tetra;- and pentanucleotide microsatellites not 
less than five units were selected. Although pentanucleotide 
repeats on screening appeared to have the desired variabil-
ity, they gave poorer PCR products compared to di-, tri- and 
tetranucleotide repeats. Mononucleotide repeats presented 
difficulty in detecting visible bands on agarose gels from 
their amplification, they were omitted from this study. Clear 
length polymorphism was obtained with (GTA)16 while 
(CACT)15 gave size and length variability. Clear constant size 
bands were obtained from (TTA)24 microsatellite, approxi-
mately 150 base pairs long and (CA)26, approximately 180-
200 base pairs. These findings suggest that different subtypes 
of T. vivax exist in Uganda; the polymorphic forms derived 
from microsatellite band size differences may suggest this 
parasite exhibits virulence differences as has been shown in 
T. congolense subtypes.

CS48.2

Epidemiology of Trypanosomiasis on the Jos Plateau
Majekodunmi, Ayodele O.1; Picozzi, Kim 1; Fajinmi, Akinyemi2; 
Welburn, Sue1

1. Centre for Tropical Veterinary Medicine, University of Edinburgh, 
Edinburgh, United Kingdom; 2. Nigerian Institute for Trypanosomiasis 
Research, Kaduna, Nigeria

The Jos plateau in North-Central Nigeria covers an area of 
8000km2 at an average altitude of 1,280m. It is historically 
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free of tsetse flies and trypanosomiasis but is surrounded on 
all sides by infested lowlands that contain sleeping sickness 
foci and are endemic for animal trypanosomiasis. The lack of 
disease and abundant pasture attracted many pastoral cattle 
herders and the plateau is now an area of intense animal pro-
duction which plays a significant part in the national cattle 
industry.

Within the past 20 years trypanosomiasis has appeared in the 
area with consequent reduction in the numbers and eco-
nomic potential of cattle in the area. Despite these losses, the 
epidemiology of the disease in this area is poorly understood. 

A longitudinal cluster survey was carried out in 2008 to 
determine the prevalence of trypanosomiasis in cattle using 
molecular methods. The results of molecular analysis and the 
effects of risk factors such as altitude, land use patterns and 
seasonal migrations will be discussed.

CS48.3

Evaluation of Famacha Cards as a Penside Diagnostic Test 
for African Animal Trypanosomiasis
Majekodunmi, Ayodele O.1; Fajinmi, Akinyemi2; Picozzi, Kim 1; 
Welburn, Sue1

1. Centre for Tropical Veterinary Medicine, University of Edinburgh, 
Edinburgh, United Kingdom; 2. Nigerian Institute for Trypanosomiasis 
Research, Kaduna, Nigeria

African animal trypanosomiasis is one of the most important 
livestock diseases in Sub-Saharan Africa, causing 3 – 7 million 
cattle deaths a year and millions of dollars in lost income. This 
situation is compounded by the lack of accurate diagnosis 
in the resource poor, rural areas where the disease causes 
the most damage. Thus, poor diagnosis often leads to non 
treatment of affected animals or unnecessary treatment of 
unaffected animals – wasting resources and promoting drug 
resistance. There is great need for a simple, cheap, reliable 
penside diagnostic test to combat AAT where it matters most. 

Anaemia is one of the most consistent signs of the disease 
and is often used as a reliable indicator of infection. However, 
methods for penside evaluation of anaemia are also limited. 
To tackle the problem of unnecessary treatments for Hae-
monchus contortus in South Africa, the FAMACHA© card was 
developed for assessment of anaemia in sheep by comparing 
ocular mucous membranes to a colour scale. If this method 
could be successfully applied to trypanosomiasis, it would 
help to improve diagnosis and reduce the number of un-
necessary treatments.

In this study, anaemia in cattle was assessed using both 
FAMACHA and Hemocue 201 haemoglobinometer and re-
sults compared to assess the sensitivity. Famacha results are 
also compared with molecular diagnosis of trypanosomiasis 
to assess the specificity of FAMACHA© as a diagnostic tool for 
this disease.

CS48.4

A Real Time PCR Assay to Quantify and Estimate Mixed 
Infection Load of Glossina Species with Trypanosoma 
congolense savannah and Trypanosoma brucei brucei
Abd-Alla, Heba; Picozzi, Kim; MacLeod, Ewan; Eisler, Mark; 
Welburn, Sue
Edinburgh University, Edinburgh, United Kingdom

Field studies have reported the presence of mixed trypano-
some infections within tsetse flies. In the field, these infec-
tions may arise from feeding on hosts who are carriers of a 
mixed infection or by sequential feeding on several differ-
ently infected animals. In the laboratory, acquisition of these 
parasites can be achieved through sequential and/or simul-
taneous feeding. To date, the level of parasites within these 
established mixed populations within the midgut of the tse-
tse fly has not been investigated. In a series of experiments 
we used quantitative PCR (qPCR) to look at the populations 
of Trypanosoma brucei brucei and T. congolense. savannah 
present in the midguts of Glossina morsitans moristans (15 
days post infection). Differing infective doses (one-5 x104 
parasites/ blood meal) were used to initiate infection (both 
simultaneously and sequentially) in both single and mixed 
infections. 

The outcome of these experiments will be discussed, with 
particular attention to the possibility of competition between 
these two species of trypanosome The efficiency of this 
experimental approach in terms of sensitivity and specificity 
were also evaluated and demonstrate that qPCR is an ef-
fective method of quantifying trypanosome load within the 
insect vector and may be applicable to similar studies in the 
vertebrate host

CS48.5

Low Host Specificity in Trypanosomes Associated with 
Native Australian Wildlife
Smith, Andrew1; Averis, Susana1; Wayne, Adrian2;  
Morris, Keith3; Thompson, Andrew1

1. Murdoch University, Perth, WA, Australia; 2. Department of 
Environment and Conservation, Manjimup, WA, Australia; 3. 
Department of Environment and Conservation, Perth, WA, Australia

The non-pathogenic trypanosomes are often cited as having 
had a long evolutionary history with their vertebrate hosts. 
Host specificity has developed in some species, which are 
mow unable to infect or become established in alternative 
hosts. Here we report on an investigation into the diversity 
of trypanosomes associated with native wildlife in Western 
Australia based on divergence of the 18S rRNA gene, and 
show that the degree of host specificity appears to be low, 
with multiple genotypes present within some host species, 
and single genotypes appearing within multiple divergent 
host species. The evolutionary processes responsible for the 
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apparent gregariousness of Australian trypanosomes are 
not known, and further work is required to generate a more 
complete picture, but it appears that a significant degree of 
ecological host switching has occurred, and that closely re-
lated genotypes have evolved to infect multiple hosts within 
geographically distinct areas. 

CS48.6

Market Cattle Movements and Risk of Spread of T. b. 
rhodesiense to Northern Uganda
Selby, Richard Jamaes1; Amongi Acup, Christine2;  
Agwai, Benard2; Von Wissman, Beatrix1; Picozzi, Kim1;  
Waiswa, Charles2; Kabasa, John David2; Eisler, Mark1;  
Welburn, Sue1

1. University of Edinburgh, Edinburgh, United Kingdom; 2. Makerere 
University, Kampala, Uganda

The link between the spread of acute Human African Tryp-
anosomiasis (caused by the zoonotic parasite Trypanosoma 
brucei rhodesiense) and cattle movement gave rise to the 
strengthening of existing Ugandan governmental policy, that 
cattle traded at market must be treated with trypanocidal 
drugs prior to movement. As the purchaser is responsible for 
the cost of treatment it is not unexpected that a significant 
proportion of animals may be moved without treatment.

With the national policy being complex to enforce at in-
formal and formal markets there has to date been no study to 
quantify the numbers of cattle moving from districts known 
to have cases of zoonotic sleeping sickness (T.b. rhodesiense) 
in either man or animals to areas believed to be free from 
infection. Within Uganda civil unrest has resulted in the deci-
mation of the cattle population within the northern regions, 
Since December 2006, government and rebel forces have 
been engaged in ongoing peace talks. Increasing political 
stability has resulted in displaced peoples returning to their 
homelands to farm. Since regions of Uganda endemic for T. b. 
rhodesiense were largely unaffected by the recent conflict it 
follows that cattle from these regions are in demand to sup-
ply the demand for cattle restocking in the North. 

This study assesses the prevalence of T. b. rhodesiense within 
the cattle population at ten of the largest cattle markets en-
gaged in trading cattle northwards and the Northwards traf-
fic of cattle from these markets over the previous two years 
and examines the potential for T. b. rhodesiense to spread 
into previously unaffected districts of Uganda.

CS49 - Drug Receptors and Resistance

Thursday, August, 13, 2009

CS49.1

The Response of Teladorsagia circumcincta to Ivermectin 
Exposure in Vitro - a Transcriptomic Analysis
Skuce, Philip J.1; Dicker, Alison1; Yaga, Raja1; Jackson, Frank1; 
Gilleard, John 2

1. Moredun Research Institute, Edinburgh, United Kingdom; 2. Faculty 
of Veterinary Medicine, Calgary, AB, Canada

Anthelmintic resistance has a genetic basis - resistant worms 
produce resistant offspring. Recent research has focused on 
the molecular mechanisms underlying resistance with a view 
to identifying genetic markers for rapid detection. Historical-
ly, research has focused on the identification of single nucleo-
tide polymorphisms (SNPs) or other mutations in the drug’s 
target gene(s). However, with one or two exceptions and only 
with the benzimidazole anthelmintics, this has not been a 
fruitful exercise. Attention has focused more recently on the 
role of gene expression in the resistance phenotype. Candi-
date resistance genes include xenobiotic drug efflux pumps 
such as the p-glycoproteins and drug handling systems such 
as the cytochrome P450s. These have been shown, in some 
cases, to display altered expression between susceptible 
and resistant isolates, which may be either constitutive or 
inducible by exposure to anthelmintic. In the present study, 
we have adopted a more global approach to gene expression 
analysis. We have exposed a triple-resistant isolate of Tela-
dorsagia circumcincta to ivermectin in vitro and examined its 
transcriptomic response using Roche454 sequence analysis. 
A total of 98,686 sequences averaging 250bp were obtained; 
43,344 from the untreated control and 55,341 from the iver-
mectin exposed sample. Initial assembly clustered the raw 
data into 1,659 and 2,049 contigs, respectively, the largest 
being 3,735bp in length. Bioinformatic analysis is underway 
to rank contig abundance, provide BLAST identities, subtract 
“noise” and compare the digital expression levels of the 
respective contigs. It is hoped this exercise will provide an 
unbiased analysis of the response of T.circumcincta to drug 
exposure. Furthermore, it should provide further insight into 
the molecular mechanisms underlying drug resistance and 
help identify some potential new leads for its detection. 
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CS49.2

The Cytochrome P450 Family in the Parasitic 
NematodeHaemonchus contortus
Laing, Roz1; Laing, Steven 1; Woods, Debra2; Berriman, Matt3; 
Gilleard, John4

1. University of Glasgow, Glasgow, United Kingdom; 2. Pfizer Animal 
health, Kalamazoo, USA; 3. The Sanger Institute, Cambridge, United 
Kingdom; 4. University of Calgary, Calgary, Canada

Infection by parasitic nematodes is one of the most serious 
health problems of grazing livestock worldwide and re-
sistance to the anthelmintics necessary for their control is 
becoming widespread. 

Cytochrome P450s (CYPs) are a family of drug-metabolising 
enzymes, present in many organisms; a CYP is responsible 
for multi-drug resistance in Drosophila melanogaster and 
metabolises anthelmintics in humans. The role of CYPs in 
drug metabolism by nematodes is unclear. The aim of this 
project is to characterise the CYP gene family in Haemonchus 
contortus with a view to investigating roles in drug resistance. 

We have annotated supercontigs containing 95 fragments of 
partial gene sequence and are using these as tags to assay 
gene expression by real-time PCR. 68 out of the 95 CYP tags 
were found to be constitutively expressed in L3 larvae or 
adults. Expression levels of the CYP tags have been compared 
between life cycle stages, sexes, tissues, and after anthelmin-
tic and other drug-exposures, using both susceptible and 
resistant isolates.

We are also applying new massively parallel sequencing 
technologies to assay the Haemonchus contortus transcrip-
tome at the whole genome level, in order to confirm our CYP 
annotations, assemble full length genes, and compare CYP 
expression. It will also provide a more global approach to 
investigate drug-associated changes in gene expression in 
the parasite.

CS49.3

Structural Analysis of ACR-23 and Potential AAD Binding
Frank, Alex; Beech, Robin
McGill University, Ste Anne de Bellevue, QC, Canada

Aminoacetonitrile derivatives (AADs) are novel anthelmintic 
drugs with potent activity against veterinary and human 
parasitic nematodes resistant to all currently available anthel-
mintics. AADs are thought to act on ligand-gated ion chan-
nels in the nematode specific DEG-3 subfamily of nicotinic 
acetylcholine receptors (nAChR). Resistance in Caenorhab-
ditis elegans is associated with mutations in acr-23 but not 
the closely related acr-20 gene. Details of AAD binding are 
currently unknown. Our objective was to use homology 
modelling to identify structural differences between acr-20 
and acr-23 that might elucidate AAD-protein interaction. 

Homology models of the ligand-binding domains of acr-20 
and acr-23 were constructed with MODELLER in Discovery 
Studio 2.0 using the mouse nAChR template (PDB:2QC1) 
and PROMALS3D multiple sequence alignment of the DEG-3 
subfamily. Models with the lowest DOPE scores were further 
refined. Subunits were superimposed onto the pentameric 
scaffold of AChBP to model the fivefold radial symmetry of 
a homopentamer. Cavities were identified using the Bind-
ing Site tool in Discovery Studio. The largest cavity found on 
acr-23 was in close proximity to three substitutions that lead 
to AAD resistance. This cavity is present in ACR-20, but greatly 
reduced in volume. These results suggest that AADs may act 
by binding directly to ACR-23 and that identification of simi-
lar binding pockets on parasitic ion-channels could predict 
sensitivity to AADs.

CS49.4

Acetylcholine Receptor Subunit Genes from Ancylostoma 
Caninum: Altered Expression Patterns Associated with 
Pyrantel Resistance
Kotze, Andrew1; Kopp, Steven2; Coleman, Glen2;  
Traub, Rebecca2; McCarthy, James3

1. CSIRO Livestock Industries, Brisbane, QLD, Australia; 2. School of 
Veterinary Science, University of Queensland, Brisbane, SA, Australia; 3. 
Queensland Institute for Medical Research, Brisbane, QLD, Australia

The molecular mechanism of resistance to nicotinic agonist 
anthelmintics such as pyrantel and levamisole in nematodes 
of medical and veterinary significance is poorly understood. 
The identification of pyrantel-resistant isolates of the canine 
hookworm, Ancylostoma caninum, provides an opportunity 
to explore, at a molecular level, the mechanism of cholinergic 
resistance in this species. We have cloned three A. caninum 
nicotinic acetylcholine receptor subunit genes orthologous 
to components of the pyrantel-sensitive nicotinic acetyl-
choline receptor in C. elegans, and have also obtained partial 
sequence for a further three subunit genes thought not to 
be constituents of the pyrantel-sensitive receptor. We have 
compared sequences and relative transcription levels for 
these genes in two A. caninum isolates showing high-or 
low-level resistance to pyrantel. While no polymorphisms of 
likely significance between the two isolates were observed, 
quantitative analysis of gene transcription levels revealed 
significantly lower expression of the three putative pyrantel 
receptor subunits (AAR-38, -63 and -29) in the highly pyrantel 
resistant isolate compared to the isolate showing low-level 
resistance. In contrast, expression of the three subunits 
thought not to constitute the pyrantel receptor (AAR-19, -15 
and -8) were either not significantly different between the 
two isolates, or slightly higher in the highly-resistant isolate. 
This data suggests that reduced expression of the genes 
coding for nicotinic acetylcholine receptor subunits that form 
the pyrantel –sensitive receptors may be a component of the 
pyrantel resistance mechanism in A. caninum.
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CS49.5

Study of the Beta-Tubulin Gen and The Resistance Against 
Macrocyclic Lactones in Teladorsagia circumcincta
Martínez-Valladares, María1; Skuce, Philip2; Donnan, Alison2; 
Jackson, Frank2; Rojo-Vázquez, Francisco A.1

1. Faculty of Veterinary, Universidad de León, León, Spain; 2. Moredun 
Reseach Institute, Edinburgh, United Kingdom

Up to date some markers were associated with resistance 
of nematodes to ivermectin (IV) in sheep. The relationship 
between SNPs in the beta-tubulin gen and the resistance 
against macrocyclic lactones (ML) have been described in dif-
ferent strains of Haemonchus contortus. In the present study, 
the possible SNPs at the codons 200, 198 and 167 in the 
beta-tubulin gen of field strains of Teladorsagia circumcincta 
were analyzed. A faecal egg count reduction test (FECRT) was 
conducted in 5 flocks to know the prevalence of resistance 
against IV. The results of the FERCT suggested that one flock 
was classified as resistant (90%), another one susceptible 
(98%) and the remaining were borderlines between resist-
ance and susceptibility (93-94%). Third-stage larvae (L3) were 
recovered from pool cultures before and after the treatments. 
From each strain an average of 75 L3 were collected for two 
molecular tests. L3 of T. circumcincta were identified using 
specie-specific with ITS-2 primers. The PCR results revealed 
that between 48-79% of the L3 were T. circumcincta in pre-
treatment isolates and between 3-85% in post-treatment 
isolates. Afterwards, the pyrosequencing assay was carried 
out in T. circumcincta larvae to detect the mutations in the 
beta-tubulin gene; however, in none L3 were tested the 
mutation in any position. The possible relationship between 
certain species of the field strains with the resistance phe-
nomenon and/or the insufficient number of tested L3 could 
be factors related with the absence of mutations. Because of 
these results, more studies should be conducted in strains 
with higher levels of resistance. 

CS49.6

LEVAMISOLE Resistance in Gastrointestinal Nematodes 
Investigated at the Molecular Level
Fauvin, Aymeric1; Charvet, Claude1; Cortet, Jacques1;  
Boulin, Thomas2; Cabaret, Jacques1; Neveu, Cedric1

1. INRA, Nouzilly, France; 2. ENS, Inserm U789, Paris, France

Levamisole is a broad-spectrum anthelmintic drug widely 
used to control parasitic nematodes in livestock. However, 
the high efficacy of levamisole against the gastrointestinal 
nematodes in sheep and goats has been compromised by 
the development of resistance in field populations. Levami-
sole acts as an agonist of the nicotinic acetylcholine receptor 
(nAChR) that is an important determinant of signal transmis-
sion at the neuromuscular junction. In the free-living nema-
tode Caenorhabditis elegans, the levamisole-sensitive nAChR 

is composed of five multi-transmembrane spanning subunits 
encoded by unc-29, lev-1, unc-63, unc-38 and lev-8 genes and 
mutants lacking one of those genes are resistant to levami-
sole. Based on C. elegans molecular data, we have identified 
and sequenced unc-29, lev-1, unc-63 and unc-38 orthologs 
isolated from the trichostrongylid nematodes Haemonchus 
contortus, Teladorsagia circumcincta and Trichostrongylus 
colubriformis that are causing major economic losses to 
sheep industry throughout the world. Phylogenetic relation-
ship analyses of the nAChR subunit family indicated high 
evolutionary conservation among nematode species. To 
investigate molecular mechanisms involved in levamisole 
resistance, gene sequences and mRNA transcription levels 
were compared between levamisole resistant and suscept-
ible H. contortus. Interestingly, expression of alternatively 
spliced mRNAs was specifically detected in resistant isolates 
and their functional relevance in levamisole resistance is in 
progress.

CS49.7

Genetic Polymorphisms in the Ancillary Proteins of 
Acetylcholine Receptors from Haemonchus contortus 
Associated with Levamisole Resistance
Charvet, Claude1; Fauvin, Aymeric1; Boulin, Thomas2;  
Cortet, Jacques1; Cabaret, Jacques1; Neveu, Cédric1

1. INRA, Tours, France; 2. Ecole Normale Supérieure, INSERM U789, Paris, 
France

Introduction: Gastrointestinal nematodes constitute a 
veterinary problem of great importance due to growing 
prevalence of anthelmintic resistance. Though more scarce 
than for other anthelmintic classes, emergence of resistance 
to levamisole in Haemonchus contortus compromises sustain-
able worm control in small ruminant flocks. Levamisole is a 
cholinergic agonist which activates the excitatory nicotinic 
acetylcholine receptors (nAChRs) present at the neuromuscu-
lar junctions of nematodes, resulting in spastic paralysis and 
death of worms at high concentrations. In the free-living 
nematode Caenorhabditis elegans, genetic screens for resist-
ance to levamisole identified genes encoding five subunits 
(UNC-29, UNC-38, UNC-63, LEV-1, LEV-8) contributing to the 
heteromeric levamisole-sensitive nAChR and three ancillary 
proteins (RIC-3, UNC-50, UNC-74) required for the assembly 
and trafficking of the receptor. Here we describe the identifi-
cation and characterization of the orthologs of ric-3, unc-50, 
and unc-74 genes in the parasitic nematode H. contortus.

Methods: To investigate molecular mechanisms involved 
in H. contortus levamisole resistance, we performed semi-
quantitative RT-PCR analysis to compare mRNA expression 
levels of Hc-ric-3, Hc-unc-50, and Hc-unc-74 in three levami-
sole-resistant versus susceptible isolates. We also cloned and 
sequenced full length cDNAs to search for polymorphisms of 
interest.
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Results: Sequence alignments showed that Hc-ric-3, Hc-
unc-50, and Hc-unc-74 genes are evolutionarily conserved. 
Changes in transcript levels as well as sequence polymorph-
isms in these ancillary factor genes were found to be associ-
ated with levamisole resistance.

Conclusion: These results represent a significant step 
towards reconstitution and functional investigations of the 
levamisole-sensitive nAChR receptor from H. contortus.

CS49.8

Investigation of Anthelmintic Metabolism by Nematodes 
Using the Model Organism Caenorhabditis elegans
Laing, Steven T.1; Laing, Roz1; Redman, Elizabeth1; Ivens, Al2; 
Woods, Debra3; Gilleard, John4

1. University of Glasgow veterinary School, Glasgow, United Kingdom; 
2. Fios Genomics, Edinburgh, United Kingdom; 3. Pfizer Animal Health, 
Kalamazoo, MI, USA; 4. University of Calgary, Faculty of Veterinary 
Medicine, Dept. Comparitive Biology and Experimental Medicine, 
Calgary, Canada

Resistance to anthelmintics used to treat parasitic nematodes 
of veterinary importance represents a serious welfare and 
economic problem for the livestock production industry. 
Research into the mechanisms by which parasites develop 
resistance is necessary to prolong the life of the available 
drugs and to minimise development of resistance to new 
classes. Metabolism of anthelmintic compounds by para-
sites is a possible mechanism of resistance that has received 
little research, despite there being precedence in the case of 
insecticide resistance. Due to the more advanced molecular 
tools available and comparative ease of manipulation, we 
have used the model nematode Caenorhabditis elegans to in-
vestigate this further. By using HPLC-MS techniques we have 
definitively shown that C. elegans is able to metabolise at 
least one class of anthelmintic compound. In addition, whole 
genome microarrays and real-time quantitative PCR has 
identified clusters of genes that are potentially involved in 
xenobiotic metabolism, which are significantly upregulated 
in the presence of anthelmintic. These include members of 
the cytochrome P450 family, glutathione-s-transferases and 
UDP-glucuronsyltransferases. Characterisation of the expres-
sion patterns of several of these genes of interest has been 
undertaken and their ability to confer anthelmintic resistance 
following overexpression is currently being investigated.

CS50 - Immunology

Thursday, August, 13, 2009

CS50.1

Porcine coccidiosis – Investigations on the Cellular 
Immune Response Against Isospora Suis
Worliczek, Hanna Lucia1; Gerner, Wilhelm3; Joachim, Anja1; 
Mundt, Hans-Christian2; Saalmueller, Armin3

1. Institute of Parasitology, University of Veterinary Medicine Vienna, 
Vienna, Austria; 2. Bayer AG, Leverkusen, Germany; 3. Institute of 
Immunology, University of Veterinary Medicine Vienna, Vienna, Austria

Isospora suis is the causative agent of neonatal porcine coc-
cidiosis, a frequent disease in suckling piglets. This infection 
leads to a massive damage of the epithelium in the jejunum 
and ileum, and subsequently to a reduced uptake of nutri-
ents by the mucosal surface. Thus, the weight gain of piglets 
can be severely reduced and secondary infections may 
increase mortality. Despite its economic and veterinary im-
portance, interactions between the parasite and the immune 
system of the host are still poorly understood.

To address these interactions in secondary infections, 
piglets were infected with I. suis on the third day of life and 
re-infected after six months. Thereafter lymphocytes were 
isolated from blood (PBMC), spleen and mesenteric lymph 
nodes (MLN) and analysed for their antigen-specific reactivity 
in vitro in IFN- ELISPOTs and proliferation assays.

Isospora-specific production of IFN- was detected in PBMC 
and splenocytes, proliferation only in lymphocytes derived 
from MLN. After MACS-depletion of distinct T-lymphocyte 
subpopulations CD4+ T-helper cells and TCR- T cells but not 
cytotoxic T lymphocytes (CTL) were identified as antigen-
specific IFN- producers among PBMC and splenocytes. In 
contrast, antigen-specific CD8+ CTL seemed to represent the 
proliferating T-cell subset in the MLN. 

Hence, an antigen-specific reaction of T cells could be dem-
onstrated after secondary infections of pigs with I. suis.

CS50.2

Mucus and the Mucosal Response to Parasites: Lessons 
from Proteomics
Pemberton, Alan David1; Brown, Jeremy K.1; Goldfinch, 
Gillian2; Athanasiadou, Spiridoula3; Smith, W. David2

1. University of Edinburgh, Roslin, United Kingdom; 2. Moredun 
Research Institute, Penicuik, United Kingdom; 3. Scottish Agricultural 
College, Penicuik, United Kingdom

The mucus layer which lines the gastrointestinal tract pro-
tects the mucosal epithelia from such threats as pathogens 
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and pH extremes, but is finely tuned to permit the absorption 
of nutrients. Gastrointestinal helminth infection profoundly 
alters the nature of the mucus layer, becoming generally 
thicker and more viscous; a response which is believed to aid 
parasite expulsion. The gel forming properties of mucins in 
maintaining the mucus barrier are well known, but in gen-
eral, the protein composition of mucus and the interactions 
of component proteins, are not well understood. 

Our shotgun proteomic studies of sheep abomasal mucus 
are in accordance with the small number of similar assays of 
mucus from other anatomical locations, in that it contains a 
mixture of epithelial / mucus cell secreted proteins, plasma 
derived proteins and other cellular derived proteins (such as 
structural, cytoplasmic and nuclear derived proteins). If we 
are to assume that this mixture of proteins represents the 
natural state of mucus, then in order to explain how parasite 
infection and the Th2 response affects mucus, we must first 
understand how these disparate mucus components com-
bine and interact to produce the normal mucus layer.

For example, nuclear histones are consistently found in 
mucus, presumably derived mainly through degradation of 
sloughed epithelial cells. Histones are potently cytolytic and 
their proteolytic fragments are antimicrobial. Proteomic and 
immunohistochemical evidence will be presented, which 
begins to define the interactions between histones and 
mucus components. The relevance of these interactions in 
the response to parasite infection will be discussed.

CS50.3

Abomasal Foxp3+ T Cell Responses Following Primary 
and Secondary Infection with Teladorsagia circumcincta
McNeilly, Tom Nathan1; McIntyre, Jenni1; Brown, Jeremy K.2; 
Griffiths, David1; Huntley, John F.1; Smith, W D.1;  
Matthews, Jacqui B.1

1. Moredun Research Institute, Penicuik, United Kingdom; 2. Royal 
(Dick) School of Veterinary Studies, Edinburgh, United Kingdom

Teladorsagia circumcincta is the major cause of ovine 
parasitic gastroenteritis in temperate regions, including the 
UK. Sheep that have been previously exposed to infection 
develop a degree of immunity to the parasite. The exact 
mechanisms by which this immunity develops are not 
known, although local mucosal immune responses appear to 
be critical.

By analogy with helminth infections in other species T. cir-
cumcincta may induce suppressive regulatory T (Treg) cells, 
and the potential balance between effector and regulatory 
T cell populations in the abomasum may be a critical fac-
tor in determining the outcome of infection. Foxp3 is a key 
transcription factor required for generation and mainten-
ance of Treg in rodents and humans, and is the most widely 
used marker for Treg in these species. In this study we cloned 
and expressed ovine Foxp3 for the purpose of developing 

assays to identify Foxp3+ T cells in sheep. Using an anti-
human Foxp3 antibody that was shown to cross-react with 
ovine Foxp3, we have quantified abomasal Foxp3+ T cell in 
uninfected-worm free sheep, and at days 5 and 10 follow-
ing challenge of naïve or immune sheep. Challenge of naïve 
sheep resulted in a significant increase in abomasal Foxp3+ 
T cells numbers 10 days post-challenge compared to un-
infected controls (P <0.01). In contrast, challenge of immune 
sheep did not result in any significant increase in abomasal 
Foxp3+ T cells. These results suggest that Treg responses to T. 
circumcincta infection may be different in naïve and immune 
sheep. 

CS50.4

Effects of Ostertagia ostertagi on the Abomasal Mucus 
Barrier in Cattle
Hoorens, Prisca; Peelaers, Iris; Vercruysse, Jozef;  
Claerebout, Edwin; Geldhof, Peter B.
Ghent University, Merelbeke, Belgium

Infections with gastrointestinal nematodes typically induce a 
Th2-type immune response that leads to rapid worm expul-
sion. At the time of expulsion, goblet cell hyperplasia and 
upregulation of mucins and/or altered mucin glycosylation 
have been observed and the rapidity of worm expulsion 
seems to be directly correlated with these phenomenons. 
In contrast, protective immunity against the cattle parasite 
Ostertagia ostertagi develops slowly and is incomplete, even 
after months of exposure. It is unclear how this abomasal 
parasite deviates or escapes from the immune system, but it 
is possible that the parasite achieves this by actively modify-
ing the mucus layer. To investigate this hypothesis we have 
analysed both the quantitative and qualitative changes in 
the mucus layer before and after a primary infection. Semi-
quantitative and quantitative reverse transcriptase (RT)-PCRs 
were used to analyse the transcriptional regulation of 10 
different abomasal mucins, 3 trefoil factor family peptides, a 
glycosyl-transferase involved in mucin production and intel-
ectin 2, a molecule which can alter the character of mucus. 
The outcome of this analysis indicated that an O. ostertagi 
infection causes significant alterations in the nature of the 
mucus layer. The major effects were seen on day 24 post-
challenge infection with a 120-fold up-regulation of intelec-
tin 2 (p<0.05) and a 7-fold downregulation of MUC5 (p<0.05). 
This MUC5 gene is the major secreted mucin component of 
the abomasal mucus layer. The transcriptional downregula-
tion of this gene could severely impede the protective role of 
the mucus barrier. 
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CS50.5

Differential Cellular Responses Between Two Local 
Canarian Island Sheep Breeds Are Associated with a 
Differential Ability to Resist Haemonchus contortus 
Parasite Infection
González, Jorge Francisco1; Hernández, Alvaro1;  
Rodríguez, Francisco1; Molina, José Manuel1;  
Rodríguez, Eligia1; Jaber, José Raduán1; Raadsma, Herman W.2; 
Meeusen, Els NT3; Piedrafita, David Michael3

1. University of Las Palmas of Gran Canaria, Veterinary Faculty, Arucas, 
Spain; 2. Faculty of Veterinary Science, University of Sydney, Candem, 
NSW, Australia; 3. Department of Physiology, Monash University, 
Melbourne, VIC, Australia

One of the main restrictions on increased global sheep 
productivity is the susceptibility of these animals to gastro-
intestinal (gi) nematode infections. The rising incidence of 
resistance to chemical drenches makes the development 
of new ways to reduce the impact of parasite infection on 
productivity essential. The identification and selection of 
local breeds resistant to gi infection could help in breeding 
programmes and identification of novel resistance pathways 
for vaccine development. Recently, we have shown that a lo-
cal sheep breed to the Canary Islands, the Canaria Hair Breed 
(CHB) sheep is resistant to infection with the gi nematode, 
Haemonchus contortus. Adult worm growth, establishment 
and female fecundity were all impaired (Gonzalez et al. 2008, 
Vet. Parasitol. 153, pg. 374). Interestingly, the data suggests 
that the protective mechanism in CHB sheep is directed 
primarily against adult parasites, suggesting a novel resistant 
mechanism in this sheep breed. Here, we present detailed 
comparative studies of local and systemic immune cellular 
changes in CHB and CS sheep infected with H. contortus over 
a period of 28 days. Results presented here demonstrate that 
both breeds of sheep develop different immune responses 
and select cellular responses are correlated with the develop-
ment of greater resistance of CHB sheep to adult H. contortus 
infection. 

CS50.6

Local Cytokine Expression During Dictyocaulus viviparus 
Infection in Cattle
Holmgren, Sofia1; Hagberg, Malin1; Lundén, Anna 1;  
Niskanen, Rauni1; Tråvén, Madeleine1; Wattrang, Eva2, 3

1. Section of Ruminant Medicine and Veterinary Epidemiology, 
Department of Clinical Sciences, Swedish University of Agricultural 
Sciences, Uppsala, Sweden; 2. Section of Immunology, Department of 
Biomedical Sciences and Veterinary Public Health, Swedish University 
of Agricultural Sciences, Uppsala, Sweden; 3. Department of Virology, 
Immunobiology and Parasitology, National Veterinary Institute, 
Uppsala, Sweden

The cattle lungworm, Dictyocaulus viviparus, is a parasite of 
great importance when raising cattle on pasture. It causes 

parasitic bronchitis that typically affects animals during their 
first grazing season. The project aimed to study local cyto-
kine mRNA expression in bronchoalveolar lavage fluid (BALF) 
cells from experimentally infected calves, using quantitative 
real-time RT-PCR. The kind of cytokines elicited at primary 
encounter with an infectious agent determines the nature 
of ensuing specific immune responses and thereby deter-
mines if protective immunity is achieved. Three groups of 
calves were included in the study. Group 1 was infected 
days 1 and 70, group 2 was infected day 70 only and group 3 
remained uninfected. Calves were inoculated orally with 500 
D. viviparus third-stage larvae each. BALF samples were col-
lected one week before infection and at weekly intervals for 
four weeks after infection. PCRs for bovine cytokines IL-2, IL-4, 
IL-5 and IL-10 were established as well as for a T-cell specific 
(CD3 ) and general (GAPDH, -actin and cyclophilin A) house-
keeping genes. Expression of all four cytokines was detect-
able and IL 10 showed the highest expression. Preliminary 
results, calculated by relating cytokine expression levels to 
the general house-keeping genes GAPDH and -actin, showed 
that most calves had an increased IL-4 mRNA expression after 
primary infection but not after re-infection. The level of ex-
pression of IL-2, IL-5 and IL-10 varied during the experiment 
and seemed unrelated to the parasite infection. These results 
suggest a role for locally induced IL-4 in the instigation of im-
munity to D. viviparus in naïve animals.

CS50.7

Humoral and Cellular Immune Response and 
Transplacental Transmission in Cows Experimentally 
Infected with Neospora caninum NC-6 Argentina Strain
Bacigalupe, Diana1; Caspe, Gastón2; Basso, Walter1, 3;  
Moré, Gastón1, 3; Campero, Lucía1; Moore, Prando4, 3;  
Venturini, Lucila1; Campero, Carlos4; Venturini, María Cecilia1

1. Laboratorio de Inmunoparasitología, FCV, UNLP, La Plata, Argentina; 
2. INTA Mercedes, Mercedes, Argentina; 3. CONICET, Buenos Aires, 
Argentina; 4. INTA Balcarce, Balcarce, Argentina

Neospora caninum infection is a major cause of abortion in 
cattle. The objective of this study was to evaluate the humor-
al and cellular immune response in cattle during an experi-
mental infection with N. caninum NC-6 Argentina strain and 
the likelihood of transplacental transmission. Pregnant cows 
(65 days of gestation) seropositive (SP) and seronegative 
(SN) to N. caninum were inoculated intravenously with 1 x 
108 tachyzoites of NC-6 Argentina strain or PBS as negative 
control and slaughtered 40 days post-inoculation. Sera were 
analyzed for N. caninum antibodies by indirect fluorescent 
antibody test and antibody titer geometric means were 
analyzed by ANOVA. Blood samples were stimulated in vitro 
to evaluate gamma interferon (IFN ) production. Tissues 
from dams and fetuses were analyzed by PCR for N. caninum 
DNA. Inoculated animals significantly increased N. caninum 
antibody titers and IFN production respect to controls. One 
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SP cow aborted a SP fetus, and the remaining fetuses were 
viable. All viable fetuses had histopathologic lesions. The PCR 
was positive in all fetuses from SN cows and in 2/3 fetuses 
from SP cows. Neospora caninum DNA characterization is 
currently underway. No N. caninum DNA was detected in 
cow brains. This is the first report of experimental infection of 
cows with a N. caninum isolate from Argentina, and its conse-
quent humoral and cellular immune response and transpla-
cental transmission of the parasite.

CS50.8

Response of CD4 and CD25 Positive T-Cells During 
Infection in Sheep Selected for Either Resistance or 
Resilience to Gastrointestinal Parasites
Greer, Andrew Walter1; McNeilly, Tom2; Rocchi, Mara2; 
McKenzie, Judith3; Huntley, John F.2

1. Faculty of Agriculture and Life Science, Lincoln University, Lincoln, 
Canterbury, New Zealand; 2. Parasitology Division, Moredun Research 
Institute, Edinburgh, United Kingdom; 3. Haematology Research Group, 
University of Otago, Christchurch, New Zealand

The immune response in sheep to gastrointestinal parasites 
incurs a considerable nutritional penalty. The induction of 
mucosal tolerance to gastrointestinal parasites in sheep 
may provide a mechanism through which this nutritional 
penalty can be reduced. Mucosal tolerance is regulated by 
the production of CD4+ and CD25+ regulatory T-cells (T-reg). 
However, little information is available on the T-reg cell 
responses in sheep. This study examined the development 
of CD4+ and CD25+ cell populations during the course of 
infection in lines of animals selected for either resistance or 
resilience to gastrointestinal parasites. Twenty animals were 
allocated to one of four treatments (n=5) in a 2x2 design with 
factors being either breed (resistant (RT) or resilient (RL)) 
or infection (infected with Trichostrongylus colubriformis (I) 
or not infected (N)). Measurement of CD4+ and CD25+ cell 
proportions in white blood cells (WBC) using flow cytometry 
was performed every two weeks for 16 weeks. Proportions of 
WBC’s that were CD4+ were consistently greater in RL animals 
(P=0.008) and were not influenced by infection (P=0.56). 
Proportions of CD4+ WBC’s that were CD25+ were consistently 
30% greater in RTN than RLN animals (P<0.001). Compared to 
their uninfected controls, infection increased the proportion 
of CD4+ cells that were also CD25+ from day 34 of infection 
by 32% and 5% in RTI and RLI, respectively, (P=0.021). The 
results indicate differences in the T-cell populations between 
lines of animals that have been selected for either resistance 
or resilience to gastrointestinal nematodes which may have 
implications for the induction of mucosal tolerance. 

CS51 - Epidemiology

Thursday, August, 13, 2009

CS51.1

Examinations in Endoparasite Prevalences in Dogs and 
Cats in Animal Shelters in Lower-Saxony Germany and 
Investigations of Anthelmintic Resistance
Epe, Christian1; Rohen, Monika2; Schnieder, Thomas2; 
Kreienbrock, Lothar 3

1. Novartis Animal Health, Centre de Recherche Santé Animale, St. 
Aubin FR, Switzerland; 2. University of Veterinary Medicine Hannover, 
Institute of Parasitology, Hannover, Germany; 3. University of Veterinary 
Medicine Hannover, Institute for Biometry, Epidemiology and 
Information Processing, Hannover, Germany

In 2006 and 2007 a total of 445 dogs and 837 cats from 26 
animal shelters in the state of Lower Saxony in Germany were 
examined on endoparasite occurrence after fecal sample and 
flotation examination. For 341 dogs and 584 cats addition-
ally an Idexx SNAP® Giardia Test was used for detection of 
Giardia-coproantigen. 

In general, 9.4 % of dogs and 33.6 % of cats showed endo-
parasites. For dogs, the following species could be detected: 
Toxocara canis in 4.0 %, Isospora spp. in 2.5 %, Giardia spp., 
Trichuris vulpis and hookworms in 0.9 % each, Capillaria spp. 
in 0.4 %, Toxascaris leonina and Hammondia-like oocysts in 
0.2 % each. For cats, stages were found coproscopically with 
following frequencies: Toxocara cati in 27.1 %, Isospora spp. 
in 7.5 %, Capillaria spp. in 5.0 %, taeniid cestodes in 2.0 %, 
hookworms in 1.1 %, Giardia sp. in 0.7 %, Aelurostrongylus 
abstrusus in 1.0 % and Toxoplasma-like oocysts in 0.1 %. Cats 
and dogs of one year or lower showed significantly more 
frequently endoparasites in the faeces than older animals. 
Toxocara cati and Isospora spp. were significantly more 
frequent in younger cats and dogs than in older animals. The 
Giardia-coproantigen test revealed 11.4 % of dog and 6.8 % 
of cat samples positive. 

The Egg Count Reduction Test was performed with fenben-
dazole, pyrantel and milbemycinoxime. However, the low 
case numbers limit the interpretation. In general, no lack of 
efficacy was observed for the 3 compounds tested 

CS51.2

Distribution and Characterization of Heterobilharzia 
americana Infections in the Dog in Texas
Snowden, Karen; White, Stephanie; Lewis, Barbara;  
Craig, Thomas
Texas A&M University College of Veterinary Medicine, College Station, 
TX, USA
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The trematode, Heterobilharzia americana, has been re-
ported in a wide range of wildlife definitive hosts across the 
southeastern United States. Limited data are available on 
the prevalence of this schistosome parasite in canine hosts. 
Reviewing the parasitologic and biopsy/necropsy histopath-
ology records from the Texas Veterinary Medical Diagnostic 
Laboratory and from the Texas A&M University College of 
Veterinary Medicine from 2003 - 2007, a surprising number of 
127 canine cases were identified. Using a fecal sedimentation 
diagnostic test, 120 dogs were positive for the distinctive H. 
americana eggs. These results probably underestimate the 
true canine infection rate, since this fecal method is rarely 
used on a routine basis on dog samples. Based on microscop-
ic examination of post mortem or biopsy materials, 14 clinical 
cases were identified, including 7 cases with both fecal and 
histopathological positive results. The clinical histories of 
these dogs ranged from asymptomatic to acute, unexpected 
deaths. The geospatial locations of these cases were analyzed 
by county using ARCMap software. Twenty-five of 254 Texas 
counties had at least one infected dog. There was distinct 
clustering of cases along the Gulf coast and in association 
with the major urban populations in the state. These data 
indicate that canine infection with H. americana is not a rare 
occurrence, nor is it geographically limited to the Gulf coast 
region within the state. The information derived from this 
study may be applicable to adjacent geographic regions 
across the southern USA.

CS51.3

A Survey on Dictyocaulus Viviparus Antibodies in Bulk 
Milk of Dairy Herds in Northern Germany
Klewer, Anne-Marie1; Strube, Christina1; Forbes, Andrew2; 
Schnieder, Thomas1

1. Institute for Parasitology, Hannover, Germany; 2. Merial, Lyon, France

Dictyocaulosis, caused by the bovine lungworm Dictyocaulus 
viviparus, is a parasitic disease of cattle occurring worldwide 
in temperate areas 

The parasite is predominantly found in calves and heifers 
during their first grazing season and exposure induces a pro-
tective immunity. To maintain this immunity, which lasts for 
6-12 month, ‘booster’ infections are necessary from year to 
year. Therefore, even cows can suffer from lungworms either 
if they become infected for the first time on pasture as adults 
of if they have lost immunity due to the absence or scarcity of 
infective lungworm larvae during previous grazing seasons. 

The aim of this study was to determine the prevalence of 
dictyocaulosis in dairy herds in the north-western part of 
Germany and to evaluate epidemiological factors that may 
influence the seroprevalance of the disease in this area.

Nearly 900 bulk milk samples were collected from different 
farms in January, September, and November 2006 and 2008. 
These samples were tested for antibodies against D. viviparus 

by a milk-ELISA based on recombinant major sperm protein 
as antigen.

In January 2006 and 2008, 19.8 % and 12.8 % of dairy farms, 
respectively, were positive for D. viviparus antibodies. The 
bulk milk samples collected in September and November 
2006 revealed 37.2 % and 42.1 % positive dairy herds in con-
trast to only 6.9 % and 6.6 % in the same months in 2008. 

CS51.4

Geographic Information System Surveillance of 
Fasciolosis in Cattle During 2003 to 2008 in Southern 
Brazil
Dutra, Leonardo H.1; Savio, Daniel1; Fortes, Fernanda1; 
Malone, John2; Naumann, Carlos C.1;  
Molento, Marcelo Beltrao1

1. UFPR, Curitiba, Brazil; 2. LSU, Baton Rouge, LA, USA

Fasciolosis is an endemic disease in some parts of the world, 
reducing productivity, fertility, use of cattle by-products in 
slaughterhouses (livers), as well as increasing the costs of 
treatment and, in severe cases, death of the animals. The dis-
ease affects ruminants but there is a growing concern of zoo-
notic Fasciolosis. Currently there is a shortage of information 
about the epidemiology of this disease in Brazil. Geoprocess-
ing information may help to demonstrate and monitor the 
epidemiological situation of endemic areas in southern part 
of Brazil, a region that has more than 25 million heads of 
cattle. The objective of this work was to correlate data from 
slaughterhouses on the detection of Fasciola hepatica in 
the liver of cattle with climate data in the Southern States 
(Paraná, PR; Santa Catarian, SC; and Rio Grande do Sul, RS) of 
Brazil. The data was organized by city and month for six years 
(2003-2008) to construct an epidemiological GIS map of the 
disease. The data were obtained from the Federal Inspection 
System. RS presented the highest average of infected livers 
(18.7%) followed by SC (10.1%) and PR (0.7%). It is concluded 
that the animals in the regions of Campanha (RS) and the 
coast of SC have the highest incidence of the disease (above 
20%) and the appropriate climate to favor the F. hepatica 
life cycle. This will serve to develop a new set of strategies to 
implement a proper parasite control.

CS51.5

North American Pathogenic Giant Liver Fluke 
(Fascioloides magna) Is Spreading in Central Europe
Kasny, Martin1; Beránková, Kateřina1; Mike, Libor1;  
Novobilsk, Adam2; Koudela, Břetislav3; Horák, Petr1

1. Charles University in Prague, Faculty of Science, Department of 
Parasitology, Prague, Czech Republic; 2. University of Veterinary and 
Pharmaceutical Sciences, Department of Veterinary Ecology and 
Environmental Protection, Brno, Czech Republic; 3. University of 
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Veterinary and Pharmaceutical Sciences, Department of Parasitology, 
Brno, Czech Republic

Fascioloides magna was introduced into Europe with import-
ed game animals (Natural Park La Mandria near Turin, Italy) in 
the second half of the 19th century. Since then F. magna has 
been spreading in Europe and recently several enzootic areas 
with prevalence up to 95 % have been established in Czech 
Republic, Slovakia, Austria, Hungary and Croatia. The com-
mon definitive hosts of F. magna in Europe are cervids; red 
deer (Cervus elaphus), fallow deer (Dama dama) and roe deer 
(Capreolus capreolus), but domestic ruminants, such as cattle 
(dead-end hosts), sheep and goats (aberrant hosts), can 
also be infected when pastures are shared with cervids. For 
definitive and dead-end hosts fascioloidosis is accompanied 
by significant pathological changes of liver and other organs 
or tissues, leading to decrease of fitness (e.g. body weight). 
For the aberrant hosts the infection is usually fatal. Therefore 
a reliable diagnostic method especially for domestic rumin-
ants is required. 

We employed the enzyme-linked immunosorbent assay 
(ELISA) and immunoblot to determine serum antibody 
response of goats experimentally infected with F. magna and 
related species Fasciola hepatica as a comparative model. 
The cross-reaction of serum antibodies against antigens 
from F. magna and F. hepatica excretory-secretory products 
(ESP) was recorded by ELISA, whereas two dimensional 
immunoblot analysis revealed species-specific proteins in 
ESP with no cross-reaction. These proteins (possibly covering 
cysteine peptidase - cathepsin L) could be used as potential 
immunodiagnostic markers. 

CS51.6

Epidemiology of Warble Fly in Wild Deer in Scotland and 
England
Bennett, Kate1; Bird, Nicola1; Carpenter, Mary1;  
Gubbins, James1; Shankar, Shamanthi1; Tyne, Lucy1;  
Colwell, Doug2; Otranto, Domenico3; Fox, Mark1

1. Royal Veterinary College, London, United Kingdom; 2. Agri-Food 
Canada, Lethbridge Research Centre, Lethbridge, AB, Canada; 3. 
Department of Animal Welfare, University of Bari, Bari, Italy

This study was designed to investigate the epidemiology of 
warble fly infestation in wild deer in Scotland and England 
in collaboration with the Forestry Commission, a commercial 
game dealer, Dr. Doug Colwell (Lethbridge, Canada) and Pro-
fessor Domenico Otranto (Bari, Italy). The carcasses (n=569) 
and hides (n=2651) of deer culled between March 2005 and 
September 2008 were examined for warble larvae and scar 
tissue, respectively. Larvae were recovered from Scottish deer 
only and identified on morphological and molecular grounds 
as Hypoderma diana; no H. bovis or lineatum were identified. 
The prevalence of infection based on the recovery of warble 
larvae during the spring was 10.4% in red deer (n=557; mean 

intensity (± SEM) 6.7 (± 1.0), range 1-36) and 25% in roe deer 
(n=12; mean intensity (± SEM) 1.7 (± 0.3), range 1-2). The 
prevalence of infection based on the identification of scars in 
hides examined during the spring and autumn was 26.9% in 
red deer (n=1374; mean intensity (± SEM) 10.4 (± 0.5), range 
1-191); the hides of other deer species (n=844; roe, sika, Pere 
David’s, fallow and muntjac) from Scotland were unaffected. 
New and old warble scars seen in the spring suggested 
that scars associated with the emergence of the previous 
year’s larvae remained visible for ≥1 year. Infected deer were 
distributed largely in northern and western Scotland. Hides 
from 433 deer (roe, fallow, muntjac, red, Chinese water deer, 
sika) in England showed no evidence of infection. Funding 
was provided by Merial Animal Health and the Royal Veterin-
ary College.

CS51.7

Mange in Alpacas, Llamas and Goats in the UK: Incidence 
and Risk
Lusat, Jacqueline; Morgan, Eric; Wall, Richard
University of Bristol, Bristol, United Kingdom

A retrospective postal questionnaire was used to obtain in-
formation about the prevalence of mange and its association 
with husbandry-related risk factors, in alpaca, llama and goat 
herds in the UK. In total 1797 questionnaires were sent out 
to members of the British Alpaca Society, the British Llama 
Society and the British Goat Society, giving response rates of 
40.4%, 29.3% and 22.8% from the three groups, respectively. 
Between January and December 2007, mange was reported 
in 52.2% (151 of 292), 14% (9 of 66) and 21% (41 of 194) 
alpaca, llama and goat herds, respectively. However, only 37-
51% of the farmers had their diagnosis of mange confirmed 
by a veterinarian or animal health laboratory. In herds where 
the causal agent was confirmed: psoroptic, sarcoptic, chorio-
ptic and mixed infections were all reported, with chorioptic 
mange reported most frequently. Risk analysis showed that 
the prevalence of mange in alpacas was significantly associ-
ated with herd size and the country from which the animals 
were imported. Alpaca farmers who had larger herds were 
more likely to report mange and farmers who imported 
their animals from Peru were 1.5 times more likely to report 
mange than farmers who imported animals from elsewhere 
or who did not import. There was no significant confounding 
between these two risk factors. The results show that mange 
continues to be a major problem for camelids and goats in 
the UK, and suggests that inadequate control or quarantine is 
a major factor in allowing infested alpacas to be imported.
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CS51.8

Clinical Paragonimiasis in Southeastern Nigeria: Social 
Structures and Demographic Epistemology
Uttah, Emmanuel C.1; Uttah, Chinasa2; Wokem, Gloria N.3

1. Covenant University, Ota, Nigeria; 2. University of Calabar, Calabar, 
Nigeria; 3. Medical Laboratory Science Department, Rivers State 
University of Science and Technology, Port Harcourt, Rivers State, 
Nigeria

Paragonimiasis is a neglected but emerging zoonotic 
parasitic infection in Nigeria. Structured questionnaire was 
administered in six selected communities in eastern Nigeria, 
Bende, Ohafia, Choba, Emohua, Oyigbo and Odukpani where 
crab-consumption have been observed to be significant, as 
a prelude to a large-scale epidemiological study. In all, 68.8% 
of those interviewed eat crabs, mostly from indigenous rural 
people from coastal villages and villages from river basins. 
There was a possible relationship between crab consumption 
and mother’s educational level, income level, awareness of 
epidemiological implications of eating crabs; but there was 
no association between consumption of crabs and sex, age, 
religious beliefs, nor occupation although fishermen and 
farmers presented important clusters of eaters. Mother’s edu-
cational level was perhaps the central factor in Paragonimia-
sis epidemiology in the region. Crab consumption increased 
with age. Sudanautes africanus infectivity rate was 16.4%. 
Those that consume crabs reported of various symptoms of 
Paragonimiasis such as cough (77.6%), haemoptysis (14.2%), 
chest pain (43.3%), epilepsy (3.7%) and headache (71.2%). 
These symptoms were discussed in relation to demographic 
and social structures.

CS52 - Strategic Control

Thursday, August, 13, 2009

CS52.1

Correlation of Famacha© Anaemia Scoring with 
Haemonchus contortus Infections in Swiss Goat Flocks
Scheuerle, Miriam Carmen1; Mahling, Monia2; Pfister, Kurt1

1. Comparative Tropical Medicine and Parasitology, Ludwig-
Maximilians-Universität, Munich, Germany; 2. Statistical Consulting 
Unit, Department of Statistics, Ludwig-Maximilians-Universität, 
Munich, Germany

Introduction: FAMACHA© is a useful system developed for 
clinical evaluation of anaemia in ruminants, competent of 
detecting infections with blood-sucking Haemonchus sp in 
sub-Saharan Africa. The present study aimed to evaluate the 
accuracy of FAMACHA© for goat flocks in Switzerland. Previ-
ous studies verified the correlation of FAMACHA©-categories 

and the packed cell volume (PCV). Additionally, we investi-
gated the correlation of FAMACHA©-scores and faecal egg 
counts (FEC).

Methods: The system determines the degree of anaemia by 
scoring the colour of the eye mucosa from category 1 (red = 
non-anaemic) to 5 (white = highly-anaemic), based on the 
FAMACHA©-colour-chart. Goats from six farms in Central 
Switzerland were scored for anaemia at four-week intervals, 
from May to October 2008. Simultaneously, PCV and FEC 
were individually ascertained. FEC, PCV and FAMACHA©-
scores were statistically compared to evaluate the efficacy of 
FAMACHA© in detecting Haemonchus contortus infections.

Results: The FAMACHA©-scoring and PCV correlated 
significantly in all months of the study. The sensitivity of 
FAMACHA© in detecting anaemic goats was 86%, using the 
anaemia criteria cut-offs FAMACHA©-categories ≥3 and PCV 
<24%. The sensitivity of the method for detecting goats 
which needed a treatment was >76%, with regard to FEC of 
Haemonchus contortus (treatment cut-offs: FAMACHA ≥3 and 
FEC >300 epg or >600 epg). In addition, the use of FAMACHA 
categories ≥3, as a treatment indicator, revealed that 64% of 
the animals were recommended for treatment. These results 
indicate the suitability of FAMACHA© as a tool for a targeted 
selective anthelmintic treatment of goat flocks in Switzer-
land.

CS52.2

Production Consequences of Weight-Based Targeted 
Selective Treatment of Nematodes in Sheep
Morgan, Eric R.; Stafford, Kathryn; Coles, Gerald
University of Bristol, Bristol, United Kingdom

Targeted selective treatment (TST), in which a proportion of 
the flock is left untreated to preserve anthelmintic-suscept-
ible genotypes in refugia, are increasingly advocated. This 
approach relies on efficient indicators, applicable on com-
mercial farms, to identify individuals that can be left un-
treated without fear of disease or production loss. Electronic 
identification and automated weighing technology enables 
use of short-term changes in weight gain as a workable indi-
cator for TST, but its uptake will be highly dependent on the 
likely production penalty from leaving the fastest growing 
animals untreated. On a commercial flock in south-west UK, 
the weight gain of lambs of various breeds was tracked every 
one to four weeks in summer in 2007 (n = 508) and 2008 
(n = 144), and a variable proportion of the fastest growing 
individuals that also appeared to be in good condition with 
little breech soiling was left untreated during whole-flock 
dosing in June, July and August. Between 10 and 25 % of 
lambs were selected for non-treatment on at least one occa-
sion (c.f. 2-3 treatments of other lambs). Subsequent weight 
gain of untreated animals was not reduced relative to their 
peers over the whole grazing season. Faecal egg counts from 
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untreated individuals at the time of treatment did not differ 
significantly from those of the rest of the flock, showing that 
untreated animals contributed effectively to refugia. Results 
suggest that weight-gain based TST can be applied without 
production loss on intensive sheep farms in temperate areas. 
This work was funded by EU FP-6 STREP FOOD-CT-2005-
022851-PARASOL.

CS52.3

Antioxidants as drug targets for the control of 
Haemonchus contortus
Hudson, Amanda L.; Davey, Mary
Institute for the Biotechnology of Infectious Diseases (IBID)/ University 
of Technology, Sydney (UTS), Ultimo, NSW, Australia

Parasitic nematodes require antioxidant enzymes to combat 
the reactive oxygen species produced not only by their own 
metabolism but also by the host defence. This suggests the 
antioxidant enzymes may provide effective targets for para-
site control. We have characterised the thioredoxin system 
of the economically important parasitic nematode, Hae-
monchus contortus. This consists of peroxiredoxins, which 
detoxify hydrogen peroxide, and thioredoxin and thioredoxin 
reductase which regenerate the active peroxiredoxin. 
Thioredoxin reductase is an evolutionarily diverse enzyme 
with two homologues identified in H. contortus, one of 
which contains a selenocysteine residue similar to that found 
in higher eukaryotes, while the other enzyme is significantly 
different. Two homologues of the peroxiredoxins have also 
been identified in H. contortus, both with high and specific 
activity in in vitro assays. The cytoplasmic peroxiredoxin is 
also highly antigenic and is secreted by the parasite, making 
it accessible to the host’s immune system. Recent evidence 
suggests that parasite peroxiredoxins are involved in host-
parasite interactions where they may regulate the host’s 
immune system. Using the closely related model nematode 
Caenorhabditis elegans, we have investigated the role of 
these enzymes in nematode survival and response to drug 
treatment. The importance of these enzymes, their diversity 
and their accessibility to the host immune system, makes 
them prime candidates for drug and/or vaccine targets. Sup-
ported by a scholarship from Meat and Livestock Australia.

CS52.4

Performance of lambs in a Scottish field trial that were 
subjected to either a targeted treatment or targeted 
selective treatment anthelmintic regime
Greer, Andrew Walter1, 2; Kenyon, Fiona2; Bartley, David J.2; 
Burgess, Charlotte G.2; Donnan, Alison A.2; McBean, David2; 
Bartley, Yvonne2; Jackson, Frank2

1. Faculty of Agriculture and Life Science, Lincoln University, Lincoln, 
Canterbury, New Zealand; 2. Parasitology Division, Moredun Research 
Institute, Edinburgh, United Kingdom

The performance of grazing lambs that were subjected to 
either a targeted treatment (TT) or targeted selective treat-
ment (TST) anthelmintic regime was evaluated. TT animals 
received three whole-flock treatments administered at 
strategic times throughout the grazing season. TST animals 
were administered anthelmintic on an individual basis ac-
cording to need as determined by a decision support model 
which predicted animal performance. Treatment regimes 
were compared to both a neo-suppressive treatment (NST) 
in which a whole-flock treatment was administered every 
four weeks and a metaphylactic/therapeutic treatment (MT) 
which consisted of a whole flock treatment administered 
when clinical signs of parasitism were evident. The results for 
two consecutive grazing seasons are presented. The mean 
number of treatments per individual during 2007 was 3.0, 
2.6, 5.0 and 2.0 and during 2008 was 3.0, 1.9, 5.0 and 2.0 for 
TT, TST, NST and MT groups, respectively. Mean liveweight 
gain over the two years was similar for TT, TST and NST, be-
ing 146 s.e. 2.4, 147 s.e. 3.2 and 148 s.e. 3.5 g.d-1, but was 
reduced in the MT animals, being 126 s.e. 2.8 g.d-1 (P<0.001). 
Both TT and TST treatment regimes appear to offer a means 
of reducing anthelmintic usage with a minimal cost to animal 
performance, providing sufficient parasitological knowledge 
is available to determine a suitable TT regime. Furthermore, 
variation in the number of treatments required for individ-
uals in the TST regime suggested this approach may provide 
information that will aid the selection of animals that are less 
reliant on anthelmintic intervention. 

CS52.5

Serum Pepsinogen Levels to Monitor Gastrointestinal 
Nematode Infections in Cattle Revisited
Charlier, Johannes1; Dorny, Pierre1; Levecke, Bruno1; von 
Samson-Himmelstjerna, Georg2; Höglund, Johan3; Demeler, 
Janina2; Vercruysse, Jozef1

1. UGent, Merelbeke, Belgium; 2. Institute for Parasitology, Hannover, 
Germany; 3. Department of Parasitology (SWEPAR), Uppsala, Sweden

In response to the increasing concerns on the development 
of anthelmintic resistance, targeted and selective anthelmin-
tic treatment methods are promoted. Serum pepsinogen 
levels are traditionally considered as a suitable parameter to 
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evaluate levels of infection with gastrointestinal nematodes 
in first-season grazing (FSG) calves, but has not become 
widely established tool in veterinary diagnostic labs. The 
objectives of this study were to revisit serum pepsinogen 
concentration as diagnostic parameter. First, we investigated 
the reproducibility of the pepsinogen assay between differ-
ent labs. Next, a field survey was performed including 669 
farms. Based on the observed infection levels, the variations 
in pepsinogen levels between animals and herds and optimal 
sample size were calculated. On a subset of herds, advice was 
given to the farmer and veterinarian based on pepsinogen 
levels of FSG calves at housing on the applied control strat-
egy in the next generation of FSG calves. We observed a poor 
reproducibility of the assay between different labs. Of 82 
herds that were followed-up, 32 herds could be adviced to re-
duce chemoprophylaxis in the next generation of FSG calves. 
This resulted in a significant decrease in number of anthel-
mintic treatments and slightly increased infection levels in 
the next generation of calves. We conclude that the serum 
pepsinogen level is a suitable parameter to monitor GI nema-
tode infections in FSG calves supporting target anthelmintic 
treatments to the most infected herds, but more efforts are 
needed to standardize the assay among veterinary labs.

CS52.6

Targeted Selective Treatments Maintain Susceptibility to 
Ivermectin Treatment in Lambs in a Scottish Field Trial
Kenyon, Fiona1; Greer, Andrew W.1, 2; Bartley, David J.1; 
Burgess, Charlotte G.1; Donnan, Alison A.1; McBean, David W.1; 
Bartley, Yvonne1; Jackson, Frank1

1. Moredun Research Institute, Edinburgh, United Kingdom; 2. Lincoln 
University, Canterbury, New Zealand

A replicated field study has been conducted in lambs 
over 3 years to compare the effects of different ivermectin 
treatment strategies on the development of anthelmintic 
resistance in gastrointestinal parasites. A targeted select-
ive treatment (TST) regime; where individual animals were 
selected for treatment on the basis of need, was evaluated 
against targeted treatments (TT); whole group treatments at 
strategically appropriate times, neo-suppressive treatments 
(NST); whole group treatment every 4 weeks and metaphyl-
actic/therapeutic treatments (MT); whole group treatments 
given upon the appearance of clinical signs of disease in 
some individuals. Early and late season worm burdens were 
obtained from tracer lambs each year. Results show that the 
NST group consistently had the lowest mean worm burdens 
(mean 11,720) followed by the TST (mean 23,479), TT (mean 
24,841) and MT (mean 26,950). Faecal samples were collected 
every two weeks for faecal egg count (FEC) analysis and 
faecal egg count reduction tests (FECRT) were conducted 
after every anthelmintic treatment. For every treatment given 
to an animal in the TST group, 2.08, 1.25 and 0.96 treatments 
were given to the NST, TT and MT groups respectively. FECRT 

results reveal that the mean efficacy was maintained in the 
TST, TT and MT groups, with efficacies of 95%, 94.7% and 
99.2% respectively, whereas mean efficacy reduced each year 
in the NST group to a low of 79% in 2008. Implementation 
of either TST or TT approaches can help to slow the rate of 
development of anthelmintic resistance and provide options 
for the sustainable use of anthelmintics.

CS52.7

Random Anthelmintic Treatments in Sheep: Targeted 
Selective Treatment for the Dummies
Cabaret, Jacques1; Silvestre, Anne1; Sauve, Christine1;  
Cortet, Jacques1; Gaba, Sabrina2

1. INRA, Nouzilly, France; 2. INRA, Dijon, France

Targeted selective anthelmintic treatments are an alternative 
for sustainable use of available drugs against gastrointestinal 
strongyles. We treated monthly 20% of the flock at random-
based on previous modelling investigations. The lambs were 
grazed on pasture from April to October. The paddocks were 
contaminated with Haemonchus contortus, Teladorsagia cir-
cumcincta, Trichostrongylus colubriformis and Trichostrong-
ylus axei that were partly resistant to benzimidazoles (ap-
proximately 50% efficacy based on faecal egg reduction test). 
Ivermectin was used since the gastrointestinal nematodes 
were susceptible to this drug. The random targeted selective 
treatment (RTST) on lambs grazed two paddocks was com-
pared to a monthly treatment (MT)on lambs grazed on two 
paddocks. The parasitic infection in november (e.g. at the end 
of the grazing season) was higher in RTST than in MT, based 
either on EPG (520 RTST vs 210 monthly treated) or worm 
counts at necropsy (total worms 2700 vs 1500, significant at 
p<0.05). There was a significant decrease in T.colubriformis 
and increase of Te. circumcincta in monthly treated lambs. Ef-
ficacy of benzimidazole evaluated on FECR test was 80% and 
40% on worm counts) in RTST and significantly lower in MT. 
This indicates a positive effect on the efficacy of the benzimi-
dazoles possibly due to modification of helminth fauna. The 
weight of lambs at the end of grazing season were 39 in RTST 
vs 38.5 kg in MT, and the carcasses weighted 16.6 kg RTST vs 
17.6 in MT, the differences being nonsignificant. Thus random 
treatment of lambs appears to be equivalent to monthly "sup-
pressive" treatments, at least in medium intensity infection. 
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CS52.8

A Participatory Approach for Small-Scale Caribbean 
Farmers in Goat Health Research and Extension
Vatta, Adriano F.3, 4, 1; Krecek, Rosina C.1, 2; Kelly, Patrick J.1;  
de Villiers, Johannes F.5; Gumede, Sibusiso A.5;  
Mapeyi, Nobuntu P.5, 6; Harrison, Leslie J.7; Pearson, R. Anne7; 
Rijkenberg, Frits H.4; Worth, Steven H.4

1. Ross University School of Veterinary Medicine, North Brunswick, 
NJ, USA; 2. University of Johannesburg, Auckland Park, South Africa; 
3. Onderstepoort Veterinary Institute, Onderstepoort, South Africa; 
4. University of KwaZulu-Natal, Scottsville, South Africa; 5. KwaZulu-
Natal Department of Agriculture and Environmental Affairs, Hilton, 
South Africa; 6. Eastern Cape Department of Agriculture, Stutterheim, 
South Africa; 7. Royal (Dick) School of Veterinary Studies, University of 
Edinburgh, Midlothian, United Kingdom

Studies in KwaZulu-Natal Province, South Africa indicated 
that small-scale farmers considered diarrhoea, gastro-in-
testinal helminth infection and poor reproductive perform-
ance to be major problems in their goats. The situation was 
exacerbated by a lack of information on goat health and 
management. In order to facilitate acquisition of the skills 
and knowledge necessary to improve goat management 
and address the major problem of Haemonchus spp. infec-
tion, a collaborative project was developed with the farmers. 
The methodology involved participation of the farmers in 
on-farm experimentation and in the development of a “Goat-
keepers’ Animal Health Care Manual”. The process nurtured 
“champions” in the local farming community who acted as 
important role models and advisors for other farmers. Several 
areas for future collaboration were identified, including 
assisting the farmers to develop their analytical and record-
keeping skills. The efficacy of the project was enhanced by an 
interdisciplinary approach involving staff from universities, 
research Institutes and extension practitioners collaborating 
with the farming community. This approach is applicable to 
other similar small-scale farming systems, including those in 
the Caribbean. There is a paucity of knowledge of the epi-
demiology of livestock helminths in the Caribbean. However 
pilot studies on Grenada, Montserrat, Nevis and Dominica 
indicated that Haemonchus is the predominant nematode 
genus in sheep, goats and cattle. An overview of the partici-
patory process is thus presented as a stimulus for discussion 
of approaches to optimise goat health research and exten-
sion in the Caribbean.

CS53 - Arctic Symposium

Thursday, August, 13, 2009

CS53.1

Parasitic Zoonoses in the Arctic
Jones, Andria1; Polley, Lydden2; Thompson, R.C. Andrew3; 
Simard, Manon4; Jenkins, Emily J.2; Kutz, Susan5

1. University of Guelph, Ontario Veterinary College, Guelph, ON, 
Canada; 2. Department of Veterinary Microbiology, University of 
Saskatchewan, Saskatoo, SK, Canada; 3. School of Veterinary and 
Biomedical Sciences, Murdoch University, Murdoch, WA, Australia; 4. 
Nunavik Research Center, Makivik Corporation, Kuujjuaq, QC, Canada; 
5. Faculty of Veterinary Medicine, University of Calgary, Calgary, AB, 
Canada

Zoonoses, or diseases passed between vertebrate animals 
and humans, can pose risk to human health and are varied 
in nature. The epidemiology of zoonoses is in large part 
determined by the relationships between animals and hu-
mans within their shared environment. As climates change 
throughout the world, they are expected to impact the 
epidemiology of parasitic diseases via changes in the biotic 
and abiotic elements of ecosystems. Arctic ecosystems are 
likely to be particularly vulnerable to these impacts of climate 
change, and may also serve as sentinels for other parts of the 
world. Now more than ever, quality research in Arctic parasit-
ology is essential to gain vital baseline data, understand and 
investigate changes in the epidemiology of parasitic dis-
eases, and to control negative impacts on human and animal 
health.

In this session, we bring together researchers representing 
a wide array of disciplines to showcase several research 
programs in arctic parasitology and to discuss avenues to 
improve future research endeavours. This session will provide 
the opportunity to demonstrate the importance of an eco-
system approach to investigating disease in Arctic popula-
tions, how to avoid common biases in Arctic wildlife research, 
and how molecular epidemiological tools may be used to 
improve our understanding of Arctic parasitology.
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CS54 - Giardia and Cryptosporidium Symposium

Thursday, August, 13, 2009

CS54.1

Giardia and Cryptosporidium Symposium
Olson, Merle E.1; Buret, Andre2; Ralston, Brenda3; O’Handley, 
Ryan4; Dixon, Brent5; Thompson, R.C. Andrew4

1. Bow Valley Research, University of Alberta, Calgary, AB, Canada; 2. 
University of Calgary, Calgary, AB, Canada; 3. Alberta Agriculture and 
Food, Airdrie, AB, Canada; 4. Murdoch University, Perth, WA, Australia; 
5. Health Canada, Ottawa, ON, Canada; 6. School of Veterinary and 
Biomedical Sciences, Murdoch University, Murdoch, WA, Australia

Leading Giardia and Cryptosporidium researchers will review 
the current state of knowledge of Giardia and Cryptosporid-
ium infection in domestic and wild animals. They will focus 
on the most recent discoveries from their laboratories as 
well as others. The topics that will be covered will include 1) 
How Giardia and Cryptosporidium Cause Clinical Signs; 2) 
Impact of Giardiasis and Cryptosporidiosis on performance in 
Food animals; 3) Treatment and prevention of Giardiasis and 
Cryptosporidium in Animals; 4) Identification of Giardia and 
Cryptosporidium in animals and the environment 5) Zoo-
notic Significance of Giardia and Cryptosporidium.

CS55 - Non-pharma Control

Thursday, August, 13, 2009

CS55.1

Evaluation of Plantain (Plantango lanceolata) as Suitable 
Peri-Parturient Feed for Multiple Bearing Ewes
McAnulty, Robin William; Judson, Glen; Sedcole, Richard
Agriculture & Life Sciences Division, Lincoln University, Christchurch, 
New Zealand

Current NZ pasture systems (perennial ryegrass/white clover) 
appear to be sub optimal in supply of metabolizable pro-
tein (MP) for lactating ewes and an increase in MP supply to 
lactating ewe is beneficial to ewe performance. The per-
formance of ewes and their lambs grazing either plantain or 
perennial ryegrass was evaluated. 

120 twin bearing ewes were randomly allocated to one of 
two pasture treatments, with 3 replicates and run for two 
years (2x3x2). Animals were set stocked on Perennial ryegrass 
or Plantain, from pre-lambing until weaning. Stocking rates 
were reviewed weekly to maintain pasture covers in year one 

whereas in year 2 all treatments were set stocked. All ewes 
were infected with 10,000 (year 1) and 30,000 (year 2) Tela-
dorsadagia circumcincta larvae 7 days before parturition. FEC 
and liveweights of ewes and lambs were monitored weekly. 

Increased levels of parasitism seen in year two, related to an 
increase in larval challenge given, resulting in 3x higher ewe 
FEC. Large differences seen in mean ewe liveweights be-
tween treatments where significant (p<0.001) across years. In 
both years Ewe FEC for Plantain treatment were significantly 
lower than ewes grazing Perennial ryegrass (p=0.025). Lamb 
growth rates of 302 and 362 g/d for Perennial and Plantain 
treatments respectively, were significantly different (p<0.05). 
FEC of Perennial lambs were lower than Plantain lambs 
(P<0.05) in year one but not in year 2. Differences in ewe and 
lamb performance could not be solely attributed to intake 
differences. Implications of the resultant pasture contamina-
tion and improved lamb growth will be discussed. 

CS55.2

Kinetics of Capture and Infection of Infective Larvae 
of Trichostrongylides and Free-Living Nematodes 
panagrellus by Duddingtonia flagrans
Cruz, Daniela G.2; Araujo, Flavia B.1; Savio, Daniel1; Santos, 
Clóvis P.2; Molento, Marcelo Beltrao1

1. UFPR, Curitiba, Brazil; 2. UENF, Campos, Brazil

Duddingtonia flagrans, a nematophagous fungus, has been 
investigated during the last years as an agent for biological 
control of gastrointestinal nematodes of production ani-
mals. However, little is known concerning the kinetics of 
D. flagrans capture and infection on parasites. In this study 
these parameters were evaluated in the infective larvae (L3) 
of Trichostrongylides of sheep and free-living nematodes 
Panagrellus. The fungus was inoculated in plates containing 
an agar medium and the nematodes for 07 days. The inter-
action was monitored for 1, 3, 4, 5, 10, 15, 20 and 25h and 
the images were obtained using an optical microscopy. 
After 1h of L3 or Panagrellus sp. inoculation it was possible 
to observed the presence of traps and the capture of the 
nematodes. The nematodes were alive in the 1st and 3rd h 
while with 4 h, the infection and death of the Panagrellus 
occurred. Only with 15h of interaction the fungus invaded L3 
and the region of penetration showed cellular modification 
with amorphous appearance and the presence of hyphae. In 
this time, the hyphae had filled the whole body of Panagrel-
lus. The complete occupation of the body of L3 was with 20h 
of interaction. L3 was completely destroyed after 25h leaving 
only its cuticle. There were no specific sites in the cuticle of 
nematodes for hyphae adhesion and penetration. The pro-
cess of capture, infection, death and degradation of nema-
todes by the fungus D. flagrans is completed in 25h in vitro.
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CS55.3

Differences in the Response of the Motility and 
Exsheathment Process of Haemonchus contortus Larvae 
Exposed to Tropical Tannin Rich Sources
Alonso-Diaz, Miguel Angel1, 2; Torres-Acosta, Felipe1; 
Sandoval-Castro, Carlos Alfredo1; Hoste, Herve3

1. Universidad Autonoma de Yucatan, Merida, Mexico; 2. Centro de 
Enseñanza Investigación y Extensión en Ganadería Tropical. FMVZ, 
Universidad Nacional Autónoma de México, Martínez de la Torre, 
Veracruz, Mexico; 3. UMR 1225 INRA DGER, Toulouse, France

Introduction: Tannin rich plants (TRP) are being tested for 
anthelmintic effects with different in vitro techniques. Differ-
ences in sensibility between techniques are unknown. The 
present trial compared the sensibility of the larval motility 
and exsheathment assays on Haemonchus contortus larvae 
exposed to tropical tannin rich sources. 

Methods: Water/Acetonic extracts of Acacia gaumeri, 
Brosimum alicastrum, Havardia albicans and Leucaena 
leucocephala were used. Content of total phenols (TP), total 
tannins (TT) and condensed tannins (CT) were measured 
for each extract. Larval response to extracts was compared 
between the Larval Migration Inhibition (LMI) and the larval 
exsheathment assays with H. contortus L3 larvae. Increasing 
concentrations of lyophilized extracts were used (75, 150, 
300, 600, 1200 µg/ml PBS). A General Lineal Model (GLM) test 
was used to determine the dose-effect in the LMI test or the 
difference in the percentage of exsheathed larvae between 
control and treated groups. 

Results: The LMI test showed a dose-dependent anthelmin-
tic effect for H. albicans (P<0.001) and A. gaumeri (P<0.05), the 
plants with the highest levels of TP, TT and CT, but not for L. 
leucocephala and B. alicastrum. In contrast, the exsheathment 
process was affected (P<0.001) by all doses of H. albicans and 
A. gaumeri extracts and a dose-dependent process was found 
for B. alicastrum and L. leucocephala. 

Conclusions: Results showed that tropical TRP extracts are 
more potent inhibitors of the exsheathment process than the 
motility of H. contortus L3. This information underlines the 
need for standardization of the methodological procedures 
to evaluate anthelmintic properties of plants.

CS55.4

In vivo Anti-Coccidial Efficacy of Sainfoin Against Eimeria 
spp in Lambs
Saratsis, Anastasios1, 3; Stefanakis, Alexandros2;  
Volanis, Manousos2; Joachim, Anja3; Sotiraki, Smaragda1

1. Veterinary Research Institute NAGREF, Thessaloniki, Greece; 2. 
NAGREF - Asomati Agricultural Research Station, Amari Crete, Greece; 3. 
Institut fuer Parasitologie & Zoologie, Department fuer Pathobiologie, 
Veterinaermedizinische Universitaet Wien, Vienna, Austria

The prospect of exploiting the antiparasitic effects of plants 
that contain plant secondary metabolites in order to provide 
an alternative to chemical treatments in grazing livestock has 
stimulated research in this area. Sainfoin (Onobrychis vicii-
folia) is a legume that contains a variety of such compounds 
as phenolic glucosides, flavonols, flavonol glycosides and 
condensed tannins. Several studies have investigated the 
effect of sainfoin against nematodes but information on coc-
cidia remains scarce. The aim of this study was to screen the 
in vivo anticoccidial effect of sainfoin when fed as hay to nat-
urally infected lambs. The trial took place on a farm where the 
presence of Eimeria among lambs was previously confirmed. 
Three groups of 12 lambs each were included assigned to 
either: group A (receiving sainfoin hay); group B (receiving 
lucerne hay and no further treatment) and group C (receiving 
lucerne hay and treated twice during the trial (week 1 and 
5) with diclazuril at the recommended dose rate). The trial 
started at weaning of the animals and lasted for 2 months. 
During this period, at weekly intervals, faecal consistency 
scores and oocyst excretion (opg) were recorded. The results 
showed reductions in the mean opg number in group A com-
pared to group B (i.e – 50.2%, - 47.7% and -60.3% 6, 7 and 8 
weeks post weaning respectively). In contrast, oocyst excre-
tion in group C increased significantly after both treatments 
being much higher at the end of the trial compared to group 
B (66.1%) possibly indicating that treatment obstructed host 
resistance appearance. 

CS55.5

Anthelmintic Activity of Some Plants with Particular 
Reference to Their Condensed Tannin Content
Bachaya, Hafiz .; Iqbal, Zafar; Khan, Muhammad Nisar;  
Abbas, Rao Z.; Jabbar, Abdul
Department of Parasitology, University of Agriculture, Faisalabad, 
Pakistan

Anthelmintic activity of 32 plants was evaluated in vitro 
[adult motility assay (AMA), egg hatch test (EHT) and larval 
development assay (LDA)] and/or in vivo [fecal egg count 
reduction test (FECRT) in sheep]. The anthelmintic activity 
was exhibited by Butea monosperma, Calotropis procera, 
Camellia sinensis and Azadirachta indica in AMA, EHT and 
LDA, by Morus alba, Areca catechu, Eucalyptus camaldu-
lensis and Artemisia brevifolia in EHT and LDA, by Zingiber 
officinale in LDA and AMA, by Melia azedarach and Fumaria 
parviflora in EHT and by Syzgium cumini, Mallotus philip-
pinensis, Caesalpinia bonduc, Eremostachys vicaryi, Vernonia 
anthelmintica in AMA. The best in vivo anthelmintic activ-
ity against gastrointestinal nematodes of sheep based on 
reduction in fecal egg counts (EPG) was exhibited by crude 
methanol extracts of Cassia fistula [93.3%; day 15 post treat-
ment (PT)] followed by Butea monospema (91.7%), Syzgium 
cuminii (88.5%), Terminalia arjuna (87.3%), Zyziphus num-
mularia (87%), Acacia nilotica (80.1%), Albizia lebbeck (76.7%) 
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and Fumaria parviflora (54%) @ 3 g kg-1 body weight. Plants 
having higher condensed tannin (CT) content [>6 to 10% of 
dry matter (DM)] as assayed by Butanol-HCl method resulted 
in higher (87.0 to 91.7%) reduction in EPG compared with 54 
to 80.1% reduction with plants having lower levels of CT con-
tent (>3 to 6% of DM). It was concluded that (i) ovicidal and/
or larvicidal effects of plants indicate presence of a variety of 
chemicals having anthelmintic potential, and (ii) CT content 
of the plants have an important role in their anthelmintic 
activity both in vitro and in vivo. 

CS55.6

Mode of Action of Phytohaemagglutinin lectin on the 
Control of Gastrointestinal Parasites in Sheep
Rios-de Alvarez, Leyla1; Jackson, Frank2; Greer, Andrew W.3; 
Grant, George4; Huntley, John F.5

1. Animal Production Institute. Agronomy School. Universidad Central 
de Venezuela, Maracay, Venezuela; 2. Moredun Research Institute. 
Parasitology Division, Edinburgh. Midlothian, United Kingdom; 3. 
Faculty of Agriculture and Life Sciences. Lincoln University., Canterbury, 
New Zealand; 4. Rowett Research Institute, Aberdeen, United Kingdom; 
5. Moredun Research Institute. Parasitology Division, Edinburgh. 
Midlothian, United Kingdom

Lectins are well known to have potent immunostimulatory 
properties. Additionally we have shown an inhibitory effect 
on larval feeding of ovine gastrointestinal parasite (GIP) in 
vitro. However, the use of plant lectins in the control GIP in 
vivo and their effect on the immune response of the host 
has not been evaluated. This study examined the ability of 
the plant lectin phytohaemagglutinin (PHA) to control GIP 
in sheep. Twenty-four lambs were allocated to one of four 
groups (n=6) in a 2x2 factorial design with treatments being 
either infection (-P: no infection vs. +P: mixed infection with 
Teladorsagia circumcincta and Trichostrongylus colubri-
formis) or PHA administration (-L: no PHA vs. +L: oral dose 
of 80 mg PHA/animal/d), for 6 weeks. Compared with their 
non-dosed counterparts, PHA significantly reduced the faecal 
egg counts (egg/g) between days 25 and 36 post infection 
(P=0.033) and had a tendency to reduce the ability of larvae 
to penetrate abomasal tissue, as evaluated by an in vitro 
larval establishment test (P=0.063). PHA did not affect cell 
populations of the intestine. In abomasal tissue of parasitised 
animals, PHA induced an increase in the number of PAS-posi-
tive cells (P=0.034) and had a tendency (P=0.060) to reduce T 
helper cells. No changes in mucosal mast cells were observed 
in any of the animals. These results indicate that PHA may 
have a transient effect on adult fecundity and/or local muco-
sal immune responses during GIP infection, although further 
studies are required to define both the direct and indirect 
effects of PHA in vivo.

CS55.7

In vitro and in vivo Anthelmintic Activity of Some Browse 
Mediterranean Plants Against Parasitic Nematodes
Manolaraki, Foteini2, 1; Stefanakis, Alexandros3;  
Volanis, Manousos3; Hoste, Herve2; Sotiraki, Smaragda1

1. Veterinary Research Institute NAGREF, Thessaloniki, Greece; 2. UMR 
1225 INRA/DGER Ecole Nationale Vétérinaire de Toulouse, Toulouse, 
France; 3. NAGREF - Asomati Agricultural Research Station, Amari Crete, 
Greece

Anthelmintic resistance in gastrointestinal nematodes 
imposes to find alternative solutions to chemical treatments. 
Among those, tannin-rich plants with anthelmintic proper-
ties represents an innovative option. Most current data have 
been acquired on legume forages. Information on browse 
plants remains few. Our objectives were i) to screen the in 
vitro effects on Haemonchus contortus of 7 plant extracts 
(carob, pear tree, kermes oak, Pistachia, sainfoin, chest nut 
and olive) collected from the Mediterranean area; ii) to verify 
the role of tannins in those effects; iii) to verify in vivo these 
anthelmintic effects. 

The in vitro screening was measured by the Larval Migration 
Inhibition Assay. Statistical analyses indicated significant dif-
ferences in LMIA for all extracts except olive. After adding an 
inhibitor of tannins to extracts, the LMIA values were restored 
to control values for all active plants, except pistachia and 
carob, confirming main role tannins.

In the in vivo experiment, 48 lambs composed 6 experiment-
al groups, depending on the diet given prior infection (D-14): 
pistachia (G1), oak (G2), carob (G3), sainfoin (G4). Two control 
groups received lucerne (G5 and 6). On D0, G1 to G5 were in-
fected with H. contortus and Trichostrongylus colubriformis, 
G6 remaining uninfected. Parasitological and pathophysio-
logical measurements were performed weekly post infection 
(PI). After slaughtering (D45 PI), worm counts and fecundity 
were assessed. The consumption of the plants was associated 
with significant decreases of egg excretion, overall related 
with a decreased worm fecundity. Significant reductions of T. 
colubriformis populations were also observed with carob and 
sainfoin. 

CS55.8

Effects of Artemisinin and Artemisia Annua Products on 
Experimental Haemonchus contortus Infection in Gerbils 
(Meriones unguiculatus)
Squires, Jill M.1; Zajac, Anne M.1; Ferreira, Jorge F.2;  
Lindsay, David S.1

1. Department of Biomedical Sciences and Pathobiology, Virginia-
Maryland Regional College of Veterinary Medicine, Blacksburg, VA, USA; 
2. USDA-Agricultural Research Station, Appalachian Farming Systems 
Research Center, Beaver, WV, USA
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Haemonchus contortus is a blood-sucking abomasal parasite 
responsible for major losses to small ruminant producers 
worldwide. Resistance of this nematode to commercial 
anthelmintics has produced a demand for alternative control 
methods. Artemisia annua is an herb used as an ancient 
Chinese remedy for various ailments including malaria and 
helminth infections. Artemisinin, a compound isolated from 
A. annua, has been shown experimentally to have activity 
against schistosomes. Artemisinin and A. annua aqueous 
extract (AE) and ethanolic extract (EE) were evaluated against 
H. contortus in a gerbil model. In all experiments, gerbils 
were infected with 600 third-stage larvae. In one experiment, 
gerbils were treated orally with 400 mg/kg artemisinin once 
or 200 mg/kg artemisinin daily for 5 days. In a second experi-
ment, gerbils were treated daily for 5 days with 600 mg/kg AE 
or EE. On day 9 post-infection, gerbils were killed, their stom-
achs removed, and the worms counted. Artemisinin once 
or daily for 5 days did not show anthelmintic activity (-25% 
and -35% parasite reduction, respectively) compared to 
untreated control groups. Artemisia annua AE and EE caused 
2% and 25% parasite reduction, respectively, compared to 
an untreated control group. Differences were not statistically 
significant in either experiment. Artemisinin and A. annua ex-
tracts did not significantly affect H. contortus in gerbils at the 
given dosages. Further studies are being conducted to assess 
the effects of an essential oil of A. annua and an increased 
dosage of A. annua ethanolic extract.

CS56 - Epidemiology

Thursday, August, 13, 2009

CS56.1

Toxoplasma gondii Infection in Greek Dairy Small 
Ruminant Flocks Detected by ELISA in Blood Samples
Tzanidakis, Nikolaos 1, 2; Sotiraki, Smaragda1;  
Kiossis, Euaggelos 2; Brozos, Christos2; Maksimov, Pavlo3; 
Schares, Gereon 3

1. Veterinary research Institute NAGREF, Thessaloniki, Greece; 2. Clinic 
of Farm Animals, Faculty of Veterinary Medicine, Aristotle University, 
Thessaloniki, Greece; 3. Institute of Epidemiology, Friedrich-Loeffler-
Institut Federal Research Institute for Animal Health, Wusterhausen, 
Germany

Infection with Toxoplasma gondii is one of the most com-
mon parasitic infections in humans and other warm-blooded 
animals. Except of its zoonotic importance, T. gondii infection 
in sheep and goats can cause several economically import-
ant reproductive problems such as impaired reproduction 
performance and abortions. The objective of this study was 
to explore the presence and the extent of T. gondii infection 

in dairy small ruminants in Greece by conducting a seroepi-
demiological survey. For this, blood samples were collected 
from 1,511 sheep and 544 goats coming from 69 different 
private farms (35 of sheep, 11 of goats and 23 mixed) situated 
in two different regions of Northern Greece. Moreover, in 
order to identify putative risk factors, information on history 
of abortions and management practices was collected, using 
a farmers’ questionnaire. An in-house ELISA based on affinity 
purified p30 (Tg SAG1) from T. gondii tachyzoites was ap-
plied. Seropositive animals were found in 98,5% of the flocks 
(100% of the sheep and mixed flocks and 91 % of the goat 
flocks) while the overall prevalence was 47% for sheep and 
28% for goats. The mountainous area reveals a lower sero-
prevalence (41 %) as compared to the coastal area (67%). In 
conclusion, Toxoplasma gondii infection is extremely wide-
spread among dairy sheep and goats in Greece. Those results 
strongly indicate a high level of exposure of sheep and goats 
to this parasite fact that has to be further explored, in order 
to obtain information on its contribution to livestock abor-
tion problems and its zoonotic prospective. 

CS56.2

Preliminary Research into the Lifecycle of 
Haemogregarina fitzsimonsi Dias, 1953 and its Possible 
Use as a Bio-indicator for Host Population Health
Cook, Courtney A.1; Smit, Nico J.1; Davies, Angela J.2, 1

1. University of Johannesburg, Johannesburg, South Africa; 2. University 
of Kingston Upon Thames, London, United Kingdom

Research regarding apicomplexan haematozoa in southern 
African tortoises is almost nonexistent, with the exception 
of that in the early 1900’s and Dias’ (1953) research in Mo-
zambique. South Africa has the world’s highest biodivers-
ity of tortoises and therefore may harbour an equivalent 
apicomplexan biodiversity. Apicomplexans recorded by 
Dias (1953), Haemogregarina fitzsimonsi, Haemogregarina 
parvula and Haemoproteus balazuci, have recently been 
recorded infecting 6/14 tortoise species in South Africa. 
Lifecycles regarding the two haemogregarines require 
elucidation for correct taxonomic placement. Siddall (1995), 
placed all species of chelonian haemogregarines into the 
genus Haemogregarina (sensu stricto), the parasite being 
strictly transmitted by a leech vector. This may be incorrect 
for terrestrial chelonians, as was found with the Palaearctic 
Testudo graeca and T. marginata infected with Hemolivia 
mauritanica (Sergent and Sergent, 1904) transmitted by 
the tick vector, Hyalomma aegyptium. Giemsa’s-stained 
thin blood smears and tick species collected from Chersina 
angulata and Stigmochelys pardalis, infected with the most 
prevalent apicomplexan haematozoan, H. fitzsimonsi, were 
screened. Ticks fixed in 10% neutral buffered formalin from 
infected individuals were studied using standard histological 
techniques as well as transmission electron microscopy. If 
sporogony occurs within the gut epithelial cells of the tick 
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combined with the erythrocytic merogony already found in 
the tortoises, it may be possible to determine if H. fitzsimonsi 
and possibly H. parvula belong to the genus Hemolivia. Addi-
tionally, prevalence and intensity of apicomplexans will be 
recorded along with tortoise body condition to determine if 
these parasites may be used as bio-indicators of wild tortoise 
population health.

CS56.3

Toxocara vitulorum: First Field Case in the Netherlands
Borgsteede, Fred1; Holzhauer, Menno2; Herder, Floortje3; 
Veldhuis, Liesbeth3; Hegeman, Coen4

1. Central Veterinary Institute, Lelystad, Netherlands; 2. Animal Health 
Servive, Deventer, Netherlands; 3. Private Practice, Hellendoorn, 
Netherlands; 4. Animal Health Service, Deventer, Netherlands

In September 2008, we were warned by a practitioner that 
she had found a lot of Ascaris-like eggs in the faeces of a 
suckling calf which showed clinical signs such as diarrhoea 
and weakness. A sample of the faeces was sent to the GD 
(Animal Health Service). We found an EPG of 25,000 and it 
was confirmed that we were dealing with a Toxocara vitu-
lorum infection. More calves of the herd were sampled and 
some of them were also positive. After housing in November, 
all calves were treated with doramectin. In faecal samples 
taken after treatment, no eggs were found. Because calves 
can become infected by drinking milk from their dam, the 
family lines of the positive calves were analyzed. It was clear 
that the infected calves belonged to two different family 
lines. The oldest cow on the farm that could be regarded as 
carrying the infection was born in January 1998. This was 
a cow of the Piemontese breed. In the nineties, this breed 
was introduced on the farm after import from France. It is 
likely that one or more of the imported animals carried the 
T. vitulorum infection. It is also likely that the infection had 
been present on the farm since that time, but without serious 
clinical signs in the calves and thus without faecal examina-
tions. It is not clear why no clinical signs had been observed 
in the past. To prevent the further spread of T. vitulorum, it 
was decided to slaughter the whole herd before turn out in 
2009 and to prevent grazing of susceptible stock this year on 
the pasture which was contaminated in 2008.

CS56.4

Fenbendazole Treatment Results in an Increased 
Productivity in Calves Experimentally Infected with 
Giardia duodenalis
Geurden, Thomas E.1; Vandenhoute, Els1; Pohle, Herbert2; 
Casaert, Stijn1; Dewilde, Nathalie1; Vercruysse, Jozef1; 
Claerebout, Edwin1

1. Ghent University, Faculty of Veterinary Medicine, Merelbeke, Belgium; 
2. Intervet Schering-Plough Animal Health, Boxmeer, Netherlands

A total of 28 Holstein-Friesian calves were experimentally 
infected with 100,000 Giardia duodenalis cysts. Eleven days 
later, animals were allocated in two groups of 14 animals 
each, based on pre-treatment cyst counts. Animals either re-
ceived an oral treatment with fenbendazole at 15 mg/kg/day 
during 3 consecutive days, or a placebo (water). From Day 
3 (D3) after treatment, cyst excretion was determined three 
times a week during 4 consecutive weeks, using a commer-
cial immunofluorescence assay. The faecal consistency and 
general health were recorded on a daily basis. The weight 
was recorded prior to treatment and weekly thereafter. Data 
were compared between treatment groups using the Mann 
Whitney-U test. During the experimental period, there was a 
high (93-100%) reduction in cyst excretion in the treated ani-
mals compared to the control animals, resulting in a signifi-
cant reduction of the cumulative cyst excretion on D28 (98%, 
P < 0.001). The faecal consistency was significantly better (P 
< 0.002) in the treated group compared to the control group, 
although none of the animals displayed overt diarrhea. Prior 
to treatment the weight did not differ between both groups. 
At the end of the 4 week experimental period however, the 
animals in the fenbendazole treated group gained on aver-
age 2.84 kg (102 g/day) more than the control animals (P < 
0.031). In this study, for the first time a decreased productiv-
ity in Giardia duodenalis infected calves is demonstrated. 
Furthermore, the results of the present study indicate the 
benefit of a treatment with fenbendazole on weight gain and 
faecal consistency.

CS57 - Genetics / Other

Thursday, August, 13, 2009

CS57.1

Morphological and Genetic Diversity of Trichuris spp. 
Recovered from Humans and Pigs
Nissen, Sofie1; Nejsum, Peter1; Christensen, Henrik2;  
Olsen, Annette2; Thamsborg, Stig Milan1

1. Danish Centre for Experimental Parasitology, Faculty of Life Sciences, 
University of Copenhagen, Frederiksberg C, Denmark; 2. Department 
of Veterinary Disease Biology, Faculty of Life Sciences, University of 
Copenhagen, Frederiksberg C, Denmark

The nematodes, Trichuris suis and Trichuris trichiura are be-
lieved to be two separate but closely related species. The aim 
of our study was to examine the morphological and genetic 
diversity of Trichuris spp. recovered from pigs and humans. 
Sympatric worm material isolated from 10 humans and 5 pigs 
in Uganda supplemented with T. suis from Tanzania, Den-
mark and USA and T. trichiura from England, was obtained. 
Based on morphology, worms from the two hosts could only 
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be discriminated by the length of the male spicule (t-test, 
p<0.001). The second internal transcribed spacer (ITS-2) in 
the r-DNA was amplified by PCR and cloned. Between 1 and 
6 clones from 20 worm were sequenced, which resulted in 
49 human-derived and 45 pig-derived sequences that could 
be allocated into as many as 56 different haplotypes. A very 
large intra-individual variation was found within the human-
derived sequences (0.2 – 45.0%) compared to the pig derived 
sequences (0.2 – 1.4%). This was due to the fact that the 
human-derived worms consisted of two main ITS-2 sequence 
types; one of them being unique (69% of the human-derived 
sequences, consensus sequence 481 nucleotides long) and 
the other being identical to the sequence type found in pig-
derived worms (31% of the human-derived worms, consen-
sus sequence 531 nucleotides long). The results indicated 
that the nematodes found in pigs belong to a genetically 
distinct species (T. suis) whereas the nematodes in humans 
showed considerable genetic variability either related to 
ancestral polymorphism or more recent cross-breeding be-
tween T. trichiura and T. suis.

CS57.2

Genomic Variability Among Schistosoma japonicum 
Isolates from China Revealed by ISSR Markers
Zhao, Guang-Hui; Mo, Xi-Hao; Li, Juan; Yuan, Zi-Guo;  
Lin, Rui-Qing; Weng, Ya-Biao; Zhu, Xing-Quan
College of Veterinary Medicine, South China Agricultural University, 
Guangzhou, China

In the present study, inter-simple sequence repeats (ISSR) 
markers were used to examine the genetic diversity and 
population structure of Schistosoma japonicum isolates 
from different endemic provinces in mainland China, using S. 
japonicum from Japan and S. mansoni for comparison. Of the 
30 primers screened, 4 produced highly reproducible ISSR 
fragments. Using these primers, 107 discernible DNA frag-
ments were generated with 105 (98.13%) being polymorphic, 
indicating considerable genetic variation among the exam-
ined S. japonicum isolates. The percentage of polymorphic 
bands among S. japonicum isolates from mainland China and 
Japan was 82.24%, 43.93% among mountainous type isolates 
and 64.49% among lake/marshland type isolates from main-
land China. The average gene diversity (HE) was estimated 
to be 0.2291 within mainland China, 0.2446 among all the S. 
japonicum isolates, and 0.2730 between S. japonicum and 
S. mansoni. Significantly higher level of genetic differentia-
tion among S. japonicum populations in mainland China was 
detected based on Nei’s genetic diversity analysis (17.40%), 
Shannon’s index analysis (19.41%), and Bayesian method 
(8.45%). Phylogenetic analysis revealed that all of the S. 
japonicum samples were grouped into two clades, the first 
contained isolates from mainland China, and the other one 
contained samples from Japan. Within the cluster of isolates 
from mainland China, isolates from mountainous Sichuan 

and Yunnan provinces grouped together, whereas isolates 
from lake/marshland regions (Anhui, Jiangsu and Hubei 
provinces) clustered together. The results of present study 
demonstrated that the ISSR markers are useful for studying 
genetic diversity and population structure of S. japonicum 
isolates from mainland China.

CS57.3

Atypical Toxoplasma gondii Genotypes in Western 
Australian Wildlife Species
Pan, Shuting1; Thompson, Andrew1; Lymbery, Alan 1; Smith, 
Andrew 1; Morris, Keith2; Wayne, Adrian 2; Grigg, Michael 3

1. School of Veterinary & Biomedical Sciences, Murdoch University, 
Perth, WA, Australia; 2. Department of Environment and Conservation 
W.A, Wanneroo, WA, Australia; 3. Molecular Parasitology Unit, 
Laboratory of Parasitic Diseases, National Institute of Allergy and 
Infectious Diseases, Bethesda, MD, USA

Tissue samples from 20 species of native Western Australian 
mammals, including Kangaroos, Woylies, Quolls, Phascogales, 
Numbats and Bandicoots were screened for Toxoplasma 
gondii using multi-locus nested-PCR at the B1, SAG2, and 
SAG3 genes. Seventeen of these species (85%) were found 
to be infected with T. gondii, at an overall prevalence of 90% 
(127 of a total of 141 individuals). Highly variable strain types 
were revealed. A total of 8 genotypes were identified based 
on the nucleotide sites that are commonly used for typing 
strains. At the B1 locus, 31 single nucleotide polymorphisms 
among isolates from Kangaroos were identified that com-
prised 4 distinct alleles including 9 specimens with a Type I 
allele; 8 with a Type II/III allele; 22 with a novel allele desig-
nated Atypical 1; and 6 with another new allele referred to as 
Atypical 2. Detailed analysis among the kangaroo samples 
indicated that different organs from the same individual 
Kangaroos often possessed different T. gondii genotypes, and 
different organs were associated with different parasite bu-
rdens. The highly variable strain types identified may directly 
reflect the unique eco-systems in Western Australia, and the 
variation of susceptibility among marsupials may be highly 
dependent on the genotype of T. gondii infecting. 

CS57.4

The Biodiversity and Systematics of Marine Fish Parasitic 
Isopods of the Family Cymothoidea from Southern Africa
Hadfield, Kerry A.1; Smit, Nico J.1; Bruce, Niel L.2

1. University of Johannesburg, Johannesburg, South Africa; 2. Museum 
of Tropical Queensland, Townsville, QLD, Australia

Parasitic isopods are rarely studied in South Africa and 
thus little information is available on the biodiversity of 
these parasites regarding their occurrence, distribution and 
hosts. This data is necessary to understand the effects these 
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parasites will have on the South African fish populations and 
the aquatic environment as a whole. These isopods infect 
a number of different species in the marine and estuarine 
environments and have been recorded to have negative 
impacts on the fish industry when encountered in large 
infestations. This is due to the isopods causing skin damage, 
lesions, and anaemia and may even lead to the death of the 
host in extreme cases. Over the last five years, a significant 
amount of cymothoid isopods were collected and analysed 
from numerous sampling trips along the South African coast. 
Preliminary results already show some specimens which do 
not conform to those known in South Africa and may be a 
species not previously recorded in this region or even a new 
species. Since these cymothoid isopods are rarely studied 
there is also much confusion in their identification and thus 
all this information will be looked at in detail and revised to 
provide an extensive and accurate account of the cymothoid 
family. This work will be published and available for avid fish-
ermen who observe these ectoparasites on their fish hosts.

CS58 - Diagnosis and Control

Thursday, August, 13, 2009

CS58.1

Identification of Vaccine Candidates Against Poultry Red 
Mite, Dermanyssus gallinae
Wright, Harry Watmore1; Bartley, Kathryn1; Nisbet, Alasdair J.1; 
McDevitt, Regina M.2; Brocklehurst, Sarah3; Sparks, Nickolas H. 
C.4; Huntley, John F.1

1. Moredun Research Institute, Edinburgh, United Kingdom; 2. NHS 
Ayrshire & Arran, Ayr, United Kingdom; 3. Biomathematics & Statistics 
Scotland, Edinburgh, United Kingdom; 4. Avian Science Research 
Centre, SAC, Auchincruive, United Kingdom

Dermanyssus gallinae, the poultry red mite (PRM) is a blood-
feeding ectoparasite that infests many bird species. We are 
working towards identifying PRM antigens that could be 
used to generate protective immune responses. 

Whole PRM extract was fractionated into PBS soluble, mem-
brane associated, integral membrane and insoluble protein 
fractions. These protein fractions were injected into Lohmann 
Brown hens and IgY antibodies, isolated from egg yolk six 
weeks post primary injection, were fed to PRM in an in vitro 
feeding assay. Antibodies, raised against the PBS soluble 
proteins, were found to significantly increase the mortality 
of the PRM when compared to antibodies generated in the 
control group (QuilA adjuvant only), p = 0.017. The PBS sol-
uble proteins were sub-fractionated and injected into hens 
for subsequent testing in the in vitro feeding assay. In addi-
tion, other proteins, including known allergens, have been 

characterised in the PRM, such as tropomyosin, paramyosin 
and histamine release factor. Recombinant forms of these 
proteins have been made and antibodies have been raised in 
rabbits and hens for use in immunolocalisation and in vitro 
feeding assays.

Thus, these in vitro studies provide an important and rela-
tively rapid method to identify possible vaccine candidates 
to control the PRM, and are an important first step before in 
vivo field trials.

CS58.2

Cathepsin Proteases: their Potential as Vaccines for 
the Control of Dermanyssus gallinae Infestations in 
Commercial Poultry Houses
Bartley, Kathryn; Nisbet, Alasdair; Wright, Harry; Bull, Robert; 
Huntley, John Frederick
Moredun Research Institute, Edinburgh, United Kingdom

The legislated withdrawal of acaricides and the development 
of acaricide resistance have hampered efforts to control 
Dermanyssus gallinae in commercial poultry units. Previous 
studies demonstrated the feasibility of vaccination with D. 
gallinae proteins as a valid mite control strategy (Bartley et 
al., 2009 & Wright et al., 2009).

In order to preferentially identify genes encoding antigens 
that are upregulated during/after feeding we constructed a 
suppressive subtractive hybridisation cDNA library. The cDNA 
prepared from starved mites was subtracted from cDNA 
prepared from fed mites; the remaining gene population 
representing those upregulated in feeding were extensively 
sequenced. Analysis of the resulting gene database revealed 
a variety of putative digestive enzymes and proteins associ-
ated with oviposition. 

We identified an aspartyl protease (Dg-CatD) that exhibited 
49% identity to the longepsin protein; a lysosomal cathepsin 
D-like protease found in the midgut and salivary glands of 
the Haemaphysalis longicornis tick with a putative role in 
haemoglobin proteolysis. Also identified was a cysteine pro-
tease (Dg-CatL), which exhibited 35% identity to cathepsin 
L-like proteins from a variety of parasitic invertebrates with 
several putative functions described e.g. haemoglobin diges-
tion, vitellogenin protolysis and host-parasite interactions. 
Both proteins were predicted to possess N-terminal signal 
peptides associated with lysosomal location (Dg-CatD) and 
secretion into the extracellular milieu (Dg-CatL). 

Recombinant forms of Dg-CatD and L were expressed, puri-
fied and characterised. Antibodies specific for Dg-CatD and 
L were generated in hens and the effect of anti-Dg-CatD/L 
antibody-enriched blood meal on mite survival assessed. The 
potential of mite Cathepsins as vaccine candidates will be 
discussed. 
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CS58.3

Development of Innovative Method Based on Fungal 
Entomopathogens for Control of the Economically-
Important African Ticks
Kaaya, Godwin Parmena
University of Namibia, Windhoek, Namibia

Ticks & Tick-borne diseases are considered the greatest ani-
mal disease problem in Africa. The conventional method of 
tick control using chemical acaricides is fraught with several 
problems e.g. environmental pollution, chemical residues in 
meat, milk products and in wool, development of tick resist-
ance and the exorbitant costs. Alternative innovative and 
cost-effective methods of tick control are therefore needed. 
One promising method is biological control using the ento-
mopathogenic fungi, Beauveria bassiana and Metarhizium 
anisopliae. 

Beauveria bassiana and M. anisopliae induced high mor-
talities in various developmental stages of Rhipicephalus 
appendiculatus, Amblyomma variegatum and Rhipicephalus 
evertsi evertsi.

Both fungi, when applied on R. appendiculatus feeding on 
cattle in the field induced higher mortality than when ap-
plied to off-host ticks in the laboratory. Engorged R. appen-
diculatus from cattle sprayed with B. bassiana and M. aniso-
pliae and maintained either in the field (vegetation) or in the 
laboratory produced very similar mortality results. Rhipiceph-
alus appendiculatus sprayed with conidia of B. bassiana and 
M. anisopliae when feeding on cattle and thereafter main-
tained in the field exhibited significantly higher mortality 
than ticks infected off-host and then maintained in the field 

When adult R. appendiculatus and A. variegatum were 
exposed to water and oil formulations of B. bassiana and M. 
anisopliae and maintained in the field, the oil formulations 
of both fungi induced significantly higher mortalities than 
the corresponding water formulations. Infection of engorged 
female R. appendiculatus by M. anisopliae and B. bassiana 
induced significant reductions in fecundity and egg hatch-
ability . 

Rhipicephalus appendiculatus tick populations on cattle in 
paddocks sprayed with M. anisopliae and B. bassiana were 
significantly lower than on cattle in control paddocks sprayed 
with water. Metarhizium anisopliae also induced high mor-
tality in larvae, nymphs and adults of the red legged tick, 
Rhipicephalus evertsi evertsi . The mortality increased with 
conidial concentration with oil performing better than water 
formulation.

In conclusion, B. bassiana and M. anisopliae have potential 
for biological control of African ticks,including A. variegatum 
which has spread beyond the African borders to the Car-
ribeans and threatening to invade the USA and Canada.

CS58.4

Is Dirofilaria Repens Spreading in Germany?
Dyachenko, Viktor1; Sassnau, Reinhold2; Lorentzen, Leif3; 
Rossi, M4; Brand, B.4; Daugschies, Arwid1; Pantchev, Nikola 5

1. Insitute of Parasitology, University of Leipzig, Leipzig, Germany; 2. 
Veterinary Practice Dr. Sassnau, Berlin, Germany; 3. IDEXX Laboratories 
Inc, Westbrook, ME, USA; 4. Veterinary Practice Dr. Rossi, Linkenheim-
Hochstetten, Germany; 5. Vet Med Laboratory, Division of IDEXX 
Laboratories, Ludwigsburg, Germany

Dirofilaria repens is a zoonotic nematode causing human and 
canine subcutaneous dirofilariasis. The first autochthonous 
case of canine dirofilariasis in Germany was registered in 
Middle Upper Rhine valley in July 2004. To obtain data about 
further cases of infection and to identify a potential endemic 
area 44 hunting dogs of 36 owners living in the Middle Upper 
Rhine region were examined for presence of microfilariae in 
June 2007. Furthermore a kennel of 29 sled dogs living near 
to Berlin (distanced 500 km northeast of Middle Upper Rhine) 
was examined in October of the same year, due to clinical 
suspicion of cutaneous dirofilariasis of one animal. While 30 
of 44 hunting dogs had no travel history, the sled dogs left 
North Germany only in late autumn and winter months for 
sled dog races. To identify the pathogens, modified Knott-
test was performed and the positive results were confirmed 
by PCR.

D. repens microfilariae were detected in blood samples of 3 
(6,8%) dogs from Middle Upper Rhine without travel history, 
indicating infection at the local site. Concerning the sled 
dogs, five animals were found to be positive for D. repens 
microfilariae, being presumably also infected in Germany 
based on the seasonal travel pattern. Positive sled dogs were 
treated by doxycycline (approx. 5 mg/kg) and ivermectine 
(50 µg/kg) for 6 weeks. No microfilariae could be detected on 
4th and 19th week after treatment. 

The present study suggests the occurrence of at least one 
endemic area for D. repens in Germany.

CS58.5

The Molecular Identification of and the Histological 
Changes Induced by Anisakis Larvae (Nematoda: 
anisakidae) in Atlantic Salmon (Salmo salar L)
Murphy, Thomas M.1; Berzano, M1; O’Keeffe, S.2; Cotter, D.3; 
Thomas, K.3; O’Maoileidigh, N.3; Whelan, K.3

1. Central Veterinary Laboratory, Dept. Agriculture, Celbridge, Ireland; 
2. Dublin Institute of Technology, Dublin, Ireland; 3. Smolt Unit, Marine 
Institute, Furnace, Newport, Ireland

The impetus for this study was anecdotal reports from 
anglers during 2006 and 2007 of heavy parasitic infections 
in large numbers of wild Atlantic salmon Salmo salar L. The 
molecular identification of Anisakis simplex sensu stricto 
larvae found during the winter of 2007/2008 in spent adult 
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ranched Atlantic salmon, which had been reared to the smolt 
stage at the freshwater hatchery of the Marine Institute 
before being released to the sea, will be described. Identifica-
tion of the larvae from the adult salmon was accomplished 
by amplification, RFLP and sequencing of the ITS region of 
rDNA. In addition larvae found in five post-smolts which had 
just begun their marine migration and had been captured in 
May, 2008 in the northeast Atlantic during a research cruise 
of the Marine Institute’s research vessel Celtic Explorer were 
also identified as Anisakis simplex sensu stricto. In addition 
to using the ITS region identification of the larvae was further 
confirmed by amplification and sequencing of the mitochon-
drial Cox 2 gene. 

Histological changes induced by these parasites will also be 
detailed. The majority of larvae were found loosely coiled 
and attached to the serosal surface of the pylorus caeca and 
liver. Histological examination revealed that in addition to 
those parasites attached to the mesentery in the peritoneal 
cavity, larvae were also present in the substance of the liver 
and intestinal wall. The majority of larvae were encapsulated 
in a thin fibrous capsule with a minimal inflammatory cellular 
reaction. The inflammatory changes in the liver were also 
mild but the reaction in the intestinal wall was more severe. 
There was displacement of the circular musculature, disrup-
tion of the stratum compactum with extensive eosinophilic 
granular cell and a limited macrophage and mononuclear 
cell infiltration. Many of the eosinophilic cells were under-
going degranulation.

This is the first description of Anisakis simplex infection in 
ranched salmon. It is also demonstrates for the first time that 
salmon smolts can become parasitised with these larvae very 
early in the marine migratory phase of their life cycle.

CS59 - Companion Animal Symposium

Thursday, August, 13, 2009

CS59.1

An Update on Selected Zoonotic Diseases of Companion 
Animals
Ballweber, Lora4; Bowman, Dwight1; Blagburn, Byron3;  
Little, Susan2

1. Cornell University, Ithica, NY, USA; 2. Oklahoma State University, 
Stillwater, OK, USA; 3. Auburn University, Auburn, AL, USA; 4. Colorado 
State University, Fort Collins, CO, USA

The presentations included in this symposium are review 
summaries of a recent roundtable involving parasitologists 
and infectious diseases experts from CAPC, CDC, AAVP and 
various veterinary colleges. 

These presentations will focus on new infrmation, miscon-
ceptions and unanswered questions worthy of consideration. 

Susan Little: Tick transmitted diseases in the US. This presen-
tation will discuss recent incidence studies. Growing ranges 
of distribution of both tick species and vector borne diseases 
are a very effective surveilance tool and an indication of 
disease range and incidence in humans

Lora Ballweber: Toxoplasmosis is a significant zoonotic dis-
ease often attributed to exposure to cats, The reality is that 
there are more significant risks of infection that often go ig-
nored. The expected outcome of this presentation is a greater 
understanding of incidence and source of infection. 

Dwight Bowman: Giardiasia and Cryptosporidium are proto-
zoan infections that commonly impact both people and pets. 
There has long been concern that animals were a source of 
infection for humans. Recent evidence demonstrates that 
this is not the case. The expectd outcome of this presentation 
is an increased awareness of disease source in both people 
and animals. 

Bryron Blagburn: Ascariasis and Heartworm Disease as zoo-
notic disease.

Both Roundworms and Heartworms are common and widely 
distributed in the US. Roundworms have potential devistat-
ing results in zoonotic infections and human heaartworm 
disease presents a diagnostic challenge in human medicine 
of real significance. The expected outcome of this presenta-
tion is increased awareness of the incidence of these diseases 
and their implications to human health.

Companion Animals increasingly live in close contact with 
people. The benefits of pet ownership and the human animal 
bond have been well studied and documented. Significant 
numbers of companion animals are parasitized with organ-
isms that have great relevance to human health and in 
particular in immunocompromised individuals. 

Increasingly the health of umans is tied to the health of 
animals both as disease sentinals and as sources of infection. 
The benefits of pet ownership to society can not be overstat-
ed but the ptentials for zoonotic parasite transmission must 
not be understated. 
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CS60 - Babesiosis / Anaplasmosis

Thursday, August, 13, 2009

CS60.1

Erythrocyte Surface Protrusions are not Required for 
Accumulation of Babesia canis-Infected Erythrocytes in 
vivo
Schetters, Theo1, 2; Kleuskens, Jos1; Van De Crommert, Jos1; 
Vrijenhoek, Mieke1; Cooke, Brian3

1. Intervet/Schering-Plough Animal Health, Boxmeer, Netherlands; 
2. University of Montpellier 1, Montpellier, France; 3. Department of 
Microbiology, Monash University, Victoria, Australia

Accumulation of infected erythrocytes in the microcircula-
tion has been described in malaria and babesiosis. Accumu-
lation in the brain is linked to cerebral malaria and cerebral 
babesiosis, respectively. The processes that lead to these 
accumulations are not completely resolved. Erythrocytes in-
fected with Plasmodium falciparum express proteins on their 
surface that are clustered into knob-like structures, which 
mediate specific interactions with receptors on vascular 
endothelial cells resulting in the intravascular accumulation 
of the infected erythrocytes. More recently, similar structures 
have also been described on erythrocytes infected with 
Babesia bovis. In dogs that are experimentally infected with 
Babesia canis parasites, we have also observed accumula-
tions of infected erythrocytes in capillaries of different organs 
including brain, lung, kidney, intestine, muscle and heart. 
Interestingly, infected erythrocytes obtained directly from 
these animals were devoid of any knob-like protrusions; 
hence there is no apparent straightforward correlation be-
tween parasite accumulation and the presence of knobs on 
infected erythrocytes. Here, we present data that support an 
additional mechanism for parasite accumulation. Bovine and 
canine babesiosis (due to B. bovis and B. canis respectively) 
both trigger inflammatory responses that are associated 
with a phase of hypotension that may lead to stasis of the 
blood circulation in small capillaries. Local proliferation not 
only increases the number of infected erythrocytes in small 
capillaries but also liberates erythrocyte material that triggers 
coagulation, leading to the formation of a fibrin plug. Further 
parasite proliferation may lead to capillaries that are packed 
with infected erythrocytes. This may impact on supportive 
treatment of animals with babesiosis and humans with P. 
falciparum malaria.

CS60.2

Molecular Differentiation of Anaplasma phagocytophilum 
Strains Involved in Canine Infections in Germany
Silaghi, Cornelia1; Kohn, Barbara2; Kunow, Farina2; Galke, 
Daniela2; Friche Passos, Lygia M.1, 3; Thiel, Claudia1; Nolte, 
Ingo4; Pfister, Kurt1

1. Comparative Tropical Medicine and Parasitology, Ludwig-
Maximilians-University, Munich, Germany; 2. Clinic of Small Animals, 
Freie Universität, Berlin, Germany; 3. Department of Preventive 
Veterinary Medicine, Veterinary School, Minas Gerais, Brazil; 4. Small 
Animal Clinic, University of Veterinary Medicine, Hannover, Germany

Anaplasma phagocytophilum causes Canine Granulocytic 
Anaplasmosis (CGA) in dogs. It is transmitted in central 
Europe by Ixodes ricinus, a tick with an exophilic questing 
behaviour feeding on a wide variety of vertebrate hosts. The 
reclassification of the Ehrlichia phagocytophila-genogroup [E. 
phagocytophila, E. equi and the Human Granulocytic Ehr-
lichiosis (HGE) agent] in 2001 suggested the new species A. 
phagocytophilum. However, there is a great heterogeneity 
within this species concerning geographic origin, vector and 
host species, and pathogenicity. 

Dogs with A. phagocytophilum infection (n=45), as detected 
by real-time PCR, were included in this study on genetic 
diversity of canine A. phagocytophilum infections in Germany. 
Amplification of the partial 16S rRNA gene was successful in 
all samples, while amplification of the full msp2 gene was 
obtained for 17 samples. Products were sequenced and ana-
lyzed with bioinformatic tools.

Altogether seven 16S rRNA and five msp2 gene types were 
found differing in up to eight nucleotide positions. Double 
infections were found on the basis of both 16S rRNA (n=2) 
and msp2 gene (n=1). 

The 16S rRNA gene-type found in 22 dogs was identical to 
one identified in cattle in Switzerland, in dogs with CGA from 
Sweden and from questing I. ricinus ticks in a city park in Ger-
many. The msp2 gene types differed greatly from sequences 
derived form bovine, ovine or human hosts, available in the 
GenBank.

These results indicate that different strains of A. phagocytoph-
ilum may be involved in CGA in Germany. The implications 
of this finding, especially concerning pathogenicity, need 
further investigations.

CS60.3

Development of a Loop-Mediated Isothermal 
Amplification Method for Rapid Diagnosis of Babesia 
microti Infection
Iseki, Hiroshi1; Saito-Ito, Atsuko2; Inoukuma, Hisashi3; 
Yokoyama, Naoaki1; Igarashi, Ikuo1

1. National Research Center for Protozoan Diseases, Obihiro University 
of Agriculture and Veterinary Medicine, Obihiro, Hokkaido, Japan; 2. 
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Department Medical Zoology, Kobe University School of Medicine, 
Kobe, Hyogo, Japan; 3. Department of Clinical Veterinary Science, 
Obihiro University of Agriculture and Veterinary Medicine, Obihiro, 
Hokkaido, Japan

Babesia microti is a tick-transmitted, intraerythrocytic 
protozoan parasite and is usually seen in small wild rodents. 
Recently, increased recognition of the prevalence of human 
babesiosis, because of rising a concern about the potential 
risk for the transmission by blood transfusion, has provided 
a motivation to develop an easy and definitive diagnostic 
method for the infection of the causative agent, B. microti. In 
the present study, in order to develop a simple and rapid mo-
lecular detecting method of Babesia microti gene, we used a 
loop-mediated isothermal amplification (LAMP) technique, 
combining with a practicable method for collecting DNA 
from blood; heat-treated blood samples were directly used 
for the LAMP assay without DNA purification. We designed a 
set of four LAMP primers targeting for small subunit ribosom-
al DNA gene of B. microti, and analyzed the LAMP products in 
electrophoresis. Standard PCR assay was used as the control 
method for the diagnostic detection. The designed LAMP 
primers positively amplified the LAMP amplicons of typical 
ladder patterns from the B. microti DNA, but not from various 
negative control samples, including normal murine and hu-
man DNAs, and also other protozoan species. The sensitivity 
of the LAMP assay was 100 times higher than that of classical 
PCR method. Availability of the quantitative Real-Time LAMP 
assay was also confirmed in mice model for the clinical diag-
nosis of B. microti infection. These findings indicate that the 
LAMP assay is a new convenient method for rapid molecular 
diagnosis of B. microti infection.

CS60.4

Quantitative Real Time PCR for evaluation of Borrelia 
burgdorferi s.l. and Anaplasma phagocytophilum in ticks 
in the region of Hannover, Northern Germany
Epe, Christian1; Montenegro, Victor2; Junge, Sonja3; Strube, 
Christina3; Schnieder, Thomas3

1. Novartis Animal Health, Centre de Recherche Santé Animale, St. 
Aubin FR, Switzerland; 2. Escuela de Medicina Veterinaria, Universidad 
National de Costa Rica, Heredia, Costa Rica; 3. University of Veterinary 
Medicine Hannover, Institute of Parasitology, Hannover, Germany

This study aimed to monitor the tick population density in 
recreational areas in the city of Hannover, Germany, and to 
investigate the prevalence of Borrelia burgdorferi s.l. as well 
as Anaplasma phagocytophilum in these ticks as an example 
of local epidemiological investigations in public Greens in 
Central Europe. Real-time PCR was applied, validated and 
used. 

8802 ticks were collected between March and October 2005 
in 12 places of five defined areas of the city of Hannover with 
flagging. The collecting sites were characterized by the fol-

lowing parameters: easy access, different types of vegetation 
and use by the public for leisure. The occurrence of differ-
ent B. burgdorferi genospecies, B. valaisiana and spielmanii 
was studied using two different PCR detection methods. 
The seasonal activity showed a peak around June and July, 
and the minimal activity was around September and Oc-
tober. Subsequently, genus-specific ITS2-PCR as qPCR was 
performed. 915 positive ITS2-PCR results were differentiated 
using a species-specific rpoB-PCR for the identification of five 
Borrelia species. 3962 ticks were evaluated by qPCR: 23.09% 
of these ticks were positive. Among different places, the 
highest prevalence was found with 36.01% and the lowest 
with less than 6%.

A. phagocytophilum was detected in 3.15% of the ticks 
examined. A real time PCR detecting the major surface pro-
tein (msp) 2 gene was used for this investigation. Cumulation 
in adult ticks could be described (4.1% compared to 2.3% in 
nymphs), mixed infection with Borrelia spp. were observed in 
0.85% of the ticks tested.

CS60.5

Detection of Babesia DNA in Cattle Fever Ticks Using a 
Reverse Line Blot
Howell, Jeanne Marie1; Scoles, Glen A.2; Guerrero, Felix D.1; 
Rosario-cruz, Rodrigo3; Pérez de León, Adalberto 1

1. USDA/ARS Knipling-Bushland U.S. Livestock Insects Research 
Laboratory, Kerrville, TX, USA; 2. USDA/ARS Animal Disease Research 
Unit, Pullman, WA, USA; 3. INIFAP, Jiutepec, Morelos, Mexico

The cattle fever ticks (CFT) Rhipicephalus (Boophilus) micro-
plus and R. annulatus are vectors of bovine babesiosis, a 
deadly protozoan parasite endemic in Mexico. These ticks, 
along with the parasites Babesia bovis and B. bigemina, were 
eradicated from the continental United States in 1943 with 
the exception of a permanent quarantine zone along the 
border between Texas and Mexico. The detection of CFT on 
cattle and deer outside of the permanent quarantine zone 
has led to the recent expansion of this zone with additional 
temporary quarantine areas. The spread of these ticks and 
their potential to vector Babesia spp. underscore the need to 
develop accurate and rapid diagnostic tests for use not only 
in cattle but also for detection of Babesia spp. infected ticks. 
The Reverse Line Blot (RLB) has advantages over other detec-
tion assays in that multiple Babesia species can be detected 
and identified simultaneously from a single DNA sample. A 
RLB based on nucleotide probes specific to the 18s ribosomal 
RNA sequences of several Babesia spp. is being developed 
and tested to determine their overall prevalence in CFT eggs, 
larvae, and adult females. The data obtained from the RLB 
quanitfies the exposure of cattle and deer to these patho-
gens and is critical to evaluate the risk of babesiosis infection.
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CS61 - Parasite Extinction Symposium

Thursday, August, 13, 2009

CS61.1

Should We Worry About Parasite Extinction?
Morgan, Eric R.1; van Dijk, Jan3; Kaplan, Ray4; Schetters, Theo5

1. University of Bristol, Bristol, United Kingdom; 2. University of 
Liverpool, Liverpool, United Kingdom; 3. University of Georgia, Athens, 
GA, USA; 4. Intervet Schering Plough, Boxmeer, Netherlands

Despite the fact that most species on the planet adopt a 
parasitic life style, parasitism is still widely viewed as some-
thing we should try to eliminate. Parasite conservation there-
fore seems a bizarre aim to most. In fact, parasites can play a 
fundamental role in host population regulation, competition 
and community structure, and are a prime selective force for 
animal evolution. The general aims of conservation ecology 
have moved from preserving individual species or even their 
habitats to protecting ecosystem function, of which parasites 
form an important part. Even in applied veterinary medicine, 
preservation of some parasite challenge is an important 
part of sustainable control where this relies on acquired im-
munity. By aiming for parasite elimination, we furthermore 
encourage parasites to evolve survival strategies that might 
increase the risk of disease.

This symposium will explore observed and potential effects 
of parasite extinction on natural populations and processes, 
and on interactions with domestic hosts. Changes in climate 
can strongly influence parasite transmission, and poten-
tially the population viability of both hosts and parasites. 
Consequences for parasites depend on their capacity to 
adapt, leading to changes in epidemiology, including at the 
wildlife-livestock boundary. In domestic animals, therapy has 
placed strong selective pressures on parasites, which have 
adapted to the threat of extinction most obviously through 
drug resistance but also by other changes in biology. These 
should be considered when designing and deploying tools 
for control. Discussion will explore what action, if any, could 
be taken to conserve parasites as part of natural ecosystems, 
and whether control strategies in domestic animals should 
routinely seek to conserve a part of the parasite population.
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Poster Presentations

Aquaculture - Sea Lice

Tuesday, August, 11, 2009

PO1.1

New Classification Criteria of Argulus spp from Statistical 
and Taxonomic studies of Argulidae in Guangdong-China
Wadeh, Hicham; Li, Guoqing
College of Veterinary Medicine, South China Agricultural University, 
Guangzhou, China

The genus Argulus as a fish ectoparasite has worldwide 
distribution. Pathogenic effect of this parasite on its host is 
unrestricted on skin as it causes a local inflammation and 
manifests itself as skin lesions which could become secondar-
ily infected by bacteria, and is also known to be a vector of 
certain viruses, as well as a vector of nematode larvae of the 
family Skrjabillanidae. The main objectives of our study were 
to record the existing species of Argulus in Guangdong and 
to present a statistical result by using formulae proposed 
by Margolis (1982),and to derive new classification criteria 
by using scanning electron microscopy(SEM). In order to 
perform an extensive survey in Guangdong water bodies, 
27 sites (rivers, lakes, fish farms, reservoirs, etc) were inves-
tigated for Argulus. Fishes as major host of Argulus were 
sampled by angling; trap net, long-lining and Gill-netting, 
plankton net also was used to collect the parasites in free 
swimming status, parasites were detached from its hosts and 
individually saved into a test tube containing 70% ethanol. 
Identification of Argulus was based on light microscopy and 
SEM. Twelve species of fishes were collected and detected 
with a significant variety of 15 species of Argulus. High per-
centage of presence was recorded among different species 
of Argulus, prevalence percentage was between 20%-35%, 
abundance was between 0.23-1.14 and mean density was 
between 1.19-4.07, and different levels of infection were also 
detected according to the specific fish species. Intensity was 
greatly influenced by season and its peak as 35 parasites on 
individual fish was noticed in late summer of 2008. General 
differences among species were recognized using light 
microscopy based on international morphological classifi-
cation criteria, while SEM was able to elucidate more strict 
details on the level of each appendage of studied parasite 
and its content. These might be considered as a new clas-
sification criteria on Argulus spp, such as specific number of 
setae of cephalic appendages, sucking disks rods number 
and its sclerites structure and number, second maxillae seg-
ments number, structure and its scales shape, pre-oral spine, 
overlapping segments of second antenna, thorax segments 

scales shape, flagella position on swimming legs, scales scat-
tering on swimming legs. This work was supported by grant 
from National Natural Science Foundation of China (grant no. 
30671577)

Babesiosis / Anaplasmoris

Tuesday, August, 11, 2009

PO1.2

Molecular detection of Babesia rossi and Hepatozoon sp. 
in African Wild Dogs (Lycaon pictus) in South Africa
Matjila, Paul Tshepo1; Leisewitz, Andrew1; Jongejan, Frans2; 
Bertschinger, Henk1; Penzhorn, Barend1

1. University of Pretoria, Pretoria, South Africa; 2. Utrecht Centre for 
Tick-borne Diseases, Utrecht University, Utrecht, Netherlands

Blood specimens from wild dogs (n=301) were obtained from 
De Wildt Cheetah and Wildlife Centre (Pretoria) and five game 
reserves (4 in the North-West Province and 1 in Limpopo 
Province), South Africa. Specimens were screened for Babesia, 
Theileria, Hepatozoon and Ehrlichia / Anaplasma species 
using PCR and Reverse Line Blot (RLB) assays. Positive results 
were obtained in 18 (6%) wild dogs. Sixteen specimens were 
found positive for B. rossi and two dogs were Hepatozoon sp. 
positive. It appears that these tick-borne pathogens are not 
widely distributed in wild dog populations.

PO1.3

Epidemiological Study on Some Blood Parasites of Cattle 
in Gharbia District, Egypt
ElSeify, Mahmoud Abdelnaby1; Zakia, G. A.2; Ayub, A. E.2

1. Faculty of Veterinary Medicine, Kafr El-Sheikh Univesrity, Kafr El-
Sheikh, Egypt; 2. Animal Health Research institute, Dokki, Egypt

This study was carried to clarify the epidemiology of the 
blood parasites among some farm animals in Gharbia district, 
Egypt. The work was done in different seasons in the period 
from September 2001 to August 2003.

Examination of 2632 of cattle (1000 native and 1632 of mixed 
breeds) and 1220 buffaloes by stained blood films, IFA & 
ELISA and the results revealed that the highest incidence 
rate of Babesia bigemina was in mixed cattle being 0.92 %, 
and it was followed by native cattle breed (0.3%), while in 
buffaloes, the incidence was zero%. The results also revealed 
that, the highest incidence of Babesia bigemina among cattle 
in Gharbia district was in Autumn season being 1%, while 
during Spring and Winter the incidence was very low being 
0.14% in both seasons.
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In native breed cattle, the prevalence of positive animals in 
IFA test to Babesia bigemina infection in spring was 20%, in 
summer was 4.4%, in winter was 5% and the lowest inci-
dence was in autumn being 2.5%.

In mixed breed cattle, the prevalence of positive animals in 
indirect fluorescence antibody (IFA) test to Babesia bigemina 
infection in spring was 27.5%, in summer was 4.4%, in winter 
was 7.5% and the lowest incidence was in autumn being 0%.

In buffaloes, the highest incidence of animals positive in IFA 
technique to Babesia bigemina antibodies was in summer 
8.8%, then during spring being 5%, while in both winter and 
autumn the incidence was 0% and 2.5% respectively.

Concerning the animal age, utilizing blood film examination 
the incidence of Babesia bigemina was in cattle over 6 years, 
where the lowest incidence being 0.43%, while the mid aged 
cattle between 3-6 years old were found having the high-
est incidence that was 0.92% and the incidence of Babesia 
bigemina was 0.72% in cattle under 3 years old.

Babesia bovis ( using stained blood film) was of rare occur-
rence, that only found in mixed breed cattle was (0.12%) and 
only during autumn (0.21%), in native breeds using IFA test 
the infection rate of Theileria annulata schizonts parasites in 
buffaloes was higher than cattle.

Also the results detected the tick infestation of the examined 
animals and Boophilus annulatus and Hyalomma anatollicum 
were observed. 

PO1.4

Identification of Genetic Variants of Anaplasma 
phagocytophilum in Goat Flocks in Central Switzerland
Silaghi, Cornelia; Scheuerle, Miriam; Friche Passos, Lygia M.; 
Pfister, Kurt
Comparative Tropical Medicine and Parasitology, Ludwig-Maximilians-
University, Munich, Germany

Anaplasma phagocytophilum, transmitted by hard ticks of 
the genus Ixodes, causes tick-borne fever (TBF) of rumin-
ants in Europe. Clinical manifestations in cattle and sheep 
are frequent, particularly after first exposure to tick-infested 
pastures. Little is known about the impact of A. phagocytoph-
ilum in goats. However, there have been isolated reports on 
outbreaks of TBF in domestic and free-living feral goats.

Six goat flocks (72 animals) in Switzerland were investigated 
for A. phagocytophilum DNA from May to October 2008. The 
goats were kept on pastures where exemplary tick flagging 
revealed the presence of I. ricinus. DNA extracts from EDTA 
blood-samples were used for real-time PCR targeting the 
msp2 gene of A. phagocytophilum. Positive samples were 
tested with nested PCR for amplification of the partial 16S 
rRNA gene for sequencing. 

Four samples were positive over the study period. Sequen-
cing revealed three different sequence variants. Two of 
them have been previously reported in ticks in Sweden and 
Germany, in roe deer in the Czech Republic and in humans 
in Canada. 16S rRNA sequences obtained from cattle with 
TBF from the same region in Switzerland differed in up to 3 
nucleotide positions. 

Although no clinical signs which may be attributed to A. 
phagocytophilum infection were observed, the results 
show that A. phagocytophilum infection occurs in goats in 
Switzerland. This may contribute to the maintenance of the 
tick-rodent-ruminant cycle in nature. Further studies on this 
bacterial agent, from both goats and ticks from this region, 
will be necessary to clarify the impact of this finding.

PO1.5

A Pilot Study of Tick Control and Seroprevalence of 
Anaplasma phagocytophilum in Selected Danish Sheep 
Herds
Enemark, Heidi Larsen1, 5; Agerholm, Joergen Steen2; 
Stamphoej, Inga3; Dahl, Jan4, 6; Rasmussen, Mette5; Nielsen, 
Bent6

1. National Veterinary Institute, Technical University of Denmark, 
Copenhagen, Denmark; 2. Dept. of Vet. Dis. Biol., Faculty of Life 
Sciences, University of Copenhagen, Frederiksberg C, Denmark; 3. 
Nysted Dyreklinik I/S, Nysted, Denmark; 4. Jan Dahl Consult, Ugerloese, 
Denmark; 5. Dept. of Large Animal Sciences, Faculty of Life Sciences, 
University of Copenhagen, Taastrup, Denmark; 6. Bayer A/S, Lyngby, 
Denmark

Introduction: Anaplasma phagocytophilum may cause 
clinical disease in several species. In sheep the infection may 
cause considerable productivity losses. High prevalence of 
A. phagocytophilum has been found in roe deer and ticks in 
Denmark but well-documented clinical disease in sheep has 
not been observed.

Aims: Study 1) determination of seroprevalence at herd level 
2) significance of anaplasmosis on mortality 3) effect of tick 
control on mortality and seroprevalence.

Methods: 169 lambs from 3 herds (with 200, 60 and 300 
ewes respectively) previously diagnosed with anaplasmosis 
based on antibodies. On each farm either males or females 
were treated with Bayticol® pour-on Vet 4 times with monthly 
intervals from turn out on tick infested areas. Serum samples 
were collected 3 times with monthly intervals around 4 
weeks following turn out. Serotiters were determined using 
IFAT (cut-off: 1:40). Ticks were counted at each herd visit, and 
all dead lambs (N=3) were necropsied. 

Results: No signs of clinical anaplasmosis were observed. 
Necropsied lambs died of other causes.

Seroprevalences were high in all herds: 76%, 60% and 51%; 
85%, 100% and 100% in herd 1 and 2 respectively; and 100% 
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at all visits in herd 3. No significant differences in seropreva-
lence were seen between treated/controls. Number of ticks 
was reduced approximately 50% (P<0.05 in herd 3) in two 
herds. Due to lack of data this was not calculated for herd 2. 
Significantly more Spelsau than cross breeds seroconverted. 

Conclusions: Bayticol® pour-on Vet reduced the number of 
ticks significantly; however seroprevalence was very high 
in all herds. The serological method could not distinguish 
between maternal/acquired antibodies which complicated 
evaluation of results. Breed related differences concerning 
sensitivity to anaplasmosis appear to exist. Anaplasmosis 
is prevalent among Danish sheep and clinical significance 
deserves further research. 

Control

Tuesday, August, 11, 2009

PO1.6

Efficacy of a Combination Product Containing Pyrantel, 
Febantel and Praziquantel (Drontal® Plus Flavour, 
Bayer) Against Experimental Infection with Ancylostoma 
ceylanicum in Dogs
Taweethavonsawat, Piyanan2; Chungpivat, Sudchit2; 
Viseshakul, Nareerat 2; Satranarakun, Pakkawan3; Schaper, 
Roland1

1. Bayer Animal Health GmbH, Leverkusen, Germany; 2. Parasitology 
Unit, Department of Pathology, Faculty of Veterinary Science, 
Chulalongkorn University, Bangkok, Thailand; 3. Bayer Healthcare 
Animal Health, Bayer Thai, Bangkok, Thailand

Ancylostoma ceylanicum is a prevalent hookworm species 
in dogs in Asian countries. A recent survey also confirmed 
the prevalence of this parasite in Australia. This study was 
performed to test the efficacy of a combination product 
containing pyrantel, febantel and praziquantel (Drontal® Plus 
Flavour, Bayer) against Ancylostoma ceylanicum infection in 
dogs. Twelve dogs were subcutaneously injected with 300 
L3 of A. ceylanicum. Standard floatation technique was used 
from day 7 post infection onwards daily to determine the 
start of egg shedding. From day 14 post infection onwards, 
after confirmation of egg shedding in all dogs, individual 
eggs per gram (epg) counts were performed daily using 
McMaster technique. The dogs were randomly allocated into 
control and treatment group based on epg counts. At day 
20 post infection each dog in the treatment group received 
a combination tablet containing pyrantel, febantel and 
praziquantel orally at the manufacturers recommended dose, 
whereas the control group remained untreated. Epg counts 
were performed daily for 14 days post treatment. The treat-
ment rapidly reduced egg shedding within 3 days post treat-

ment compared to the control group. No eggs were found in 
the treated dogs from day 4 post treatment onwards whereas 
the epg counts remained high (4469 + 2064) in the untreated 
control group. This trial demonstrated that a combination 
tablet containing pyrantel, febantel and praziquantel given 
at the manufacturers recommended dose is effective against 
infection with A. ceylanicum in dogs.

PO1.7

Field Evaluation of the Palatability of a New Oral 
ivermectin Formulation in Horses
Thomas, Emmanuel; Bermingham, E.; Rohdich., N.; 
Zschiesche, E.
Intervet Schering Plough, Schwabenheim, Germany

Introduction: Horses are most frequently dewormed using 
oral pastes which may be difficult to administer for certain 
owners. Three field studies were conducted to evaluate the 
palatability of a new oral ivermectin formulation, a soft chew, 
in horses.

Methods: Two studies in the US and one in Germany were 
conducted in a total of 206 horses. One hundred thirty-one 
adults and 75 foals of various breeds were enrolled and 
ranged in ages of 6 weeks to 31 years. They were offered a 
new oral ivermectin formulation (Vectin® chewable tablets, 
Intervet-SP AH) at the dose of 0.2 mg/kg BW in the same con-
ditions in all sites. The soft chews were first presented to the 
animals in the hand or by placing them in their empty feed 
bucket. Voluntary acceptance (palatability) by the horses 
was defined as consumption of all chews offered within 20 
minutes. The palatability rate was calculated as the number 
of horses consuming all chews divided by the total number 
of horses offered chews.

Results: Combining the results of all three studies, a total 
of 153 out of 206 horses consumed the whole dose repre-
senting an overall palatability rate of 74.3%. The rate was 
higher in foals (80%, 60/75) than in adults (71%, 93/131). Pal-
atability was the highest in ponies, warmblood and quarter 
horses and lower in thoroughbreds. 

Conclusion: The new oral ivermectin formulation was readily 
consumed by the large majority of the horses. �



Abstracts: World Association for the Advancement of Veterinary Parasitology	 Calgary, Canada, 2009

120

Diagnosis / PCR

Tuesday, August, 11, 2009

PO1.8

Molecular Characterization of Dicrocoelium dendriticum 
and D. chinensis Obtained from Japanese Serow 
(Capricornis crispus) and Sika Deer (Cervus nippon) in 
Iwate, Japan
Ohtori, Maiko; Ichinomiya, Mie; Aoki, Mikiko; Itagaki, Tadashi
Iwate University, Morioka, Japan

Dicrocoelium dendriticum and D. chinensis have been found 
in Japanese serow (Capricornis crispus) and sika deer (Cer-
vus Nippon) in Iwate, Japan. This study was designated to 
phylogenically characterize the 2 Dicrocoelium species and 
to compare them with the other species and geographical 
isolates of Dicrocoelium. We used 42 flukes of Dicrocoelium 
obtained from 4 Japanese serow and 9 sika deer in 12 areas 
of Iwate Prefecture (40° 27’ N – 38° 44’ N, 142° 04’E – 140° 
39’E), Japan. The flukes were identified by morphological fea-
tures. Genomic DNA was extracted from each flukes. The flag-
ments of nuclear ribosomal ITS2 were amplified by PCR and 
sequenced directly. Fifteen and 27 flukes were identified as D. 
dendriticum and D. chinensis, respectively. D. dendriticum was 
detected from serow in the western areas, while D. chinensis 
was from serow and sika deer in the eastern areas. These find-
ings suggest that the distribution of the two species relates 
to geographical factors rather than host species. The ITS2 
fragments of D. dendriticum and D. chinensis were 239bp and 
238bp respectively, and 48.1% and 46.6% respectively, in GC 
contents. The ITS2 fragments of D. dendriticum showed the 
similarity of 99.6-100% in each other and of 98.8-99.2% with 
the Italian isolate of the species (DQ379986). Intraspecific 
variation of ITS2 among specimens of D. chinensis was not 
detected except for a fluke having a heterogeneous nucleo-
tide site. The ITS2 similarity between the present isolates and 
Austrian Isolates (EF547132) of D. orientalis that is a synonym 
of D. chinensis was 98.7-99.6%. The ITS2 fragments of D. 
dendriticum and D. chinensis had the similarity of 94.6-96.4% 
in each other and of 86.2-87.0% with that (EF102026) of D. 
hospes. The differences among the ITS2 sequences seemed to 
be useful criteria for the discrimination between Dicrocoelium 
species.

PO1.9

Production and Characterization of Monoclonal 
Antibodies Against Taenia Saginata Metacestode 
Antigens
Vicentini, Josy Campanhã2; Deffune, Elenice2; Golim, Marjorie 
Assis 2; Biondi, Germano Francisco2; Nunes, Caris Maroni1

1. UNESP - Sao Paulo State University - Campus Araçatuba, Araçatuba-
SP, Brazil; 2. UNESP - São Paulo State University - Campus Botucatu, 
Botucatu-SP, Brazil

Cysticercosis is a major cause of economic loss in bovine pro-
duction because of meat condemnation to control teniasis-
cysticercosis complex. Chemotherapy can be used to control 
infection in cattle and diagnostic tests to monitor treatment 
should detect live parasites or their products. Monoclonal 
antibodies against somatic (TAEB) and cyst fluid (TAEF) Taenia 
saginata metacestode are being produced by fusion proced-
ures using spleen cells from immunized BALB/c mice. Five 
fusions were performed for each antigen preparation and 
the supernatant from these cell cultures were screened by 
indirect ELISA assay. Ten hybrids were selected and cloned. 
Cloned cell lines were grown in tissue culture to collect the 
monoclonal antibodies, resulting in 18 IgG1 and 26 IgM 
reactive clones for TAEB and 9 IgG1 and 9 IgM for TAEF. These 
clones were selected for ascitic fluid production by injection 
in BALB/c mice and further harvesting. Western blotting is 
being performed to evaluate the antigenic component rec-
ognition. In the near future, these monoclonal antibodies will 
be used in a capture ELISA for bovine cysticercosis diagnosis.

PO1.10

Is it Possible to Detect Taenia saginata DNA in Blood 
Samples of Naturally Infected Calves?
Nunes, Caris Maroni1; Menosso, Valéria Aparecida1; Ribeiro, 
Érica Souza1; Biondi, Germano Francisco2; Garcia, José 
Fernando1

1. UNESP - Sao Paulo State University - Campus Araçatuba, Araçatuba-
SP, Brazil; 2. UNESP - São Paulo State University - Campus Botucatu, 
Botucatu-SP, Brazil

Bovine cysticercosis is a public health problem as well as the 
cause of serious damage in the agro-cattle industry, resulting 
in the condemnation or treatment of carcasses detected as 
positive. In Brazil, bovine cysticercosis has routinely been 
diagnosed by post-mortem inspection, although several re-
searchers have developed ante-mortem diagnostic methods 
with variable specificity and sensitivity. We evaluated the 
amplification of circulating T. saginata DNA by polymerase 
chain reaction (PCR) as a diagnostic tool to detect bovine 
cysticercosis. Initially, we evaluated five primers (which have 
been previously described) and established which experi-
mentally contaminated blood fraction (cell, serum or plasma) 
resulted in DNA fragment amplification by PCR. The best 
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detection limit was observed in the serum fractions (pellet 
and supernatant) with the use of the SCAR K primers. How-
ever, blood samples of naturally infected animals considered 
positive for the presence of viable cyst forms under Brazilian 
federal meat inspection abattoirs didn’t result in the desired 
DNA fragment amplification by PCR. New studies are being 
performed to evaluate the influence of parasitic load in the 
detection of circulating DNA from T. saginata. 

PO1.11

Pattern of Recognition of Besnoitia besnoiti Tachyzoite 
and Bradyzoite Antigens by Naturally Infected Cattle
Fernández-García, Aurora; Álvarez-García, Gema; Risco-
Castillo, Verónica; Aguado-Martínez, Adriana; Marugán-
Hernández, Virginia; Ortega-Mora, Luis Miguel
Animal Health Department, Faculty of Veterinary Sciences, 
Complutense University of Madrid, Madrid, Spain

Bovine besnoitiosis is caused by the protozoan parasite 
Besnoitia besnoiti. Many recent cases have been described in 
different European countries, which may be indicative of the 
expansion of the disease in the future. Many infected animals 
remain asymptomatic, so that serological tests are essential 
tools for diagnosis. The objective of the present work was to 
identify B. besnoiti tachyzoite and bradyzoite immunodom-
inant antigens (IDAs). IDAs were recognized by SDS-PAGE 
under reducing conditions and western blot analysis. Positive 
sera from symptomatic (n=18) and asymptomatic (n=18) 
cattle came from B. besnoiti endemic infected herds and were 
positive by IFAT, whereas negative sera (4) came from bes-
noitiosis free herds and were also negative by IFAT. Up to 28 
tachyzoite antigens in the range of 8.5 kDa to 190.8 kDa were 
recognised. Based on the frequency of recognition 6 IDAs 
(14.2, 33, 37.1, 39.6, 46.3 and 190.8 kDa) were identified. The 
37.1 kDa antigen was recognised by 100% of sera, usually as 
an intense band. On the other hand, 30 bradyzoite antigens 
in the range of 8.5 kDa to 187.9 kDa were detected. Seven 
bradyzoite IDAs (8.5, 15.1, 16.8, 19.0, 34.7, 38.6 and 124.4 
kDa) were identified and two of them (15.1 and 16.8 kDa) 
were considered as the most immunogenic ones. Moreover 
animals with clinical signs recognised a significant higher 
number of bradyzoite antigens. Additionally significant cross 
reactions with other closely related apicomplexan parasites 
were not detected. This is the first description of B. besnoiti 
bradyzoite antigens. In addition the identification of tachy-
zoite and bradyzoite IDAs may be useful for development of 
vaccines, as well as diagnostic tools in order to differentiate 
acute and chronic infection. Further proteomic studies are 
needed in order to identify stage specific proteins. 

Acknowledgements: We would like to thank A. Morales, J.M. 
Pereda (SAT Coagral, Guadalajara, Spain) and Dr. J.A. Castillo 
(Dpto. de Patología Animal, Sanidad Animal, Facultad de 
Veterinaria, Universidad de Zaragoza, Spain) for supplying 

skin and serum samples. We also thank J. M. Marcén, Belén 
Rodríguez and Vanessa Navarro for their excellent technical 
assistance. This work has been supported by a Santander-
Universidad Complutense de Madrid research grant.

PO1.12

Analysis of the Correlation Between EPG Counts and 
the Number of Female Gastrointestinal Nematodes in a 
Bovine Population
Santos, Thaís Rabelo; Lopes, Welber D. Z.; Sakamoto, Cláudio 
A. M.; Lima, Roberto C. A.; Silva, Helenara M.; Vicentini, 
Frederico F.; Oliveira, Gilson P.; Costa, Alvimar J.
CPPAR/UNESP, São Paulo State University, FCAV, Jaboticabal, SP, Brazil., 
Jaboticabal, Brazil

Infections in ruminants by gastrointestinal nematodes cause 
extreme economic losses due to both mortality and morbid-
ity. This is often characterized by diminished productivity 
in these animals. Diagnosis of infections caused by gastro-
intestinal nematodes (in vivo) is principally based on the 
variable counts of eggs per gram of feces (EPG). The present 
study aimed to evaluate the correlation between EPG counts 
(roundworm) and parasitism intensity by females of different 
nematode genera seen in bovine populations. Forty naturally 
infected bovine bulls and cows aged eight to twelve months 
were euthanized for analysis. EPG counts were conducted in 
all bovine on the day of necropsy. Our results revealed the 
presence of six helminth genera, with the following Pearson’s 
correlation coefficients (r): Haemonchus, 0.36; Cooperia, 
0.40; Trichostrongylus, -0.23; Ostertagia, -0.07; Oesophagos-
tomum, -0.09; and Bunostomum, -0.16. The total number 
of female helminthes and mean EPG counts presented an 
r-value of approximately 0.47. This result suggests that a 
weak positive correlation exists between EPG counts and the 
mean number of female nematodes present in necropsied 
bovine. This study, the first in the literature, confirms that 
the coprological exam (EPG) should be interpreted using 
extreme caution.

PO1.13

Serodetection of Ehrlichia canis Infection in Dogs in 
Punjab, India
Singla, Lachhman Das; Singh, Harkirat; Kaur, Paramjit; Singh, 
Nitin D.; Singh, Nirbhay K.; Juyal, Prayag D.
Department of Veterinary Parasitology, Guru Angad Dev Veterinary 
and Animal Sciences University (GADVASU), Ludhiana, India

Ehrlichia canis parasitize circulating monocytes and causes 
a serious and potentially fatal disease in dogs. Although in 
Punjab the first case of canine monocytic ehrlichiosis was 
diagnosed in 1992, the epidemiological seroprevalence for E. 
canis in the State was not conducted since then. The object-
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ive of the present study was to use Dot-ELISA Immunocomb® 
assay to detect antibodies against E. canis in blood samples 
of 60 pet dogs suspected to be naturally infected with E. 
canis in the Small Animal Clinics, Guru Angad Dev Veterinary 
and Animal Sciences University, Ludhiana, Punjab (India). The 
privately owned dogs were examined physically for ticks and 
peripheral blood smears stained with Wright’s-Giemsa were 
examined microscopically. Antibodies reactive with E. canis 
were detected in plasma in 48 samples out of 60 by immuno 
comb® Dot-ELISA. Out of the 48 positive samples, 19 samples 
(39.58%) were low positive (1:20-1:40), 15 samples (31.25 %) 
medium positive (1:80-1:640) and 14 samples (29.16%) high 
positive titre (>1280), respectively. Titre equivalent 1:80 or 
more was considered as positive. On microscopic examina-
tion, only two dogs with serological evidence of ehrlichiosis 
revealed typical E. canis morulae. Inadequate number of 
platelets, anaemia and leucopenia was observed in seroposi-
tive dogs. Results suggest that E. canis circulates in dogs in 
India in low non-detectable numbers and is transmitted 
by Rhipicephalus sanguineus. Further studies are needed 
to know whether serologically positive animals should be 
treated or not regardless the presence or absence of morulae 
in monocytes when blood is examined microscopically. 

Drug Resistance

Tuesday, August, 11, 2009

PO1.14

Enzyme-Linked Immunoassay Using T Gondii Gra7 
Antigen for Antibody Detection in Pigs
Pardini, Lais1, 5; Bacigalupe, Diana2; Cóceres, Verónica3; 
Machuca, Mariana4; Angel, Sergio3; Basso, Walter2; Rambeaud, 
Magdalena2, 5; Venturini, Lucila2; Venturini, María Cecilia2

1. Facultad de Ciencias Veterinarias, UNLP, La Plata, Argentina; 2. 
Laboratorio de Inmunoparasitología, FCV, UNLP, La Plata, Argentina; 3. 
INTECH, Chascomús, Argentina; 4. Cátedra de Patología Especial, FCV, 
UNLP, La Plata, Argentina; 5. CONICET, Buenos Aires, Argentina

Pigs infected with Toxoplasma gondii are considered an 
important source of infection for humans in several coun-
tries. The aim of this study was to use an ELISA test with T. 
gondii rGra 7 antigen for antibody detection in slaughter pigs 
from indoor and outdoor farms. A total of 474 sera previ-
ously tested by inmunoflurescence and western blot were 
analyzed. A recombinant T. gondii protein (rGra7) cloned in 
a prokaryotic expression vector was used as antigen in an 
indirect enzyme-linked immunoassay (ELISA). Serum samples 
diluted 1:25 were tested in duplicate. Rabbit anti- pig IgG 
horseradish peroxidase conjugate and ABTS were used. 
Optical densities were measured at 405nm and cut off was 

previously determined using ROC analysis. The ELISA showed 
89.2% sensitivity and 93.7% specificity. Antibodies were 
detected in 189/238 (79.4%) pigs from outdoor farms and in 
127/236 (53%) pigs from indoor farms. Protein rGra7 can be 
used as ELISA antigen for antibody detection to T. gondii in 
pigs. Further studies evaluating this technique for T. gondii 
antibody detection in different stages of infection and animal 
categories related to safe meat processing are currently be-
ing conducted.

PO1.15

Anthelmintic Resistance of Nematodes in Communally 
Grazed Sheep
Bakunzi, Rubera Frank
Centre of Animal Health-North West University, Mafikeng, South Africa

A survey was conducted on the occurrence of anthelmintic 
resistance of nematodes in communally grazed sheep and 
goats in a semi-arid area of Zeerust, South Africa, from Janu-
ary to March 2008. In the herds belonging to 8 smallholder 
sheep farmers and 10 smallholder goat farmers, the effica-
cies of albendazole, ivermectin and closantel were tested 
by faecal egg count reduction tests where 80% efficacy was 
considered the cut off for anthelmintic resistance. The results 
of the faecal egg count reduction tests showed more than 
80% efficacy with all the drugs used in most cases, but there 
were notable exceptions. In one case, closantel, albendazole 
and ivermectin displayed efficacies of 74%, 70% and 79% 
respectively while on another farm albendazole showed an 
efficacy of 76% in sheep. In goats resistance was shown on 
one farm with an efficacy of 79% to albendazole. The oc-
currence of anthelmintic resistance in this farming sector is 
of concern and steps should be taken to prevent its further 
spread and development to avoid a situation developing as 
on numerous commercial sheep farms in South Africa where 
resistance is very common.

PO1.16

Anthelmintic Resistant Nematodes in English Cattle
Coles, Gerald C.; Bradley-Kidd, Charlotte; Francis, Jessica; 
Stevenson, Lindsay; Stafford, Kathryn A.
University of Bristol, Bristol, United Kingdom

We described the first macrocyclic lactone resistant bovine 
nematodes (Cooperia sp) in the northern hemisphere ten 
years ago (Stafford and Coles. Vet.Rec. 144, 659). To deter-
mine how far resistance had spread 1300 farmers were 
contacted by letter and phone and offered free tests for 
resistance. Farmers were asked to collect 10 faecal samples 
from the ground at the time of treatment using an anthel-
mintic of their choice and post them for egg counting. If 
sufficient eggs were present a further ten samples were 
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collected and posted 14 days later. Initial counts were made 
using the McMaster technique and a second egg count using 
the FLOTAC method sensitive to one e.p.g. The response 
was very disappointing with only 35 agreeing to take part. 
Of the 18 who had sufficient eggs at the first count and sent 
second samples 17 had used a macrocyclic lactone. The large 
majority were given as pour-ons. On 15/17 farms efficacy 
was below 98% whilst on three farms egg counts remained 
the same or increased following treatment. On most farms 
where faecal larval cultures were successful Cooperia sp were 
present but on four farms the dominant species after treat-
ment was Ostertagia. Since Ostertagia is the most serious of 
the gastro-intestinal nematodes of cattle this gives cause for 
concern and will be re-investigated in 2009. Supported by 
EBLEX. Part of the PARASOL programme. 

PO1.17

Efficacy of Four Fasciolicides Against a Natural Acquired 
Fasciola hepatica Infection in a Hill Sheep Research Farm, 
Ireland
Mooney, Louise1; Good, Barbara2; de Waal, Theo1; Hanrahan, 
J. P.2

1. School of Agriculture, Food Science and Veterinary Medicine, 
University College Dublin, Belfield, Dublin, Ireland; 2. Teagasc, Animal 
Production Research Centre, Athenry, County Galway, Ireland

The main method of control of Fasciola hepatica infection in 
Ireland is through the use of fasciolicides. A randomised trial 
was conducted to evaluate the current efficacy of triclabend-
azole, closantel, oxyclozanide or nitroxynil against F. hep-
atica in naturally infected sheep on the Teagasc Hill Sheep 
Research Farm, located in Leenane, Co.Galway. One hun-
dred and forty Scottish Blackface and crossbred ewes were 
weighed and randomly allotted into 4 groups of 35 animals 
each. In accordance with manufacturer’s recommendations 
Groups 1, 3 and 4 were treated with triclabendazole(10 mg/
kg), closantel (10 mg/kg) and oxyclozanide (15mg/kg) per 
os and Group 2 nitroxynil administered subcutaneously (10 
mg/kg). Individual faecal samples were taken per rectum on 
day of treatment (Day 0) and on days 7, 14, 21 and 56 post 
treatment. The number of F. hepatica eggs per gram of faeces 
was determined using the sedimentation technique and the 
efficacy of each anthelmintic was calculated in terms of the 
percentage reduction in egg count at each time point.

The results in the study showed a 100% reduction in egg 
counts by day 14 post treatment in Groups 2-4. However, 
the results for Group 1 indicated lower efficacy levels, with 
reductions of 51%, 57%, 70% and 67% by day 7, 14, 21 and 
56 days post treatment, respectively. These results are highly 
indicative of triclabendazole resistant F. hepatica in sheep on 
this farm. Furthermore the results indicate 21 days may be an 
appropriate time interval post treatment to determine faecal 
egg count reduction.

PO1.18

Ivermectin Resistance - a Role for Gene Expression?
Dicker, Alison Jane1, 2; Gilleard, John3; Skuce, Philip1; Nisbet, 
Alasdair1; Bartley, David1; Britton, Collette2; Jackson, Frank1

1. Moredun Research Institute, Penicuik, United Kingdom; 2. Faculty 
of Veterinary Medicine, University of Glasgow, Bearsden Road, 
Glasgow, United Kingdom; 3. Department of Comparative Biology and 
Experimental Medicine, Faculty of Veterinary Medicine, University of 
Calgary, Calgary, AB, Canada

Teladorsagia circumcincta is the most important gastrointes-
tinal nematode parasite of sheep in the UK; it is also the 
principal drug resistant genus. There are increasing reports 
of multidrug resistance, including resistance to macrocyclic 
lactone anthelmintics, most notably ivermectin. Resistance 
is thought to come about either by genetic mutations in the 
drug’s binding site and/or changes in gene expression of the 
parasite’s drug handling mechanisms. Candidate resistance 
genes include drug efflux pumps such as the P-glycoproteins 
(Pgps) and drug handling systems such as the cytochrome 
P450s (P450s). Previous inhibitor studies with T. circumcincta 
have implicated Pgps in the ivermectin resistant pheno-
type. We have identified eleven novel Pgps and three P450s 
gene sequences from T. circumcincta. Real-time PCR analysis 
reveals that some of these exhibit an altered gene expres-
sion pattern between ivermectin susceptible and resistant 
parasite isolates. Single nucleotide polymorphisms (SNPs) 
have also been identified within some of these genes. These 
genetic changes require further validation but may provide a 
lead in the search for molecular markers for ivermectin resist-
ance.

PO1.19

An Appraisal of the Helminth Control Practices and 
Anthelmintic Resistance in Gastrointestinal Nematodes 
of Sheep in Punjab-Pakistan
Afaq, Musarrat; Iqbal, Zafar; Khan, Muhammad Nisar; Sajid, 
Muhammad Sohail
Department of Veterinary Parasitology, University of Agriculture, 
Faisalabad, Pakistan

Introduction: In the backdrop of high prevalence of hel-
minths, this study was aimed at appraisal of helminth control 
practices and screening of nematode populations of sheep 
for anthelmintic resistance (AR).

Methods: For appraisal of helminth control practices, retro-
spective data (10 years) from four farm records were analyzed 
and relevant information was also collected from the farm-
ers/qualified staff. Nematode populations of sheep were 
screened for AR using fecal egg count reduction test (FECRT).

Results: In the last 10 years, benzimidazoles were most 
frequently (n=57/113) used anthelmintics followed by leva-
misole (n=38/113). The frequency of underdose was higher 
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(n=23/38) for levamisole compared with benzimidazoles 
(n=12/57). The frequency of using anthelmintics ranged from 
3.3 to 4.0 dewormings per year with an interval of 70 to 113.8 
days on different farms. Majority (n=116/200) of the respond-
ents were found to use modern anthelmintics. A reasonable 
minority, however, also used both modern and botanical 
anthelmintics (n=42/200) or only botanicals (n=28/200). 
FECRT indicated development of resistance in H. contortus, 
Trichostrongylus colubriformis and Ostertagia species, and 
a tendency for the development of resistance in Cooperia 
curticei against benzimidazoles. Haemonchus contortus was 
the only nematode resistant to levamisole. There was no 
evidence of development of resistance in nematodes against 
ivermectin.

Conclusion: There is a strong need to educate the farmers 
and qualified staff about the judicious selection and applica-
tion of anthelmintics, and other standard worm control/man-
agement practices. Rotation and correct use of anthelmintics 
may help in the management of benizimidazole resistance 
and delaying the development of resistance against levami-
sole.

PO1.20

Putative Involvement of the Nematode -Aminobutyric 
Acid (GABA) Receptor in the Mode of Action of the 
Anthelmintic Emodepsid
Miltsch, Sandra1; Krüger, Nina1; Krücken, Jürgen1; Harder, 
Achim2; von Samson-Himmelstjerna, Georg1

1. Institute for Parasitology, University of Veterinary Medicine, 
Hannover, Germany; 2. BayerHealthCare AG, BHC-AH-CRD-PARA, 
Leverkusen, Germany

Identification of new anthelmintic substances with differ-
ent modes of action is of major importance namely due to 
the course of emerging anthelmintic resistance in parasitic 
nematodes.

Emodepside belongs to a new class of anthelmintic drugs, 
the cyclooctadepsipeptides. Its efficacy against anthelmintic 
resistant nematode populations has been demonstrated. 
However, its mode of action is not completely understood 
yet. Different putative receptors for Emodepside have been 
discovered during the last years. The calcium-activated 
potassium channel SLO-1 and the G-protein coupled recep-
tor lathrophilin-1 have been suggested to play important 
roles in the mode of action of Emodepside in nematodes. The 
aim of this study is to investigate a possible involvement of 
a further putative Emodepside receptor, the -Aminobutyric 
acid (GABA) receptor. 

The motility of wild-type C. elegans and unc-49 GABA recep-
tor knock-out mutants exposed to different concentrations 
of Emodepside was investigated. The wild-type C. elegans 
showed a significantly reduced number of body bends com-
pared to the GABA receptor knock-out mutants at increasing 

Emodepside concentrations. Furthermore, the effect of the 
common anthelmintic Piperazin and the neurotransmitter 
GABA on wild-type C. elegans and GABA receptor knock-out 
mutants was analysed in this study. Although Piperazin is 
supposed to have GABA agonistic effects, the motility inhib-
ition by Piperazin was the same for wild-type C. elegans and 
GABA receptor knock-out mutants. The effect of GABA was 
somewhat, but not significantly lower on the GABA knock-
out mutants.

The observed findings substantiate an involvement of the 
nematode GABA receptor in the Emodepside mode of action. 
The Toxocara canis GABA receptor coding sequence was ob-
tained and will be used for subsequent rescue experiments.

PO1.21

Control of Gastro-Intestinal Nematodes in Sheep 
with the New Amino-Acetonitrile Derivative, ZOLVIX® 
(Monepantel)
Sager, Heinz2; Hosking, Barry C.1; Stein, Philip1; Kaminsky, 
Ronald2

1. Novartis Animal Health Australasia Pty Limited, Kemps Creek, NSW, 
Australia; 2. Novartis Centre de Recherche, St Aubin, Switzerland

ZOLVIX® (25 g/L monepantel) is the first product from the 
recently discovered Amino-Acetonitrile Derivative (AAD) class 
of anthelmintics to be developed for use in sheep.

Dose determination studies were conducted in Australia and 
Switzerland to identify the appropriate therapeutic dose 
of monepantel when formulated for the oral treatment of 
sheep to control adult and fourth stage larvae (L4) of gastro-
intestinal (GI) nematodes. The observed efficacies were 
strongly suggestive of a suitable minimum dose of 2.5 mg/kg 
liveweight.

In a second step, the high activity of monepantel at the indi-
cated dose was confirmed against adult and larval stages of 
GI-nematodes in naturally and experimentally infected sheep 
in Australia, Switzerland and New Zealand.

Most of the identified worm species could be controlled 
completely or close to 100%. Least susceptible species were 
identified as Oesophagostomum venulosum, Cooperia 
curticei (L4 stage) and Nematodirus spathiger (L4 stage). In 
contrast, Haemonchus contortus were completely elimin-
ated at 1.25 mg/kg. Noteworthy is the fact that, ZOLVIX was 
able to control nematode isolates that were resistant to the 
most important anthelmintic classes, i.e. the benzimidazoles, 
levamisoles and/or macrocyclic lactones. It can be concluded 
that the AADs will be a valuable tool in the hands of veterin-
arians and sheep farmers to control GI-nematode infections, 
especially in regions with widespread anthelmintic resist-
ance.

ZOLVIX and monepantel are not registered or available for 
sale in Canada.
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PO1.22

Anthelmintic Resistance of Haemonchus contortus 
in Small Ruminant Flocks in Southern Germany and 
Switzerland
Scheuerle, Miriam Carmen; Pfister, Kurt
Comparative Tropical Medicine and Parasitology, Ludwig-Maximilians-
Universität, Munich, Germany

Frequent use of anthelmintic treatment against gastrointes-
tinal nematodes (GIN) led to a selection of resistant GIN 
strains and consequently to the spreading of anthelmintic 
resistance (AR). In the context of an epidemiological study in 
Southern Germany and Switzerland, four farms with clinic-
ally reported AR were investigated. Therefore, faecal samples 
were analysed by Faecal Egg Count Reduction Tests (FECRT) 
following WAAVP recommendations. Accordingly, resistance 
was considered present if the Faecal Egg Count Reduction 
(FECR) was less than 95% and the lower 95% confidence limit 
for the reduction was less than 90%. The investigation was 
performed in two sheep flocks (Suffolk and Dorper) and in 
two goat flocks (16 boer, 21 dairy-goats). The sheep flocks 
were divided into three treatment groups of ten sheep each, 
which were sampled on treatment day and ten days later. 
Mean FECR was 70.8% and 55.3% in albendazole-groups (3.8 
mg/kg BW), 52.4% in the fenbendazole-group (5 mg/kg BW), 
47.3% in the oxfendazole-group (5 mg/kg BW), and 100% 
and 44.3% in moxidectin-groups (0.2 mg/kg BW), respect-
ively. All goats were treated with eprinomectin (PourOn-for-
mulation, 1 mg/kg BW). Mean FECR was 28.2% and 27.5% on 
day 13 after treatment. Coprocultures of all nine individual 
treatment-groups revealed that the predominant species 
after treatment was Haemonchus contortus. 

The study confirmed the existence of resistant H. contortus-
strains against eprinomectin in goats and against albendaz-
ole, oxfendazole, fenbendazole and moxidectin in sheep in 
Southern Germany and Switzerland. Therefore it is important 
to establish new treatment schemes to prevent the further 
spreading of resistance.

PO1.23

A Comparative Study on the Effect of Triclabendazole 
Sulphoxide on Egg Production and Hatch Rate in 
Different Liver Fluke Isolates
Shaw, Laura; Fairweather, Ian; Trudgett, Alan; Hoey, Elizabeth; 
Brennan, Gerry
Queen’s University Belfast, Belfast, United Kingdom

Triclabendazole (TCBZ) is the main drug used to treat fas-
cioliasis in both humans and livestock. Resistance to TCBZ 
was first recorded in Australia in 1995 and has since been 
observed in various parts of Europe. Fasciola hepatica, like 
many other helminth parasites, has a high reproductive 
turnover. Once the adult fluke is established in the bile ducts 

of the definitive host, it can produce around 25,000 eggs per 
day. Due to the increase in resistance to anthelmintic drugs in 
veterinary medicine, a number of standardised methods are 
used to detect resistance in the field. The in vivo faecal egg 
count reduction test (FECRT) and the in vitro egg hatch assay 
(EHA) for benzimidazoles are commonly used to detect resist-
ance in nematode species. However, the effect of anthelmin-
tic treatment on egg output, larval development and egg 
hatch rate is currently unknown for the liver fluke. This study 
aims to investigate the egg production, egg development 
and hatch rate of different isolates in response to treatment 
with triclabendazole sulphoxide (TCBZ.SO) in vitro. A sig-
nificant decrease in egg production from susceptible TCBZ.
SO-treated flukes and disruption to reproductive structures 
was observed. In contrast, resistant TCBZ.SO-treated flukes 
showed minimal disruption to reproductive structures and 
egg production. The data suggest that TCBZ.SO does have 
an effect on egg production in vitro. An egg hatch assay for 
detection of resistance is under development.

Epidemiology

Tuesday, August, 11, 2009

PO1.25

Natural Infections of Angiostrongylus vasorum and 
Crenosoma vulpis in Dogs in Germany
Barutzki, Dieter1; Schaper, Roland2

1. Veterinary Laboratory Freiburg, Freiburg, Germany; 2. Bayer Animal 
Health GmbH, Leverkusen, Germany

Angiostrongylus vasorum is a highly pathogenic metastrong-
ylid nematode that infects the right side of the heart and 
pulmonary arteries whereas adult Crenosoma vulpis resides 
in the distal aspects of the bronchial tree of dogs and wild 
canids. Both parasites have been found in many countries in 
Europe and appear to be endemic in distinct areas in France, 
Denmark, and Great Britain. However, until know only few 
data are available on the prevalence of these parasites in Ger-
many. In order to assess the occurrence of these nematode 
parasites in Germany fecal samples of 773 dogs with clinical 
signs of respiratory diseases were collected from September 
2007 to February 2009. The Baermann funnel technique 
was used to examine the samples for presence of lungworm 
larvae. A. vasorum and C. vulpis were found in 56 (7.2%) and 
47 (6.1%) fecal samples, respectively. 30 A. vasorum and 11 C. 
vulpis positive dogs were located in Baden-Wuerttemberg, 
12 and 14 in North Rhine-Westphalia, 3 and 4 in Bavaria, 1 
and 6 in Rhineland-Palatinate, 7 and 4 in Saarland, 1 and 2 
in Saxony, respectively. In Brandenburg only 2 dogs with A. 
vasorum and in Hesse, Lower Saxony and Thuringia 4, 1 and 1 
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dog with C. vulpis, respectively were detected. These surpris-
ingly high prevalence rates indicate that both parasites are 
endemic in Germany. Due to the high number of lungworm-
positive dogs veterinarians should consider infections with A. 
vasorum and C. vulpis as a differential diagnosis in dogs with 
symptoms of respiratory diseases in Germany. 

PO1.26

Seroprevalence of Toxoplasma gondii Infection in Small 
Ruminants from Romania
Titilincu, Adriana; Mircean, Viorica; Iovu, Anamaria; Blaga, 
Radu; Onac, Diana; Cozma, Vasile
University of Agricultural Science and Veterinary Medicine, Parasitology 
and Parasitic Diseases Department, Cluj Napoca, Romania

Toxoplasmosis is a widespread zoonosis caused by the intra-
cellular protozoan parasite Toxoplasma gondii. Limited epi-
demiological informations are available about the seropreva-
lence of Toxoplasma gondii in small ruminants in Romania, 
and a high incidence of infection would have implications for 
public health. Aims: The objective of this study was to assess 
the seroprevalence of antibodies to T. gondii in small rumin-
ants from centre and north-west of Roamania (Transylvania, 
Maramures, Banat and Crisana). 

Methods: Serum samples from 1570 sheep (1453 ewes and 
117 lambs) and 431 goats (401 adult goats and 30 kids) were 
tested for antibodies (IgG) to T. gondii by a commercial ELISA 
kit (Chekit Toxotest, IDEXX Laboratories, Switzerland), at a 
sera dilution of 1:400. 

Results: Antibodies to T. gondii were found in 
64.34%(935/1453) ewes, 25.23%(27/107) 6-months-one-year 
old lambs, 50%(5/10) 1-month old. The lowest prevalence 
in sheep were noticed in Transylvania and Crisana regions 
with 61.1%(454/743) and 61%(133/218) respectively, posi-
tive serum samples. The highest prevalence was revealed 
in Banat and Maramures regions with 75.30%(125/166) and 
68.4%(223/326) respectively, positive serum samples. The dif-
ferences between the regions were significantly (p<0,0001). 
In adult goats the prevalence of anti-T. gondii antibodies was 
59.35%(238/401); 4.73%(19/401) of samples were doubtful. In 
kids only one serum sample was positive (1/30). The high-
est seroprevalence was registered in goats from Maramures 
region 83.33%(70/84). In Crisana region the seroprevalence 
was 67.27%(111/165), and 7.27%(12/165) of samples were 
doubtful. The lowest prevalence was in Transylvania region, 
being 37.5%(57/152); the number of doubtful samples was 
7/152(4.6%). The differences between the three regions were 
significantly (p<0,0001). 

Conclusions: Because of high prevalence of anti-T. gondii 
antibodies in small ruminants there is an important risk of 
human contamination in certain regions of Romania by con-
sumption of row milk and meet. 

PO1.27

Alaria alata: a Trematode Identified in Wild Boars Muscles 
in France
Vallee, Isabelle1; Ferte, Hubert2; Jouet, Damien2; Polack, 
Bruno1; Laine-Prade, Veronique1; Grasset, Aurelie1; Mace, 
Pauline1; Heckmann, Aurelie1; Lacour, Sandrine A.1; Boireau, 
Pascal1

1. JRU BIPAR, AFSSA, ENVA, AFSSA-LERPAZ, Maisons-Alfort, France; 2. 
USC VecPar, Universite de Pharmacie, Reims, France

The trematode Alaria alata was identified in wild boar meat 
during meat inspection for Trichinella spp detection in 
Eastern part of France. The larval stage recovered in wild 
boars was mesocercariae, which is in this paratenic host a 
larva migrans. Adult larvae were found in the small intestine 
of foxes hunted in the same area as wild boars. From 2003 to 
2008, positive animals were identified in North East of France, 
but more recently a focus also emerged in the centre of the 
country. Since few publications described Alaria spp as zoo-
notic pathogen, wild boar carcasses were destroyed or sent 
for well-cooked preparations with a significant markdown 
value. Experiments on freezing resistance were performed 
to propose a method to cure the meat. After 5 days at -18°C, 
one alive larva was found. In order to identify the tissue loca-
tion of A. alata, a mouse was infected per os with 6 larvae. 
Unfortunately, none of the 6 larvae were identified after 10 
days of infection. The non-tissue specific location and the size 
of this trematode prompted us to propose an adapted proto-
col for Alaria diagnosis in meat. Moreover, molecular markers 
are under development to differentiate A. alata isolates and 
identify the source of wild boar’s contamination in wildlife. 
The lacks of knowledge on this parasite, its life cycle and 
hosts, but also the zoonotic feature render difficult its control 
during meat inspection and the prevention regarding human 
health.

PO1.28

Prevalence of Tritrichomonas foetus and Campylobacter 
fetus Infections in a Spanish Endangered Beef Cattle 
Breed (Asturiana De La Montaña)
Mendoza-Ibarra, Jesus Alberto1; Pedraza-Diaz, Susana1; 
Garcia-Peña, Francisco Javier2; Rojo-Montejo, Silvia1; Ruiz-
Santa-Quiteria, Jose Antonio4; Ortega-Mora, Luis Miguel1; 
Osoro, Koldo3; Collantes-Fernandez, Esther1; Ferre, Ignacio4

1. SALUVET, Animal Health Department, Faculty of Veterinary Sciences, 
Complutense University of Madrid, Madrid, Spain; 2. Laboratorio 
Central de Veterinaria de Algete, Ministerio de Medio Ambiente 
y Medio Rural y Marino, Madrid, Spain; 3. Area de Sistemas de 
Producción Animal, Servicio Regional de Investigación y Desarrollo 
Agroalimentario (SERIDA), Consejería de Medio Ambiente y Desarrollo 
Rural, Asturias, Villaviciosa, Spain; 4. Animal Health Department, 
Faculty of Veterinary Sciences, Complutense University of Madrid, 
Madrid, Spain
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Bovine trichomonosis and bovine campylobacteriosis are 
two venereal diseases which are considered important infec-
tious causes of reproductive failure in extensively managed 
beef cattle and where natural mating is a common practice. 
The purpose of this study was to investigate the prevalence 
and risk factors associated with Tritrichomonas foetus and 
Campylobacter fetus infections in beef bulls from a local 
endangered beef cattle breed, Asturiana de la Montaña. 
This breed is used from ancient times in mountain pastoral 
systems in sustainable conditions. Preputial smegma samples 
were collected from 103 bulls (16.4% of the total bull popu-
lation), from 65 herds (11% of the total). Detection of the 
pathogens was performed by microscopic examination, cul-
ture and PCR. Epidemiological data were collected by means 
of a questionnaire. The presence of C. fetus was not detected 
in these samples. The percentage of T. foetus infected bulls 
was 31.06 % with a herd prevalence of 41.53 %. The average 
age was 61.5 months for positive animals and 52.7 for con-
trols. No risk factor could be associated with T. foetus infec-
tion. Regarding reproductive data, an increase of heat repeat 
was the only variable associated with T. foetus. Furthermore, 
higher percentages of cows not in calf (21.5 vs. 16.9) and 
longer calving intervals (479 days vs. 424) were found in posi-
tive herds. In summary, the results reported here highlight 
the importance of the disease in this breed and will be useful 
for future risk assessment and/or management plans for the 
prevention and control of bovine trichomonosis.

Acknowledgements: This work was funded by the Com-
plutense University of Madrid-Comunidad de Madrid 
(CCG08-UCM/AGR-4223). We would like to thank the Spanish 
Association of Asturiana de la Montaña (ASEAMO) for their in-
valuable contribution to this study and Vanesa Navarro, Paco 
Cueto, Juanin Martinez and Jose Mendez for their excellent 
technical assistance.
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Prevalence of Sarcocystis spp in Argentinean Cattle
Moré, Gastón1, 3; Jurado, Susana2; Teitelbaum, David4; 
Abrahamovich, Pablo1; Bacigalupe, Diana1; Rambeaud, 
Magdalena1, 3; Venturini, María Cecilia1; Venturini, Lucila 1

1. Laboratorio de Inmunoparasitología, Facultad de Ciencias 
Veterinarias, UNLP, La Plata, Argentina; 2. Servicio Central de 
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Argentina; 4. Control de Calidad, JBS Argentina S.A., Rosario, Argentina

Sarcocystis infections affect cattle worldwide and are fre-
quently asymptomatic. Bovines are intermediate hosts for S. 
cruzi, S. hirsuta and S. hominis, which have canids, felids and 
primates as respective definitive hosts. The objective of this 
study was to determine prevalence of different Sarcocystis 
spp in cattle from Argentina. Blood, heart and loin samples 
(n=300) were collected at slaughter from 142 cows, 73 steers, 
72 heifers and 13 bulls from 8 provinces in Argentina. Ten 

grams of muscle were homogenized in a meat grinder with 
PBS, centrifuged, filtered and observed in a stereomicro-
scope. Sarcocysts were classified as thin wall (S. cruzi) or thick 
wall cysts (S. hirsuta or S. hominis), and a subset was further 
characterized by transmission electron microscopy (TEM). 
Antibody detection was performed by immunofluorescence 
antibody test (IFAT) using S. cruzi bradyzoites as antigen and 
serum samples diluted at 1/25, 1/200 and 1/800. Ninety nine 
point three percent of heart samples had S. cruzi and no thick 
wall sarcocysts; 72% of loin samples had S. cruzi sarcocysts, 
27% had thick wall sarcocysts, and 25.6% had both kinds of 
sarcocyst. Thick wall sarcocysts were detected in samples 
from 7 provinces. Thick wall sarcocysts were identified as S. 
hominis and S. hirsuta by TEM. IFAT titer distribution was as 
follows: 23.7% of animals had a titer of 25, 55% had a titer of 
200, 21% had a titer of 800 and 0.3% were negative. This is 
the first report of S. hominis and S. hirsuta in Argentina.

PO1.30

Development of Microsatellite Marker Panels for 
Trichostronglid Nematodes of Ruminants
Whitelaw, Fiona Christine1; Gilleard, John2; Redman, Elizabeth 
Mary1; Tait, Andy1; Burgess, Charlotte3; Bartley, Yvonne3; 
Jackson, Frank3
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For population genetic studies microsatellite markers are 
considered useful if they possess two important attributes. 
The first is a significant level of polymorphism to discrimin-
ate between different isolates. The second is the ability to 
consistently amplify from a range of possibly very genetic-
ally divergent isolates. Previous attempts to isolate specific 
microsatellites for Haemonchus contortus and Teladorsagia 
circumcincta have encountered a high level of null-geno-
types (non-amplification) making the isolation of useful 
markers extremely laborious.

We have developed a more efficient screening process which 
we have used to filter through significantly more potential 
microsatellites, identified by Tandem Repeat Finder (Benson, 
1999), in order to isolate the few ‘robust’ and useful mark-
ers for population genetic purposes. From the screening of 
80 potential microsatellites we have identified a panel of 8 
Haemonchus contortus specific microsatellites. We present 
here the screening procedure adopted for the two important 
parasitic nematode species, H. contortus and Teladorsagia 
circumcincta and the use of the resulting panels of microsat-
ellites for the genetic characterization of a range of genetic-
ally divergent isolates.
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Increased Parasitic Burden by Haemonchus in Bovine in 
Brazil
Santos, Thaís Rabelo; Lopes, Welber D. Z.; Sakamoto, Cláudio 
A. M.; Lima, Roberto C. A.; Silva, Helenara M.; Vicentini, 
Frederico F.; Oliveira, Gilson P.; Costa, Alvimar J.
CPPAR/UNESP, São Paulo State University, FCAV, Jaboticabal, Brazil

Studies concerning parasitic prevalence and intensity by 
helminthes species in bovine conducted during the 1990’s 
in Brazil revealed a significant predominance of Cooperia in 
relation to Haemonchus, maintaining approximately 76% 
and 14% of the helminth load, respectively. With a similar 
objective, 76 bovine naturally infected by nematodes, includ-
ing both bulls and cows aged eight to twelve months, were 
necropsied in the State of Minas Gerais. Sixteen helminth 
species were detected, presenting the following prevalences 
and mean infection intensities: Haemonchus placei (100.00%; 
3895.5); Haemonchus similis (28.95%; 159.58); Cooperia 
punctata (100.00%; 5594,95); Cooperia spatulata (32.89%; 
137.83); Cooperia pectinata (34.21%; 1010.54); Trichostrong-
ylus axei (69.74%; 239.22); Trichostrongylus colubriformis 
(10.53%; 10.79); Trichostrongylus longyspicularis (2.63%; 
0.53); Ostertagia ostertagi (2.63%; 3.12); Ostertagia lyrata 
(2.63%; 1.47); Ostertagia trifurcata (1.32%; 0.26); Oesophagos-
tomum radiatum (94.74%; 470.89); Trichuris discolor (47.37%; 
32.51); Strongyloides papillosus (1.32%; 0.07); Capillaria bovis 
(9.21%; 0.93) and Bunostomum phlebotomum (2.63%; 0.26). 
The results obtained verified that the two most frequently 
detected helminth genera were Cooperia (58.34%) and Hae-
monchus (35.08%), showing a very different correlation from 
previously published studies. Considering that Haemonchus 
is significantly more pathogenic to bovine than Cooperia, the 
increase in its parasitic intensity (from 14% to 35%) observed 
in this study suggests that the methods of strategic and 
chemotherapeutic control used to date must be reviewed. 
Moreover, the significant increase in parasitism by Haemon-
chus and the consequent decrease by Cooperia, determined 
by the 76 necropsies conducted in this work, reveal a grow-
ing morbidity of parasitism by nematodes in bovine located 
in Brazil. 

PO1.32

The Influence of Queen Elisabeth National Park on 
the Prevalence of Selected Hemoparasites of Cattle in 
Uganda
Kabuusu, Richard Mugwanya2; Bakama Nume, Bakama 
Bernard1; Muwanga, Sylvia Nalubwama3; Caldwell, Jill2; 
Zaplinski, Samantha2

1. Texas Praire View A&M, Austin, Texas, USA; 2. St. George’s University, 
St. George’s, Grenada; 3. Makerere University, Kampala, Uganda

Introduction: The location of cattle farms around Queen 
Elisabeth National Park (QENP) frequently exposes farmed 
cattle to interaction with wildlife. The purpose of this study 
was to investigate whether the proximity of farms to QENP 
increased the prevalence of hemoparasites among farmed 
cows

Methods: Cross-sectional studies were conducted during the 
summer periods of 2004, 2005, and 2006, in cattle farms sur-
rounding QENP. Blood samples were obtained from 131 cows 
belonging to 13 farms. Blood smears stained with Diff-quik 
stain were examined microscopically for evidence of hemo-
parasites. Coordinates of Global Positioning System (GPS) of 
these farms were taken. The distance between the farm and 
QENP was recorded as a dichotomous variable (< 5 miles 
or > 5 miles). Data were analysed using Excel Data Plus at a 
significant level of =0.05

Results: The prevalence was 51% (95%CI 49, 62) for Theileria 
parva; 15% (95%CI 9, 21) for Anaplasma marginale and 8% 
(95%CI 4,15) for Babesia bigemina. Cattle farms located 
within 5 miles of QENP had a statistically significant higher 
prevalence of Theileria parva ( 2 = 8.3, df = 1, p= 0.004) and 
Anaplsama marginale ( 2 = 6.8, df = 1, p= 0.009) than farms 
located more than five miles from QENP. Farm location had 
no significant influence on the prevalence of Babesia bi-
gemina ( 2 = 3.3, df = 1, p= 0.07).

Conclusion: These findings accentuate the role played by 
wildlife in the distribution of the vectors responsible for 
spreading Theileria parva and Anaplsama marginale among 
cow populations raised in the QENP area. 

PO1.33

Reindeer Nematodes Infect Sheep
Manninen, Saana-Maaria; Oksanen, Antti; Laaksonen, Sauli
Finnish Food Safety Authority Evira, Fish and Wildlife Health Research 
Unit, Oulu, Finland

The increasing number of sheep (Ovis aries) in the semi-
domesticated reindeer (Rangifer tarandus tarandus) herding 
area in northern Finland leads to winter-fed reindeer sequen-
tially sharing corrals with sheep. This causes potential for 
cross-infection of gastrointestinal nematodes between these 
two ruminant species. To elucidate this potential, this study 
was designed on a reindeer-and-sheep farm. In September-
November, slaughter animal abomasa and proximal small 
intestines were collected and examined for gastrointestinal 
nematodes. Twelve reindeer and 8 sheep had shared a corral. 
Twelve reindeer had no known contact with sheep and 12 
sheep from another farm had no apparent contact with other 
ruminants. Both reindeer groups shared free ranging areas 
with wild moose (Alces alces). Also two moose were exam-
ined. The parasites were collected, counted and identified. 
The following species were found in reindeer: Ostertagia 
gruehneri, Ostertagia arctica, Spiculopteragia dagestanica, 
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Nematodirus tarandi, Nematodirella longissimespiculata and 
Bunostomum trigonocephalum. Sheep were found infected 
with Teladorsagia circumcincta, Teladorsagia trifurcata, 
Ostertagia gruehneri, Ostertagia arctica, Nematodirus filicollis 
and Nematodirus spathiger. Spiculopteragia dagestanica and 
Ostertagia gruehneri were identified in moose. Ostertagia 
gruehneri, which is considered a reindeer parasite, was only 
found in the group of sheep that had shared a corral with 
reindeer. These sheep were not found to be infected with 
other abomasal nematodes. The reindeer that had shared a 
corral with sheep were not infected with nematodes usually 
having sheep as their primary host. However, as the group of 
sheep did not harbour them, either, it is obvious that there 
was no sheep nematode infection pressure to reindeer. On 
other locations, reindeer have been found to harbour sheep 
parasites.

Food Borne Parasites

Tuesday, August, 11, 2009

PO1.34

Toxoplasma gondii in Ireland
Halova, Dana1; Rafter, Paul2; Zintl, Annetta1; Mulcahy, Grace1; 
de Waal, Theo1

1. UCD School of Agriculture, Food Science and Veterinary Medicine, 
Dublin, Ireland; 2. Central Meat Control laboratory, Backweston, Ireland

Toxoplasma gondii is a protozoan parasite which can be 
transmitted to humans by consumption of undercooked 
meat and whose prevalence can be decreased by good farm 
management including rodent control. The Health Protec-
tion Surveillance Centre in Ireland has reported 173 cases of 
human toxoplasmosis in last 4 years but very little is known 
about the prevalence in animals.

Serum and meat samples from sheep, pigs, chickens and 
deer were collected from Irish abattoirs in 2007. Age, sex 
and origin of the samples were recorded. In addition rodent 
(Apodemus sylvaticus, Sorex minutus) tissue samples were also 
collected. Sera were tested for T. gondii antibodies by a com-
mercial semi-quantitative latex agglutination test and meat 
samples by nested PCR targeting the multicopy 18S-5.8S 
rDNA internal transcribed spacer (ITS1) region of T. gondii.

Antibodies to T. gondii were found in 35.5 % (103/292) of 
sheep; 4.7% (15/317) of pig; 1% (3/301) of chicken and 
6.6% (23/348) of deer samples (titre ≥ 1:64). Age-related 
differences were found, with a significantly (P>0.05) higher 
prevalence in adult sheep and pigs. There was no significant 
difference in seroprevalence between males and females 
and different farm locations. Out of 177 meat samples only 

1 pig sample was found to be positive in contrast with 18% 
(20/110) of rodent samples.

This study shows that a significant proportion of Irish food 
animals examined have been exposed to T. gondii and 
therefore could represent a public health risk for persons that 
handle or consume raw or undercooked meat.

PO1.35

Wild Boar Surveillance for Toxoplasma gondii Infection in 
the U.S.
Hill, Dolores E.1; Gamble, H. Ray2

1. USDA, ARS, ANRI, Animal Parasitic Diseases Laboratory, Beltsville, 
MD, USA; 2. National Academy of Sciences, Washington, DC, USA

Toxoplasma gondii is an important zoonotic parasite world-
wide. Human disease results from congenital infection, 
accidental ingestion of oocysts in the environment, or from 
ingestion of tissue cysts in raw or undercooked meat. Among 
domesticated food animals, chickens, sheep, goats and pigs 
are known to be infected at varying rates, depending on 
husbandry. Infection rates in wildlife vary as well, but are 
generally higher than in domesticated species. In the United 
States, wild boar are hunted for meat and often used to make 
cured products which would not involve cooking or freezing 
to inactivate Toxoplasma tissue cysts. However, nothing is 
known of the prevalence of Toxoplasma in wild boar in the 
U.S. In an effort to determine the risk of human exposure to 
Toxoplasma from wild boar, we undertook a serological study 
using samples collected during an ongoing national survey 
conducted by the U.S. Department of Agriculture. Approxi-
mately 2000 samples per year were tested beginning in 2007 
to the present. Samples were tested using a commercial kit 
(SafePath Toxoplasma Immunoassay Kit) according to the 
manufacturer’s instructions. The location of positive animals 
was determined and spatially plotted using the longitude 
and latitude coordinates recorded for each collected sample. 
Results of this study indicate that 16% of wild boars nation-
wide are infected with Toxoplasma, while infection rates in 
individual states range from 0-30%. Consumption of meat 
from wild boar therefore poses a significant risk for infection 
with Toxoplasma.

PO1.36

Neem Oil Organic Neem® (Azadirachta indica) to Combat 
Rhipicephalus microplus Tick
Kusharski, Thais B.; Silva, Antonio C.; Nakashima, Tomoe; 
Molento, Marcelo Beltrao
UFPR, Curitiba, Brazil

Rhipicephalus microplus tick is present throughout Brazil, 
and is responsible for great economic losses to the cattle 
industry. The consumer market is demanding a new position 
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in the sector of food production to reduce the generation of 
chemical waste, and the use of alternative medicines can be 
a good strategy for this purpose. The Neem oil is extracted 
from the plant Azadirachta indica originally from India that 
has several medical indications. The objective of this research 
was to determine the effectiveness of a commercial Neem 
oil Organic Neem® against cattle tick by in vitro (Lab. Para-
sitic Diseases, UFPR) and in vivo (Parana Reference Centre 
for Agroecology, CPRA) assays. In vitro tests used engorged 
females, which were weighed, immersed for 5 min in 12 
concentrations ranging from 0.16% to 10.24% and a control 
group in triplicates and kept in incubator (80% RHA, 27 °C) for 
14 days. Eggs were then incubated for another 26 days under 
the same conditions for the visual assessment of hatching. 
In vivo test was conducted spraying 12 adult Jersey cows. Six 
animals were treated with A. indica at 3% concentration as 
indicated by the manufacturer. Engorged ticks were counted 
9 times after treatment, and daily during the first week. The 
results from both studies revealed no significant differences 
in between treatments. The regression analysis showed no 
correlation between the increase of the concentration of 
Neem and its effects as ectoparasiticide.

PO1.37

Improving Smallholder Pig Farmers’ Knowledge on 
Taenia solium Has the Potential for Reducing Porcine 
and Human Cysticercosis Incidences in Endemic Areas of 
Tanzania
Ngowi, Helena A.1; Lekule, Faustin P.2; Mejer, Helena3; 
Johansen, Maria V.3; Willingham III, Arve L.3; Milan, Stig T.3

1. Department of Veterinary Medicine and Public Health, Sokoine 
University of Agriculture, Morogoro, Tanzania; 2. Department of Animal 
Science and Production, Sokoine University of Agriculture, Morogoro, 
Tanzania; 3. The Faculty of Life Sciences, University of Copenhagen, 
Frederiksberg C, Denmark

Introduction: Taenia solium causes cysticercosis in pigs 
and humans, leading to great economic losses and human 
suffering due to condemnation of infected pigs and disabil-
ities in neurocysticercotic patients. Health education of rural 
smallholder pig farmers and their livestock management ad-
visors in northern Tanzania led to an important reduction of 
porcine cysticercosis incidence in sentinel pigs, an indication 
of the potential for reducing human cysticercosis incidence. 
The health educational package developed with community 
involvement in northern Tanzania was adapted and evalu-
ated in the southern region. 

Methods: In 2008, 700 smallholder rural pig farmers and 14 
livestock extension workers in Chunya district were trained 
on T. solium transmission, impact, prevention and control. A 
five item questionnaire was self-administered to 117 (17%) 
of the smallholder pig farmers immediately before and after 
the training to measure their knowledge on T. solium and 

attitude towards consumption of infected pork. Data were 
analysed using the McNemar test for paired proportions. 

Results: Responses on all knowledge questions improved 
significantly (P < 0.001). Following the training, significantly 
more people (72.6%) informed they would not consume 
infected pork as compared to before the training (15.4%) 
(P<0.0001), an increased negative attitude towards consump-
tion of infected pork. 

Conclusion: These findings indicate the usefulness of health 
education in the control of T. solium infections in endemic 
areas. Further studies are needed to determine optimal 
frequency, schedule, and coverage of health education 
intervention for national or regional control of the parasite. 
Combined interventions are recommended for ultimate elim-
ination of T. solium in Tanzania. 

PO1.38

A Method to Detect Toxoplasma gondii DNA in Fresh Pork 
Sausage
Vitale, Maria; Galluzzo, Paola; Vittoria, Vittoria;  
La Giglia, Maria; Giangrosso, Giuseppe; Vitale, Fabrizio
Istituto Zooprofilattico Sperimentale della Sicilia, Palermo, Italy

A DNA extraction protocol followed by a nested PCR to 
detect Toxoplasma gondii from samples of fresh sausage has 
been set to use for screening samples taken in local butcher 
shops. The PCR is targeting the rRNA locus with the first 
primers amplifying the intergenic region between 18S and 
25S rRNA gene. The nested primers amplify specifically the 
internal transcribed spacer 1 (ITS1) region. By this method 
from 2 grams of fresh sausage spiked with a serial dilution of 
T. gondii DNA a positive signal could be detected up to 5 pg 
of DNA in the sample. Toxoplasmosis can be spread by inges-
tion of contaminated food and water. In a European multi-
centre analysis, fresh sausage consumption was reported 
as one of the major cause for toxoplasmosis transmission in 
Italy. Infections are quite often asymptomatic but they can be 
particularly severe when the primary infection occurs during 
pregnancy (congenital toxoplasmosis) and in cases of immu-
no-depression. Seroprevalence from 20 to 80% is observed 
worldwide in both humans and animals depending on age, 
life style, hygienic conditions. In a previous serological survey 
in Sicilian sheep flocks a peak up to 65% of positive results 
have been reported but an ongoing serological screening on 
swine reveals, so far, positive results to a maximum of 19%. 
Since the tasting of fresh raw pork sausage is a quite spread 
habit among Sicilian consumers, even low seroprevalence 
can represent a high risk factor for the transmission of toxo-
plasmosis. 

Acknowledgements: The authors wish to thank Alberti P. 
and Giangrosso I.E. for technical assistance. The work is sup-
ported through a grant from the Italian Ministry of Health to 
Dr. M. Vitale IZS SI 2007 RC
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PO1.39

Immunization of Chickens with ISCOMs Assembled 
Recombinant SO7 Antigen and Purified Saponins Gg-6 
and Ah-6 Induced Protection Against Eimeria tenella 
Infection
Berezin, Vladimir E.1; Bogoyavlenskiy, Andrey P.1; Khudiakova, 
Svetlana S.1; Alexuk, Pavel G.1; Fetterer, Raymond H.2; Barfield, 
Ruth C.2; Miska, Katarzyna B.2; Jenkins, Mark C.2

1. Institute of Microbiology and Virology, Almaty, Kazakhstan; 2. Animal 
Parasitic Diseases Laboratory, USDA-ARS, Beltsville, MD, USA

Introduction: Avian coccidiosis, caused by various species 
of the genus Eimeria, is estimated to cost the world-wide 
poultry industry several billion dollars annually. At present 
many studies on control of poultry coccidiosis have centered 
on elicitation of protective immune response to parasite in-
fection by development of various kinds of parasite vaccines. 
In the current study immunostimulation complexes (ISCOMs) 
containing recombinant SO7 antigen and purified saponins 
Gg-6 or Ah-6, were evaluated in their ability to stimulate 
humoral immunity and to protect chickens against a chal-
lenge infection with Eimeria tenella parasite. 

Methods: ISCOMs assembled SO7 recombinant antigen (a 
highly conserved 24 kDa protein associated with the para-
site’s refractile body) and saponins Gg-6 and Ah-6 isolated 
from native plants Glycyrrhiza glabra and Aesculus hippocas-
tanum by HPLC fractionation, were prepared. ISCOMs 
incorporated irrelevant antigens rather than Eimeria antigens 
were also used for immunization experiments. 

Results and Discussion: 1-day old chickens were immunized 
intranasally with various ISCOMs preparations. Antibody pro-
duction, serum carotenoid and nitrate-nitrite levels, oocyst 
production and weight gain were measured after challenge 
of birds with 50,000 Eimieria tenella oocysts per bird. It was 
shown that a single immunization with ISCOMs in dose of 
6ug per chicken stimulated high levels of specific humoral 
immune responses, prevented increases in serum nitrate-ni-
trite levels, reduced oocyst output and prevented reduction 
in weight gain. Activity of immune responses and protec-
tion against challenge was much higher when SO7 antigen 
was assembled with Gg-6 or Ah-6 saponins into ISCOMs in 
comparison with SO7 antigen alone or ISCOMs incorporated 
irrelevant than coccidian antigens. In general, the results of 
study indicate that ISCOMs containing SO7 antigen and sap-
onins Gg-6 and Ah-6 are suitable for preparation of a highly 
immunogenic coccidia vaccine protected chickens against 
Eimeria tenella infection. Research supported USDA ARS-ISTC 
grant #K-525p.

PO1.40

Early Local Cellular Response and Free Radical Mediated 
Cytotoxicity in Rats Immunised with a Recombinant 
by Juvenile Fasciola hepatica cathepsin B3 (CB3) and 
Infected with Fluke Metacercariae
Jedlina-Panasiuk, Luiza; Kozak, Monika
W Stefanski Institute of Parasitology PAS, Warsaw, Poland

In the present experiment we investigated the ability of a 
recombinant CB3 to induce a protective immune response. 
We examined T cells, NK cells and free radicals production in 
the peritoneal fluid of rats at an early stage of infection with 
Fasciola hepatica. 

Male Spraque-Dawley rats were vaccinated, subcutaneously, 
three times with CB3 and montanide. The control groups 
were injected only with the adjuvant. All groups were in-
fected with 30 fluke metacercariae and euthanized 15 hours 
post infection (pi), 4 days pi and 4 weeks pi, respectively. The 
peritoneal fluid of experimental animals was analyzed by 
flow cytometry to estimate cell phenotypes and intracellular 
free radicals production. At 4 weeks pi, flukes were recovered 
to estimate a protectivity . 

A reduction in the fluke burden was found in vaccinated rats. 

In immunised rats there was a distinct increase in the cel-
lular response. NK cells dominated in the peritoneal fluid of 
vaccinated rats, as early as 15 h pi. These groups generated 
very high levels of inducible NO and superoxide compared to 
infected controls. 

Our results suggest that immunization stimulates free radical 
production by rat peritoneal cells upon contact with NEJ F. 
hepatica parasites and that this defence mechanism could be 
associated with resistance to F. hepatica infection.

PO1.41

The Humoral Response of Sheep Vaccinated with a 
Recombinant Cathepsin L (CL1) and Phosphoglycerate 
Kinase (PGK) of Fasciola hepatica and Challenged with 
Fluke Metacercariae.
Kozak, Monika Tamara; Jedlina-Panasiuk, Luiza; Kaliniak, 
Marcin; Januszkiewicz, Kamil; Weso owska, Agnieszka; 
Zawistowska, Anna; W drychowicz, Halina Zofia
Witold Stefanski Institute of Parasitology, PAS, Warsaw, Poland

An efficient vaccine against Fasciola hepatica is intensely 
sought for. The main focus is on recombinant fluke antigens. 
The aim of this study was to evaluate the humoral response 
of sheep vaccinated with two recombinant liver fluke vaccine 
candidates. 

Male merinos sheep were immunized twice with 100µg of 
either CL1 (received from University College Dublin) or PGK 
emulsified in Quil A. The non-vaccinated controls received 
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the adjuvant only. A month after the last immunization, all 
animals were challenged with 100 fluke metacercariae. Anti-
body titers against the vaccine antigens were determined by 
ELISA every 2 weeks.

There was a strong IgG response in all vaccinated animals 
starting from the 2 week after the first immunization. The 
second dose of the antigen resulted in another boost of 
antibody titers. There was a slight decline in the IgG re-
sponse thereafter. The control group exhibited no significant 
antibody response during this period. Infection boosted the 
humoral response against CL1, but not PGK. The IgG titers for 
vaccinated animals were significantly higher compared to the 
controls. Non-vaccinated animals showed a lower antibody 
response to PGK compared to CL1 throughout the entire 
experiment. 

These results indicate that CL1 is more exposed to the host’s 
immune system than PGK, during the course of natural infec-
tion. Quil A was proven to be a potent adjuvant for sheep, 
inducing a strong and rapid humoral response in vaccinated 
animals. 

Research funded by the EC, DELIVER project, contract No. 
FOOD-CT-2005-023025.

PO1.42

Recombinant Interleukin-4 Enhances Campylobacter 
jejuni Invasion of Intestinal Pig Epithelial Cells (Ipec-1)
Parthasarathy, Geetha; Mansfield, Linda S.
Michigan State University, East Lansing, MI, USA

Campylobacter jejuni, a leading cause of bacterial gastro-
enteritis, has different host age distributions and disease ex-
pression in developing and developed countries. Polymicrob-
ial infections may contribute to this, such as Trichuris, which 
elicits type 2 cytokines (including IL-4) and downregulates 
type 1 immunity. In previous studies, gnotobiotic piglets 
infected with C. jejuni and Trichuris suis had bloody diarrhea 
and marked gastrointestinal pathology, including bacterial 
invasion into epithelial cells and macrophages. Neonatal 
swine given these dual infections had elevated IL-4 and IL-10 
responses in feces. In the studies reported here, we hypoth-
esized that IL-4 or IL-10 enhances invasion of intestinal pig 
epithelial cells (IPEC-1) by C. jejuni. 10-14-day old IPEC-1 cells 
were pretreated with recombinant IL-4 (rIL-4) or rIL-10 for 5 
hours and then challenged with C. jejuni. Cells pretreated 
with rIL-4 were viable and showed approximately 6 fold 
increases in C. jejuni (but not Escherichia coli DH5α) internal-
ization compared to cells with no pretreatment. Enhanced 
C. jejuni invasion was rIL-4 dose dependent and reversed by 
addition of anti-IL-4 antibody. Preincubation with rIL-10 did 
not significantly alter C. jejuni internalization. Transepithelial 
electrical resistance (TEER) was significantly reduced follow-
ing rIL-4 treatment, but not rIL-10 treatment. After rIL-4 pre-
treatment and C. jejuni challenge, light microscopy showed 

vacuolated cells with damaged paracellular junctions. 
Transmission electron microscopy (TEM) showed multiple 
internalized bacteria. Most were in the cytoplasm, but some 
were within or adjacent to vacuoles. We conclude that rIL-4 
damages paracellular junctions and alters the physiology of 
these epithelial cells allowing increased invasion of C. jejuni.

PO1.43

Variation of Antibody Titers to Toxoplasma gondii, 
Neospora caninum and Sarcocystis spp in Naturally 
Infected Goats
Moré, Gastón1, 2; Cordiviola, Carlos A.3; Arias, Ruben O.3; 
Bacigalupe, Diana1; Pardini, Lais1, 2; Rambeaud, Magdalena1, 2; 
Venturini, María Cecilia1; Lacchini, Raul A.3; Venturini, Lucila 1

1. Laboratorio de Inmunoparasitología, Facultad de Ciencias 
Veterinarias, UNLP, La Plata, Argentina; 2. CONICET, Buenos Aires, 
Argentina; 3. Cátedra de Introducción a la Producción Animal, Facultad 
de Ciencias Agrarias y Forestales, UNLP, La Plata, Argentina

Toxoplasma gondii is an important cause of abortion in goats; 
less frecuently abortion is caused by Neospora caninum 
or Sarcocystis spp. The objective was to evaluate antibody 
titer variation for these parasites during pregnancy. Blood 
samples from 42 goats were collected at 3 time points: Febru-
ary (pregnancy diagnosis), May (1st kidding season) and 
September (2nd kidding season), in a farm with previous T. 
gondii abortions and positive serology for N. caninum. Sera 
were tested by immunofluorescence antibody test (IFAT) for 
detection of antibodies to T. gondii, N. caninum and Sarco-
cystis spp from 1:25 to end dilution. Abortion occured in 13 
goats, and 3 kids died within the fist week of age. For each 
blood sampling, mean titers for T. gondii were 1769.2, 2380.5, 
1666.7 and frecuency of detection was 100 % at all sampling 
points; for N. caninum mean titers were 117.3, 141.5, 157.7 
and frecuency of detection was 35.8%, 43.9% and 28.6%; 
mean titers for Sarcocystis spp were 105.1, 101.2, 96.2 and 
frecuency of detection was 97.4%, 95.1% and 97.6%. The high 
titers and variation in T. gondii antibody detection suggests 
that infection was active during pregnancy and could be the 
cause of abortions.

PO1.44

Trichuris suis Immunomodulates an Autoimmune Disease 
(Multiple Sclerosis) in Rats
Poulsen, Idahella H.1; Hasseldam, Henrik2; Roepstorff, Allan1; 
Thamsborg, Stig M.1; Iburg, Tine3; Kringel, Helene1

1. Danish Centre for Experimental Parasitology, Faculty of Life Sciences, 
University of Copenhagen, Frederiksberg C, Denmark; 2. Department 
of Biomedical Sciences, BRIC, University of Copenhagen, Copenhagen, 
Denmark; 3. Section of Veterinary Pathology, Faculty of Life Sciences, 
University of Copenhagen, Frederiksberg C, Denmark
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Helminth infections are known to have a potent systemic 
immunomodulatory effect on the host immune response, 
reducing the impact of autoimmune diseases. The swine 
whipworm, Trichuris suis, thus alleviates symptoms in Crohns 
Disease and Ulcerative Colitis patients, and several other 
helminths have successfully been used to improve signs 
of disease in experimental animal models of e.g. multiple 
sclerosis and type-1 diabetes. To study the immunomodula-
tory effect of T.suis, we first demonstrated that T.suis eggs 
are able to hatch in a rat and that larvae invade the epithelial 
cells of the caecum and proximal colon. Thereafter the aim 
was to investigate whether inoculations with T.suis eggs 
would affect the progress of Experimental Autoimmune 
Encephalomyelitis (EAE) in rats, a model for multiple sclerosis. 
An EAE response was induced in 16 Dark Agouti rats and the 
animals were scored daily to monitor the progress of disease. 
From the time the first symptoms (score 1) of disease ap-
peared, 8 rats were inoculated with 7.000 T.suis eggs 3 times 
a week, while the other 8 rats were kept as non-infected 
controls. The treatment with T.suis continued until the rats 
were euthanized, when their clinical score reached 4 or at the 
latest 14 days after the first symptoms. There was a significant 
(P=0.0011) improvement of the clinical scores in the group of 
rats treated with T.suis compared to the untreated rats. The 
results from this preliminary study indicate that EAE rats may 
be a suitable model for helminth-induced immunomodula-
tion.

PO1.45

Early Interleukin-10 Production in Mice Infected with 
Neospora caninum Tachyzoites
Teixeira, Luzia Manuela Lima1, 2; Botelho, Ana Sofia1, 2; Correia, 
Alexandra L.3; Ribeiro, Adília S.1, 2; Vilanova, Manuel JR1, 2

1. Instituto de Ciências Biomédicas de Abel Salazar, Universidade do 
Porto, Porto, Portugal; 2. Instituto de Biologia Molecular e Celular, 
Porto, Portugal; 3. Centro de Biologia Molecular e Ambiental, 
Universidade do Minho, Braga, Portugal

Here the immune response of BALB/c mice inoculated with 
5 105 or 5 106 Neospora caninum tachyzoites (NcT) was 
studied 24h after the parasitic challenge. At this time after 
infection a stimulatory effect of NcT on spleen B and T cells 
was already observed, as assessed by surface CD69 expres-
sion. However, no direct stimulatory effect of NcT on these 
lymphocyte populations was observed as assessed in vitro 
on NcT-challenged purified splenic T or B cells. An apoptotic 
effect of NcT on these responding cells was observed, more 
marked on the latter population. In the spleen of the NcT-
infected mice, up-regulation of the co-stimulatory molecules 
CD40, CD80 and CD86 was observed on the surface of con-
ventional (CD11chigh) dendritic cells (DCs). In agreement with 
this observation, in vitro -differentiated DCs were shown to 
internalize NcT. At this early time after infection studied here, 
increased Interleukin-10 (IL-10) serum protein and splenic 

mRNA levels were detected in the infected mice. Although its 
cellular source was not identified in vivo, in vitro results indi-
cate that macrophages are likely candidates. The early IL-10 
production observed in the NcT-challenged mice indicates 
that this cvtokine may play a role in the successful establish-
ment of N. caninum infection in the murine host. 

Supported by FCT grant POCTI/CVT/38791/MGI/2001 
and FEDER and Luzia Teixeira FCT fellowship SFRH/
BD/12983/2003.

PO1.46

Immune Response Induced by DNA Vaccine Encoding 
Microneme Protein 6 (MIC6) of Toxoplasma gondii in Mice
Yuan, Zi-Guo; Peng, Gao-Hui; Liu, Miao-Miao; Zhou, Dong-
Hui; Lin, Rui-Qing; Zhu, Xing-Quan
College of Veterinary Medicine, South China Agricultural University, 
Guangzhou, China

Infection with the intracellular protozoan parasite Toxo-
plasma gondii causes serious public health problems and 
is of great economic importance worldwide. Microneme 
proteins which are responsible for adhesion and invasion 
have been implicated as vaccine candidates. In this study, 
we constructed DNA vaccine expressing microneme protein 
6 (MIC6), and evaluated its immune response induced in 
Kunming mice. The sequence of gene encoding MIC6 was 
inserted into the eukaryotic expression vector pVAXI. We im-
munized Kunming mice intramuscularly. After immunization, 
we evaluated the immune response using lymphoprolifera-
tive assay, cytokine, antibody measurements and the survival 
times of the lethal challenged mice. The results showed that 
the group immunized with pVAX-MIC6 developed a high 
level of specific antibody responses against T. gondii lysate 
antigen (TLA), a strong lymphoproliferative response, and 
significant levels of IL-2, IL-10 and IFN- production, compared 
with the other groups immunized with empty plasmid or 
phosphate-buffered saline, respectively. These results dem-
onstrate that pVAX-MIC6 could induce significant humoral 
and cellular Th1 immune responses. After lethal challenge, 
the mice immunized with the pVAX-MIC6 showed an in-
creased survival time (13.3±1.2 days) compared with controls 
who died within 7 days of challenge. Our data demonstrate 
that MIC6 triggered a stronger humoral and cellular response 
against T. gondii, and that the antigen is potential target for 
the further development of a vaccine.
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Leishmaniasis

Tuesday, August, 11, 2009

PO1.47

Canine Visceral Leishmaniasis Diagnosis
Starke-Buzetti, Wilma A.1; de Assis, Juliana1; Queiroz, Nina 
Mari Gual Pimenta de 1; Oliveira, Tricia Maria de F. S. de 2; 
Nunes, Caris Maroni1; Machado, Rosangela Zacarias2

1. FOA/UNESP, Araçatuba, Brazil; 2. UNESP, Jaboticabal, Brazil

Canine Visceral Leishmaniasis (CVL) is caused in Brazil by a 
protozoa parasite of the Leishmania (Leishmania) chagasi 
species, which dog is the main domestic host. The purpose 
of this study was to evaluate the CVL diagnosis by ELISA, 
indirect fluorescence antibody test (IFAT), histochemical (HE), 
immunohistochemical (IMHC) and PCR using liver, spleen 
and lymph node tissues from 34 dogs with different clinical 
signs. A comparative analysis among tests was also done by 
Kappa index. Positive dogs were euthanized by the Control 
Center of Zoonotic Diseases. Serological tests (RIFI and ELISA) 
and parasite direct microscopic examination (HE and IMHC) 
detected the highest numbers of positive dogs in polisymp-
tomatic (92.0%) followed by oligosymptomatic (57.0%) and 
asymptomatic (12.5%) dogs. In addition, 60.0% of dogs were 
positives, 15.0% were negatives, but 26.5% were classified as 
suspect because of serological and parasitological inconclu-
sive results. Furthermore, PCR confirmed the positive results 
and detected DNA in tissues from 100% of negative dogs 
and 89.0% suspects raising the animal positivism index up 
to 97.0%. The positivism indexes of ELISA, IMHC, RIFI and HE 
were 65.0%, 62.0%, 56.0% and 56.0%, respectively. More in-
tense parasite load of intact amastigotes was seen in spleen 
and lymph node tissues than in liver. By comparative analysis 
it was observed a low level of concordance between PCR 
and IFAT, ELISA or IMHC, but good between IFAT and IMHC. 
PCR was the most sensitive method for a definitive diagnosis 
when serological and parasitological tests were not able to 
detect positive dogs for this disease.

Non-Pharma Control

Tuesday, August, 11, 2009

PO1.48

Failure of a Commercial Herbal ‘Internal Parasite Control’ 
Product to Control Cyathostomes in Donkeys in the UK
Burden, Faith; Trawford, Andrew
The Donkey Sanctuary, Sidmouth, United Kingdom

The objective of this study part was to assess the efficacy of 
a commercially available herbal product, ‘Verm-X’ at control-
ling cyathostome infection in donkeys. This product claims 
to repel parasites using a blend of herbs. Forty donkeys 
(2-38 years) were randomly assigned to a placebo or treat-
ment group. Faecal egg counts (FEC) were carried out for all 
animals immediately prior to administration of treatment 
or placebo treatments. Donkeys assigned to the treatment 
group were administered the product according to manu-
facturers instructions over a 5 day period, the product was 
administered in a brown bread sandwich with apple sauce. 
Placebo group donkeys received a brown bread and apple 
sauce sandwich. According to manufacturers recommenda-
tions a further FEC was carried out two weeks post treatment 
to determine faecal egg count reduction (FECR). The treat-
ment group showed a significant increase in FEC (P=0.009) as 
did the untreated group. FEC both pre- and post-treatment 
were not significantly different between donkeys receiving 
treatment and placebo. Neither group showed a reduction in 
FEC with the maximum FECR in the treatment group being 
42% and in the placebo group 43%. FECR was not statistically 
different between the two groups (P=0.8).

PO1.49

Acaricidal Activity of Lippia sidoides, Melia azedarach 
and Azadirachta indica Essential Oils on Cattle Tick 
Rhipicephalus (Boophilus) microplus
Costa-Júnior, Livio Martins1; Nascimento-Júnior, José 
Ribamar1; Nascimento, Wcleuden Matias1; Bevilaqua, Claudia 
Maria Leal2; Camurça-Vasconcelos, Ana L.F.2

1. Federal University of Maranhão, Chapadinha, Maranhão, Brazil; 2. 
Universidade Estadual do Ceará, Fortaleza, Ceará, Brazil

Rhipicephalus (Boophilus) microplus is responsible for con-
siderable losses in cattle production due to disease trans-
mission, blood loss, and the cost of control and treatment 
of transmitted diseases. Natural products seem to resolve 
environmental problems caused by synthetic acaricide, and 
many researchers are trying to find out effective natural 
products to replace synthetic chemicals. The aim of this study 
is to evaluate the acaricide activity of Lippia sidoides, Melia 
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azedarach and Azadirachta indica essential oils against larvae 
and adults of Rhipicephalus (B.) microplus. Essential oil of L. 
sidoides (concentrations 2.5; 5.0; 10.0; 15.0 and 25.0 mg/ml), 
M. azedarach and A. indica (concentrations 50.0; 100.0; 150.0; 
200.0 and 250.0 mg/ml) were tested separately on larvae 
using the Larval Packet Test (LPT) and against engorged fe-
male using Adult Immersion Test (AIT). The lethal concentra-
tions (LC) were calculated using Probit analysis. M. azedarach 
and A. indica essential oils showed high LC90 in LPT (higher 
than 1291 mg/ml). In AIT these oils showed LC90 of 204 mg/
ml (M. azedarach) and 181 mg/ml (A. indica). This result shows 
that M. azedarach and A. indica essential oils do not kill the 
tick but brake the life cycle inhibiting the hatching. L. sidoides 
essential oil showed LC90 of 31 mg/ml in LPT and AIT. This 
essential oil showed high efficiency against larvae and en-
gorged female of R. (B.) microplus. The results point to good 
and environmental alternative of control of tick and need of 
further studies to observe the efficiency of L. sidoides oil in 
tests In Vivo.

PO1.50

Effects of Condensed Tannin from Acacia Mearnsii on 
Goat Infected Naturally with Gastrointestinal helminthes
Costa-Júnior, Livio Martins1; Costa, Jailson Silva 1; Silva-Junior, 
Osias Rodrigues1; Louvandini, Helder2; Abdalla, Adibe Luiz3

1. Federal University of Maranhão, Chapadinha, Maranhão, Brazil; 
2. Universidade de Brasilia, Brasilia, DF, Brazil; 3. Centro de Energia 
Nuclear na Agricultura, Universidade de São Paulo, Piracicaba, São 
Paulo, Brazil

The effect of condensed tannins of Acacia mearnsii on endo-
parasite in goat was investigated using 24 goat kids 12.2 ± 
3.4 kg, 4 months-old of the anglo nubian cross breed. The 
animals were randomly distributed among three treatments 
with eight animals each. The treatments used were: GCT 
(animals receiving 24 g of A. mearnsii containing 16.7% of 
condensed tannin/animal/week), GD (animals not receiving 
tannin and was drenched with levamisole and closantel) and 
GC (animals not receiving tannin nor drenched). The experi-
ment lasted 133 days, with animals kept on an Andropogon 
gayanus mixed with native pasture. Faeces were collected 
weekly for the egg per gram count (EPG) and the animals 
were weighed in interval of 14 days. The animals from GD 
showed total weight gain of 4.9 kg higher than GC 2.6 kg 
(P<0.05), but similar GCT 3.8 kg. Lower values of EPG were 
observed in GCT and GT than GC (P = 0.05). Animals of GTC 
one time had mean of EPG higher 500, however animals of 
GC showed three times mean of EPG higher 500. These re-
sults showed antiparasitic effect of condensed tannin from A. 
mernsii representing an alternative for worm control in goat.

PO1.51

In Vitro Efficacy of Commercial Isolates from Plants on 
Rhipicephalus (boophilus) microplus
Chagas, Ana Carolina Souza1; Oliveira, Marcia Sena1; 
Georgetti, Cynthia2; Ferrenzini, Jenifer 2; Freitas, Alfredo 
Ribeiro1

1. Embrapa Pecuária Sudeste, São Carlos, Brazil; 2. UNICEP, São Carlos, 
Brazil

Commercial isolates from plants have potential use to 
control R. microplus. This study investigated the action of 
isolates on engorged females and larvae of R. microplus. The 
females were immersed for five minutes in the substances 
and incubated (± 28°C and humidity of 80%) for subsequent 
analysis of the biological parameters. The larvae were tested 
by the impregnated paper method, with reading after 24h 
of incubation. The isolates tested with three repetitions were 
citral (95% pure, Aldrich®), citronelal (85% pure, Dierberger®), 
geranyl acetate (97% pure, Fluka®), R-(+)-limonene (98% 
pure, Fluka®) and terpinolene (85% pure, Fluka®). The control 
was distilled water with 2% of tween. The substances were 
evaluated on the females, at the following concentrations: 
0.31%, 0.63%, 1.25%, 2.5% and 5%. The mean efficacy of 
these respective concentrations was, for citral: 14%, 0%, 0%, 
16% and 30%; citronelal: 10%, 11%, 0%, 9% and 0%; geranyl 
acetate: 0%, 12%, 0%, 7% and 0%; limonene: 0%, 0%, 6%, 
47% and 11%; and terpinolene: 4%, 0%, 10%, 6% and 28%. 
The substances were tested on the larvae at concentrations 
of 0.63%, 1.25%, 2.5%, 5% and 10%. The mean efficiency of 
these concentrations allowed calculating the LC50 and LC99 
by the Probit procedure, which were, respectively 0.4% and 
1.2% for citral, 1.1% and 3.3% for citronelal, 0.8% and 25.3% 
for geranyl acetate, 5.2% and 32.3% for limonene and 3.5% 
and 9.9% for terpinolene. These results indicate that the as-
sociation of citral with a synthetic active could increase the 
efficacy against larvae of R. microplus. 

PO1.52

Action of Neem Cake (Azadirachta indica) on Haematobia 
irritans in Nelore cattle
Chagas, Ana Carolina Souza1; Oliveira, Marcia Sena1; Giglioti, 
Rodrigo2; Calura, Fernando Henrique3; Forim, Moacir Rossi4; 
Freitas, Alfredo Ribeiro1

1. Embrapa Pecuária Sudeste, São Carlos, Brazil; 2. UNESP, Jaboticabal, 
Brazil; 3. UNICEP, São Carlos, Brazil; 4. Universidade Federal de São 
Carlos, São Carlos, Brazil

Products made from neem could provide effective natural 
control of cattle ectoparasites without harming the animals, 
consumers or the environment. The aim of this study was to 
evaluate the efficacy of commercial neem cake in controlling 
H. irritans in beef cattle, using two treatments, each with 20 
Nelore cows: the control group (supplied only with mineral 
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salt) and the treated group (2% neem cake mixed with min-
eral salt according to the manufacturer’s recommendations). 
To divide the animals, two fly counts were carried out 14 and 
7 days before of the experiment, to form two homogenous 
groups. The animals were kept in paddocks 1 km apart. With 
the animals contained in a chute, the flies (y) were counted 
on days 7, 14, 21, 28, 35, 42, 49, 56 and 63. The hind region of 
each animal was photographed and each fly was counted by 
marking using the Paint Brush program. After statistical tans-
formation the data were analyzed by the MXED procedure 
of the SAS program, considering days as repeated measures. 
There was a statistically significant difference (P<0.05) be-
tween the effect of the days. There was no statistical differ-
ence (P>0.05) between the treatments or the physiological 
state of the animals, because pregnant and non-pregnant 
cows were distributed uniformly in the two groups. The 
quantification via HPLC of the azadiractin A and B levels 
revealed the presence of 421 mg/kg and 151 mg/kg, respect-
ively. We can conclude that the product did not demonstrate 
efficacy in controlling flies after 63 days of administration.

PO1.53

Effects of Crossbreed Pregnancies on the Abortion Risk of 
Neospora-Infected Dairy Cows
Almeria, Sonia1; López-Gatius, Fernando2; García-Ispierto, 
Irina2; Nogareda, Carmina2; Bech-Sabat, Gregori2; Serrano, 
Beatriz2; Santolaria, Pilar3; Yániz, Jesús3

1. Autonomous University of Barcelona-Research Center in Animal 
Health (CReSA), Bellaterra, Barcelona, Spain; 2. Animal Production, 
University of Lleida, Lleida, Spain; 3. Institute of Environmental Sciences 
(IUCA) and Department of Animal Production, University of Zaragoza, 
Huesca, Zaragoza, Spain

The aim of the present study was to further analyze that the 
use of beef bull semen significantly reduce Neospora cani-
num abortion rate in seropositive artificially inseminated 
(AI) dairy cows, as shown in previous studies. A total of 1115 
pregnancies of N. caninum seropositive lactating dairy cows 
were evaluated. Abortion rates were 15.2% (96/633) and 
32.2% (155/482) for cows inseminated with beef breed and 
with Holstein-Friesian semen, respectively. Abortion rates 
in response to AI using semen from different breeds of beef 
bulls were 9.9% (30/304), 19.1% (17/89) 19.9% (38/191) and 
22.4% (11/49) for Limousin, Piedmontese, Belgium Blue and 
Charolais bulls, respectively. The highest abortion rates were 
observed in the dams AI using Holstein-Friesian semen that 
had high (≥ 30 units) N. caninum titration (36.7% abortion, 
94/256). The lowest likelihood of abortion occurred in Limou-
sin inseminated cows with low antibody titres, with an abor-
tion rate similar to that in seronegative animals in the ana-
lyzed herds (2.1%, 3/145, and 3.2%, 239/7432, respectively). 
The present results show that different crossbreed pregnan-
cies carry different risks of abortion in N. caninum-infected 
dairy cows. The use of beef bull semen, especially semen 

from Limousin bulls, can significantly reduce the abortion 
risk. The maternal N. caninumantibody titre also has a clear 
effect on this risk, with lower risk of abortion if the insemin-
ated N. caninum seropositive dams have low antibody titres. 
Regardless of antibody titre, the insemination of seropositive 
cows with Limousin bull semen is highly recommended in 
herds with a high N. caninum seroprevalence. 

PO1.54

Effect of Heather Consumption on Incoming Larvae and 
Established Population of Trichostrongylus colubriformis 
in Experimentally-Infected Cashmere Goats
Moreno-Gonzalo, Javier1; Osoro, Koldo2; García, Urcesino2; 
Frutos, Pilar3; Celaya, Rafael2; Ferreira, Luis M. M.4; Ortega-
Mora, Luis Miguel1; Ferre, Ignacio1

1. Complutense University of Madrid, Madrid, Spain; 2. Servicio 
Regional de Investigación y Desarrollo Agroalimentario (SERIDA), 
Villaviciosa, Asturias, Spain; 3. Instituto de Ganadería de Montaña, 
CSIC-ULE, León, Spain; 4. CECAV, Universidade de Tras-os-Montes e Alto 
Douro, Vila Real, Portugal

The consumption of tannin-containing heather seems to be 
associated with an apparent greater resilience of goats nat-
urally-infected with gastrointestinal nematodes. The current 
study was performed in experimentally-infected Cashmere 
goats and had two objectives: firstly, to investigate the effects 
of heather consumption on the establishment of incoming 
Trichostrongylus colubriformis infective larvae (experiment 1), 
and secondly, to examine their effects on adult populations 
of this intestinal trichostrongyle (experiment 2). In experi-
ment 1, 12 castrated male goats were divided into 2 groups: 
heather supplemented vs. non-supplemented. After 2 weeks 
of adaptation to the diet, all goats were experimentally-
infected with 6,000 L3 of T. colubriformis. Three weeks after 
infection goats were slaughtered, worms were counted, and 
female worm fecundity and development were determined. 
Heather consumption was associated with close to a signifi-
cant (P=0.092) reduction on larvae establishment. No effect 
on fecundity was observed, but the length of female worms 
was significantly (P<0.001) higher in supplemented goats. In 
experiment 2, 15 non-lactating goats were experimentally-
infected with 6,000 L3 of T. colubriformis and were fed high 
quality lucerne hay. After 6 weeks, 3 groups were established: 
control, heather supplemented and heather supplemented 
+ polyethylene glycol. Individual faecal egg output was 
measured weekly. Goats were slaughtered 5 weeks after 
heather administration and worms were counted, and female 
worm fecundity and development were determined. Heather 
administration was associated with a significant (P<0.001) de-
crease in egg excretion. Although worm counts and female 
fecundity were lower in supplemented goats, no significant 
differences were observed.

Acknowledgements: Dr. Hoste (INRA, France) kindly sup-
plied the infective larvae. Funding for this work was pro-
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PO1.55

Evaluation of Cassava (Manihot esculenta) Leaves for 
Worm Control in Sheep
Raimy, Nurulaini; Panchadcharam, Chandrawathani; 
Bathmanaban, Premaalatha; Zahari, Zawida; Victor, Imelda 
Lynn; Che Mamat, Zaini; Omar, Jamnah; Musbah, Adnan 
Veterinary Research Institute, Ipoh, Perak, Malaysia

Helminthiasis is one of the causes of mortality and morbidity 
in sheep and goats in Malaysia. However, due to anthelmintic 
resistance which is escalating in Malaysia and other coun-
tries, other alternatives for worm control is needed. One such 
method is the use of local herbal products for worm control. 
Cassava is a tropical plant which originated from South 
America. Previous studies conducted in Vietnam ( Thi mui 
Nguyen et. al, 2005) and Cambodia (Seng et al. 2006) in goats 
have proven anthelmintic effect of cassava leaves. Therefore, 
this study was conducted to evaluate the anthelmintic effect 
of Malaysian cassava Manihot esculenta leaves on nematode 
parasites of sheep. Twenty Malin breed sheep were randomly 
selected and equally divided into (untreated) control group(n 
= 10) and (treated)fresh cassava leaves fed group (n =10). 
Faecal egg counts (FEC) using the modified McMaster tech-
nique was carried out 3 times per week and the FAMACHA 
score for assessing clinical anaemia was conducted weekly 
for 3 months. The results indicated that there was no reduc-
tion in FEC but Total Worm Count (TWC) showed a reduction 
of 40 % in the treated group as compared to the untreated 
group. These results indicate that feeding cassava leaves has 
an effect on the TWC. Therefore, the use of cassava leaves 
is a potential alternative for worm control but further work 
in terms of dosage and toxicity of feeding it in ruminants 
should be evaluated.

PO1.56

Investigation of Anthelmintic Activity of Eucalyptus 
staigeriana Essential Oil on Goat Gastrointestinal 
Nematodes
Macedo, Iara Tersia Freitas1; Bevilaqua, Claudia Maria Leal1; de 
Oliveira, Lorena Mayana Beserra1; Camurça-Vasconcelos, Ana 
Lourdes Fernandes2; Albano Amóra, Sthenia Santos1; Portela, 
Bruno Granjeiro 1; Queiroz-Junior, Eudson Maia de 1; Barros, 
Renata Simões 1; Mesquita, Mayara de Aquino1; Vieira, Luiz da 
Silva3; Maciel, Michelline Vale1

1. Universidade Estadual do Ceara, Fortaleza, Brazil; 2. Faculdades do 
Nordeste, Fortaleza, Brazil; 3. EMBRAPA, Sobral, Brazil

Gastrointestinal parasitism is one of limiting factors for the 
breeding of sheep and goats. The increase of anthelmintic 
resistance and the impact of conventional anthelmintics on 
the environment have prompted the search for alternative 
strategies, such as phytotherapy. The aim of this study was to 
evaluate the anthelmintic efficacy of Eucalyptus staigeriana 
essential oil (EsEO) and its toxicity. The in vitro effects of EsEO 
were determined through the egg hatching test and the 
inhibition of larval development of Haemonchus contortus. 
The oil was subjected to acute and subacute toxicity. 500 mg/
kg EsEO was administrated orally over five days to evaluate 
its effects on intestinal nematodes in mice. The fecal egg 
reduction count test was performed using 30 goats naturally 
infected with gastrointestinal nematodes, divided into three 
groups: treated with 500 mg/kg EsEO, treated with ivermec-
tin, and an untreated group. Fecal samples were collected 
from each animal to determine the count of eggs per gram 
(epg) at 8, 15 and 22 days after treatment. 1.35 and 5.4 mg/
ml EsEO inhibited 99.27% and 99.20% H. contortus egg hatch-
ing and larval development. In subacute toxicity of EsEO, 
all parameters were found to be in the normal range, and 
histopathological analysis of organs did not present altera-
tions. At a concentration of 500 mg/kg, the essential oil was 
86% effective against mice nematodes. EsEO efficacy against 
goat gastrointestinal nematodes was 59% at 15th day after 
treatment. E. staigeriana essential oil showed in vitro and in 
vivo anthelmintic activity.

PO1.57

Evaluating the Anthelminitic Efficacy of Eleven Browse 
Plant Extracts from Kenya Using in-vitro Assays
Wambui, Caroline1, 2; Githiori, John B.1; Muir, James P.3

1. International Livestock Research Institute, Nairobi, Kenya; 2. Egerton 
Univesity, Njoro, Kenya; 3. Texas A&M University, Texas AgriLife 
Research, Stephenville, 76401, TX, USA

Introduction: The search for novel approaches in control of 
ruminant gastro-intestinal nematode infections has been 
necessitated by development of anthelmintic resistance 
worldwide. Condensed tannins (CT) are recognised as having 
anthelmintic activity in small ruminants. 

Methodology: Nine native and two introduced browse spe-
cies from Kenya varying in CT concentrations from 0-10% 
were collected, dried, ground and evaluated for their anthel-
mintic potential using egg hatch (EHA), larval development 
(LDA) and larval migration inhibition (LMI) assays. Two crude 
extracts were prepared from the leaves [acetone (70%)/water 
(30%) (AWE), and water (WE)] and were tested in serial dilu-
tions of 25, 5, 1, 0.2, 0.04 and 0.008 mg/ml in 24-well micro-
titre plates. Thiabendazole (TBZ) was used as the positive 
control for the EHA and LDA, while tetramisole was used in 
the LMI. 
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Results: The AWE preparations had higher activity for the 
EHA and LDA tests than the WE. The WE had higher activity 
in the LMI assay than the AWE. Prosopis juliflora AWE leaf 
extract had the highest potential to inhibit egg hatch close 
to TBZ. The same plant also had the highest efficacy (93%) at 
0.2mg/ml compared to 35% (Acacia tortilis) and 91% (Thia-
bendazole) for the LDA. Acacia tortilis WE inhibited 80% of 
the larvae from migrating LMI against 100% for the tetrami-
sole at 1200µg/ml. 

Conclusion: Prosopis juliflora (leaves and pods) and Gliricidia 
sepium extracts had the best activity and may have future 
promise in integrated agricultural systems where they can be 
used as browse and therefore may lower nematode infection 
rates of ruminants.

PO1.58

Evaluation of the Persistent Efficacy of Copper Oxide Wire 
Particles Against Haemonchus contortus in Sheep
Galindo-Barboza, Alberto Jorge; Torres-Acosta, Felipe; 
Camara-Sarmiento, Ramon; Aguilar-Caballero, Armando 
Jacinto; Sandoval-Castro, Carlos Alfredo; Ojeda-Robertos, 
Nadia Florencia; España-España, Edgar Oswaldo
Universidad Autonoma de Yucatan, Merida, Mexico

Introduction: Copper oxide wire particles (COWP) have 
shown a curative effect against Haemonchus contortus with 
an efficacy of 75% under controlled conditions. Field trials 
in tropical sheep and goats suggested a possible persistent 
effect against H. contortus. The present trial evaluated the 
persistent efficacy of COWP against H. contortus. 

Methods: A controlled artificial infection trial was conducted. 
Twenty four helminth-free lambs (mean weight of 10.8 kg 
LW) were randomly allocated to 4 groups of six animals. 
Three groups were treated with a capsule of COWP (2 g of 
metallic copper): one on day -21 (group -21), another on day 
-14 (group -14) and the third on day -7 (group -7) before in-
fection. A further group was kept as untreated control (Group 
C). Artificial infection with H. contortus (3700 L3) was per-
formed on day 0. Sheep were humanly slaughtered on days 
23 and 24 post-infection. Worm counts were performed. 

Results: Geometric mean (+/-SE) for H. contortus in group 
C (1934+/-142) was higher than in group -7 (1104 +/-224) 
(P=0.025). The group -14 (1334+/-205) showed a tendency to 
reduce worm burden compared to the control (P=0.054). The 
worm burden of the group -21 (1720+/-213) was not differ-
ent to that of the control group P=0.10). Efficacy values, for 
the treated groups were 42.9, 31.0 and 26.5 % for the group 
-7, group -14 and group -21, respectively. 

Conclusion: The COWP (2 g of copper per animal) can pro-
vide a level of protection against re-infection with H. contor-
tus for at least 7 days.

Other
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Non-Cerebral Coenurosis in Goats in the UA
Schuster, Rolf Karl1; Sivakumar, Saritha1; Wieckowsky, 
Tadeusz2

1. Central Veterinary Research Laboratory, Dubai, United Arab Emirates; 
2. Nad Al Sheba Pallace Veterinary Clinic, Dubai, United Arab Emirates

During a survey at an abattoir in Dubai in 2008 300 carcasses 
of young goats aged between three and six months were in-
fested with metacestodes. Two types of cestode larvae were 
situated in the liver, in the body cavities, under the skin as 
well as between the muscles. The liver cysts were determined 
as Cysticercus tenuicollis while all other cestode larvae were 
typical coenuri with multiple scolices (between 22 and 421) 
situated in clusters (between four and 17) at the inner surface 
of the bladder. The volume of the coenuri varied between 0.5 
and 40 ml. The rostellum of 300 – 400 m in diameter carried 
26 to 32 hooks arranged in two circles. The average length of 
the larger and smaller hooks was 160 and 114 m, respective-
ly. The location of these coenuri outside the central nervous 
system and morphological data of the structure of the coen-
uri and the measurements of the scolices suggest that these 
larvae might belong to a different strain of M. multiceps or 
even to a closely related species.

PO1.60

Varroa Destructor a Re-Emergent Pathogen Related to 
the Bee Depopulation Syndrome
Meana, Aránzazu1; Martin-Hernández, Raquel2; Garrido, 
Encarnación2; Higes, Mariano2

1. Dept. of Animal Health, Universidad Complutense de Madrid, Madrid, 
Spain; 2. Bee Pathology Laboratory JCCM, Marchamalo, Spain

Bee parasites are intrinsically adapted to bee biology and 
most of them are considered enzootic in the specific areas 
where parasite and host have reached equilibrium along 
the time. Recent data on Varroa prevalence in Spain is sup-
porting the fact that this mite plays a role as an aetiological 
factor on the disappearance of bees, acting as a re-emergent 
parasite. The Bee Depopulation Syndrome (BDS) have not 
been completely understood and the cause or causes of the 
syndrome are not yet fully acknowledged, although many 
authors attribute the problem to infectious agents. The 
higher prevalence of the asian microsporidium (Nosema 
ceranae) in the European bee (Apis mellifera) in recent years 
has been related to bee mortality and Varroa mites as well as 
some viruses, quite probably transmitted by Varroa, seems 



Abstracts: World Association for the Advancement of Veterinary Parasitology	 Calgary, Canada, 2009

139

also to be participating in the syndrome somehow. Other 
proposed causes include environmental change-related 
stresses, malnutrition and pesticides or management. It has 
also been suggested that it may be due to a combination of 
many factors and that no single factor is the cause. 

BDS was first detected in Spain around 2003 as well as a 
high Nosema ceranae prevalence and adverse effects on bee 
survival. But in recent years an increasing Varroa destructor 
prevalence has been observed in healthy and depopulated 
hives. Data are presented to establish relationships between 
different factors analysed by way of a National epidemio-
logical survey and biannual sampling procedure of randomly 
selected hives. Data are compared with samples sent to a 
National Diagnostic Laboratory where the detection of Var-
roa positive hives had been enhanced two or three times in 
the last years. National political measures are also analysed 
and possible repercussions on re-emergence of the mite 
discussed.

PO1.61

Combined Angiostrongylosis and Crenosomosis in a 
Dutch Dog
Nijsse, Rolf E.R.1; Cremers, Herman J.W.M.1; Eysker, Maarten1; 
Beijerink, Niek J.2; van de Sande, Angelique H.1; van Doorn, 
Deborah C.1

1. Department of Infectious Diseases and Immunology, Division of 
Clinical Infectiology, Faculty of Veterinary Medicine, Utrecht University, 
Utrecht, Netherlands; 2. Department of Clinical Sciences of Companion 
Animals, Faculty of Veterinary Medicine, Utrecht University, Utrecht, 
Netherlands

In 2008 a survey showed that Angiostrongylus vasorum infec-
tions in dogs are endemic in the Netherlands. This case study 
emphasizes the fact that angiostrongylosis is an endemic dis-
ease in the Dutch dog population and one should be aware 
of double infections with Crenosoma vulpis. 

A Bull-Terrier, with no history of traveling abroad to an en-
demic area, was presented at a clinic showing severe cough-
ing which, despite a therapy with antibiotics, and subsequent 
heart medication, got worse over time. After two months the 
dog was referred to the University Clinic. A bronchoalveolar 
lavage was performed and a fecal sample was analyzed using 
the Baermann technique. Both methods resulted in the de-
tection of larvae of Angiostrongylus vasorum and Crenosoma 
vulpis. An adult male of Crenosoma vulpis was present in the 
lavage fluid.

Slugs (e.g. Arion spp.) being the intermediate hosts for 
these nematodes, and foxes, the probable reservoir of both 
parasites in the Netherlands, make these double infections 
explainable and to be expected in other cases. In the men-
tioned survey no double infections were detected, so these 
double infections will probably occur in very small numbers.

For epidemiological reasons, the use of the Baermann 
technique is recommended as this can provide the most 
complete diagnosis of the causative agents of lungworm 
diseases. 

Following the reporting of angiostrongylosis being an 
endemic disease, the growing alertness amongst veterinary 
clinicians in the Netherlands has resulted in an increased 
submission of samples for the detection of Angiostrongylus 
vasorum in Dutch dogs.

PO1.62

Gastrointestinal Parasites of Lamas in the Bolivian Andes
Monrad, Jesper; Nissen, Anne Malene; Nees, Ellinor Spörndly; 
Kyvsgaard, Niels Christian
Department of Veterinary Disease Biology, Fredriksberg C, Denmark

A cross sectional study was conducted to determine preva-
lences and intensities of gastrointestinal (GIT) parasites in 
lamas in the Bolivian Andes. A quantitative and qualitative 
necro-copro-parasitlogical study was performed on 33 
lamas between October and December 2007. At the time 
of necropsy the lamas were aged 1 to >4 years. They origin-
ated from 14 different farms in the most lama dense areas 
of Bolivia: Oruro, Potosi, La Paz and the highlands above 
Cochabamba. In total 16 different species of nematodes, one 
cestode species, one trematode species, and one coccidian 
genus were detected (prevalences in brackets):

In C3 (third stomach compartment): Camelostrongylus men-
tulatus (33 %), Haemonchus contortus (15 %), Graphinema 
aucheniae (12 %), Marshallagia occidentalis (6 %), Ostertagia 
ostertagi (12 %); in the small intestine: Lamanema chavezi (64 
%), Nematodirus spathiger (55 %), Nematodirus lamae (12 
%), Nematodirus abnormalis (15 %), Cooperia onchophora 
(9 %), Cooperia surnabada (3 %), Trichostrongylus colubri-
formis (6 %), Trichostrongylus vitrinus (3 %), Trichostrongylus 
probolurus (6 %), Moniezia spp. (3 %); in the large intestine: 
Trichuris spp. (42 %), Skrjabinema spp. (3 %); in the liver: 
Fasciola hepatica (12 %); in faeces Eimeria spp. (82 %). Patho-
logical changes in the liver were ascribed to be most prob-
ably caused by L. chavezi larva migration. The latter species, 
considered to be the very most pathogenic of all lama GIT 
nematode species, was also the species detected at the very 
highest intensity in the present survey, with a mean burden 
of 2,121 worms per animal. 

PO1.63

Teaching Veterinary Parasitology and Parasitic Diseases 
at the Veterinary Faculty of UNAM in Mexico
Ibarra, Froylán; Vera-Montenegro, Yolanda
Departamento de Parasitología, FMVZ-UNAM, Mexico, D.F., KY, Mexico
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The Faculty of Veterinary Medicine and Zoothecnics (FMVZ) 
of the National University Autonomous of Mexico (UNAM) 
is among other 43 veterinary mexican schools the most 
representative teaching school from Mexico. In 2006 a new 
study plan was approved from which Veterinary Parasitol-
ogy was decided to be taught in the third semester. Since it 
is considered as a coherent subject, it covers general aspects 
such as clasification, sinonims, hosts, localization, general 
morphology, life cycle and diagnosis of protozoan, helminths 
and arthropods of domestic animals. A total of 80 hours (40h 
lectures and 40 h practicals), are devoted to this course and 
after 4 partial examinations 11 groups of 50 students each 
are obliged to pass the final online departamental examina-
tion. At the seventh semester, students must take Parasitic 
Diseases considered as a pre-clinic subject in which teaching 
is focused to identify the relevance of these diseases in the 
organs of domestic animals. During the course 40% theorical 
and 60% practical examinations are in progress and 6 groups 
of 30 students each learn skills about integration of clinical 
and epidemiological data for diagnosis. At present we have 
developed our own diagnosis manual as well as the produc-
tion of our own parasitology books, since most of them are 
foreign and epidemiological aspects not always fit with our 
local obtained data. We are also searching for the oportunity 
to re-design current parasitology courses to take advantage 
of new developments in teaching considering that further 
continuous improvement of these teaching programmes are 
neccesary. These teaching developments are supported by 
Project PAPIME-UNAM PE201006.

Parasite Physiology, Pharmacology, Pharmacokinetics

Tuesday, August, 11, 2009

PO1.64

Pharmacokinetics of Moxidectin and Triclabendazole 
in Sheep Following a Single Oral Treatment with Either 
Moxidectin, Triclabendazole or Both
Blond, Francoise T.1; Larvor-Gabory, Anne2; Boeckh, Albert3

1. Fort Dodge Animal Health, Tours, France; 2. Avogado, Toulouse, 
France; 3. Fort Dodge Animal Health, Princeton, NH, USA

The purpose of this study was to establish the pharmaco-
logical behaviour of moxidectin and triclabendazole (its 
metabolites triclabendazole sulfoxide and triclabendazole 
sulfone) for the novel combination product of moxidec-
tin plus triclabendazole after a single oral administration 
in sheep and to compare the pharmacokinetic profiles of 
moxidectin and triclabendazole (its metabolites triclabend-
azole sulfoxide and triclabendazole sulfone) in sheep when 

administered combined in the same formulation with those 
of moxidectin and triclabendazole administered alone. 

Thirty sheep allocated to five groups were treated 
orally with either moxidectin alone in the final formu-
lation, triclabendazole alone in the final formulation, 
moxidectin+triclabendazole, moxidectin intravenously and 
triclabendazole intravenously. Blood samples were collected 
at several intervals up to 40 days post treatment and the 
plasma assayed. The main pharmacokinetic parameters were 
evaluated and statistically compared.

The main pharmacokinetic parameters were respectively in 
the combined formulation AUCtot, 57.739 ± 28.594 ng.d.mL-1, 
Cmax, 12.427 ± 2.581 ng.mL-1, Tmax 0.806 ± 0.301 days, MRT 
4.776 ± 2.552 days for moxidectin, AUCtot 608.210 ± 108.790 
µg.h.mL-1, Cmax 10.048 ± 1.091 µg.mL-1, Tmax 21.339 ± 6.535 
h, MRT 44.212 ± 6.746 h for triclabendazole sulfoxide and 
AUCtot 839.120 ± 187.640 µg.h.mL-1, Cmax 9.845 ± 1.416 µg. 
mL-1, Tmax 47.606 ± 0.059 h, MRT 70.863 ± 8.257 h for AUCtot 
839.120 ± 187.640 µg.h.mL-1, Cmax 9.845 ± 1.416 µg. mL-1, 
Tmax 47.606 ± 0.059 h, MRT 70.863 ± 8.257 h.

The bilateral Student t test conducted on the key parameters 
showed there were no significant differences in PK param-
eters between actives as administered alone or combined, 
demonstrating that there was no interaction between 
actives.

PO1.65

Preliminary Results of an Ongoing Multicentric Field Trial 
Concerning Efficacy of Metaphylactic Treatment with 
Toltrazuril on Weight Gain in Dairy In-Housed Calves at 
Risk of Coccidiosis
Deniz, Abdülkerim1; Jungersen, Gregers 2; Dahl, Jan3; Larsen, 
Heidi Enemark 2; Bundgaard, Heidi Voss4; Nielsen, Bent5; 
Bhushan, Chandra1

1. Bayer Animal Health GmbH, Monheim, Germany; 2. Technical 
University of Denmark, Copenhagen, Denmark; 3. Danish Meat 
Association, København V, Denmark; 4. Dianova, Århus, Denmark; 5. 
Bayer A/S Animal Health Division, Lyngby, Denmark

Metaphylactic treatment with toltrazuril in calves at risk of 
coccidiosis reduces oocysts shedding and improves fecal 
score significantly. This has been studied thoroughly (Mundt 
et al. 2005, Mundt et al. 2007). In the present multicentric, 
randomized, blinded and placebo-controlled field study, the 
effect of metaphylactic treatment with toltrazuril (Baycox 
Bovis, Bayer Animal Health, Germany) on daily weight gain 
of dairy in-housed calves were studied in two Danish dairy 
cattle farms with confirmed history of coccidiosis caused 
by Eimeria zuernii and Eimeria bovis. The treatment group 
(n=9) received one shot toltrazuril (15 mg/kg) and the control 
group (n=11) received placebo. Treatment was initiated 
one week before expected outbreak of coccidiosis after 
regrouping of calves within the farms. Mean age of calves in 
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treatment and control groups respectively were 78.2±18.17 
and 78.8±16.86 days at the start of study (treatment time), 
and 135.6±19.16 and 136.2±17.89 at the end of the study 
(pooled data). Mean daily weight gain through the study 
period was calculated statistically (Wilcoxon-Man-Whitney-U 
Test, two sided 95% CI) as 0.9511±0.0954 kg in the treatment 
group and 0.8120±0.1556 kg in the control group which 
was significantly different (p<0.05). Weekly faecal samples 
demonstrated that prevalence and OPG of E. zuernii and E. 
bovis were reduced significantly in the treatment group dur-
ing the 5 weeks post treatment. The present study showed 
that metaphylactic treatment with toltrazuril in dairy calves 
at risk of coccidiosis controls oocyst shedding of pathogenic 
Eimeria sp. and improves daily weight gain significantly.

PO1.66

A Pathologic Study on Experimental Toxoplasmosis in 
Broiler Chicken
Mirzaei, Mohammad 1; Derakhshanfar, Amin1; Hatam, Reza2

1. Pathobiology Department, Faculty of Veterinary Medicine, Shahid 
Bahonar University of Kerman, Kerman, Iran; 2. Department of 
Parasitology and Mycology, School of Medicine, Shiraz, Iran

In this investigation, the clinical signs and histopathological 
findings due to experimental toxoplasmosis in birds were 
studied. In this survey, 48 broiler chicks of 25 days old, were 
randomly distributed into four groups (A, B, C and D). Groups 
A, B and C were injected intraperitoneally with 5 105, 1 
106 and 1.5 106 tachyzoites of Toxoplasma gondii respect-
ively and group D was kept as a control. Before and after 
experiment, the sera of the chickens were checked against 
T. gondii antibody .After infection, the clinical signs of all 
chickens were recorded every day. Also thin blood smears 
were prepared to check parasitemia. Half of the chickens in 
each group were slaughtered 25 days after infection and the 
rest 35 days after infection. Histopathological lesions were 
observed in the brain, heart, liver, pancreas, kidney, spleen, 
skeletal muscles, proventriculus and lungs; though the eye 
did not show any histopathological lesions. These lesions 
in group A were more severe than other groups (B and C). 
Although group A has exposed to low dosage of T. gondii 
tachyzoites, the results indicate that the histopathological 
in this group were more than the other groups (B and C). 
Groups B and C which were exposed to high dosage of T. 
gondii tachyzoites, showed acute toxoplasmosis with low 
histopathological lesions. Though any stages of the parasite 
were not found in the histopathological sections of the skel-
etal muscles, attention must be paid to the potential import-
ance of chicken meat in public health.

PO1.67

Effects of Curcumin (Diferuloylmethane) on Eimeria 
Tenella sporozoites In-vitro
Khalafalla, Reda Elbastaweisy1, 2; Shahiduzzaman, Md.1; 
Desouky, A. Y.2; Mueller, Uwe3, 4; Dyachenko, Viktor1; 
Daugschies, A.1

1. Institute of Parasitology, Faculty of Veterinary Medicine, University 
of Leipzig, Leipzig, Germany; 2. Department of Parasitology, Faculty 
of Veterinary Medicine, Kafrelsheikh University, Kafrelsheikh, Egypt; 
3. Institute of Immunology, Faculty of Veterinary Medicine, University 
Leipzig, Leipzig, Germany; 4. Molecular Pathogenesis BBZ, University 
Leipzig, Leipzig, Germany

The negative effects of coccidiosis on poultry health and pro-
ductivity and increasing problems related to drug resistance 
have stimulated the search for novel and alternative methods 
of control. The present study evaluates the anticoccidial activ-
ity of curcumin, the main constituent of turmeric. Its effects 
were evaluated on Eimeria tenella sporozoites, including 
morphological alterations, sporozoite viability and infectivity 
to Madin Darby Bovine Kidney cells (MDBK). Morphological 
alterations of the sporozoites were recorded as deformation 
due to swelling and cell membrane corrugations.

Curcumin at concentrations of 25, 50, 100, 200 and 400 µM 
showed considerable effects on sporozoite morphology and 
viability in a dose dependent manner after incubation over 3, 
6, 18 and 24 h while lower curcumin concentrations (6.25 and 
12.5 µM) were not harmful. In comparison to the untreated 
control, sporozoite infectivity was reduced at curcumin 
concentrations of 100 µM and 200 µM in a dose dependant 
manner by 41.64 and 72.81%, respectively. Negative effects 
of curcumin on MDBK cells were not seen at these concentra-
tions, however, curcumin at concentrations of 1800, 600, and 
400 µM were toxic to MDBK cells and affected their prolifera-
tion. In conclusion, curcumin exhibited a marked inhibitory 
effect in vitro on E.tenella sporozoites inducing morphologic-
al changes and reducing their viability and infectivity. 

PO1.68

Hybridyzation Experiments Indicate Incomplete Isolating 
Mechanism Between Fasciola hepatica and F. gigantica
Itagaki, Tadashi1; Ichinomiya, Mie1; Fukuda, Kouichi2; Fusyuku, 
Seigo2; Carmona, Carlos3; Yasuda, Jun1

1. Iwate University, Morioka, Japan; 2. National Defense Medical 
College, Tokorozawa, Japan; 3. Institute de Higiene, Montevideo, 
Uruguay

Fasciola hepaticaand F. gigantica have been commonly 
identified as the causative agents of fascioliasis in animals 
and humans. The two species can be discriminated by the 
sequences of nuclear rDNA and mitochondrial DNA, as well 
as morphological characters. Recently, the existence of 
Fasciola forms exhibiting heterogeneous sequences between 
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the 2 species has been reported in some Asian countries 
including Japan. The Fasciola forms seem to be offspring 
derived from interspecific hybridyzation between F. hepatica 
and F. gigantica, indicating that the 2 Fasciola species are 
considered to be a single species. The purpose of the study 
is to experimentally clarify the possibility of interspecific 
hybridyzation between F. hepatica and F. gigantica. One 
adult (Fh#3) of F. hepatica and 1adult (Fg#20) of F. gigantica 
obtained from a goat experimentally infected with both of 
the Fasciola species were used as parents. Metacercariae of 
Fh#3 and Fg#20 were produced from snail hosts and indi-
vidually administered to 2 goats. Thirty-three and 14 adults 
derived from Fh#3 and Fg#20 were recovered from the livers, 
and all of the adults showed the heterogeneous genotype 
between F. hepatica and F. gigantica (ITS1-Fh/Fg) in nuclear 
ribosomal ITS1 sequences, suggesting that they are F1 be-
tween the 2 species. The F1 adults seemed to have the ability 
of spermatogenesis, since many sperms were observed in 
the seminal vesicles. The F1 showed a wide range of variation 
(1.8-4.7) in the ratio of body length and width. In order to 
ascertain their fertility, the intrauterine eggs obtained from 
the F1 adults were observed in the development. One to nine 
percents of the eggs hatched, while 40-96% and 4-50% died 
with no development and ceased developing prior to hatch, 
respectively, suggesting that hybrid breakdown occurred in 
F2. Viable metacercariae were produced from the hatched 
miracidia through the snail hosts, and F2 adults were ob-
tained from infected animals. These findings reveal that the 
isolation mechanism between F. hepatica and F. gigantica is 
incomplete.

PO1.69

The Effect of Desiccation on Survival of the Infective 
Stage Larvae (L3) of Teladorsagia circumcincta at 
Different Constant Temperatures
Abdalla, Mohamed E.; Pomroy, William Ernest
Institute of Veterinary Animal and Biomedical Sciences, Massey 
University, Palmerston North, New Zealand

The effect of desiccation on survival of the infective stage 
larvae (L3) of T. circumcincta at constant temperatures was 
determined. Approximately 100 L3 larvae in 1 ml of water in a 
55mm diameter Petri dish were placed at 25° C for 24 hr with 
the lid removed to allow gradual drying (Dessicated Group). 
A Control Group was also maintained at the same temper-
ature but with the lid retained to ensure no evaporation oc-
curred. Samples were then placed in an incubator at the fol-
lowing constant temperatures: -4°C, 4°C, 17°C, 25°C and 37°C. 
At intervals of 1, 4, 8, 12, 16, 24 and 32 days, 3 reps for both 
groups were rehydrated as necessary with a minimum of 2ml 
of water for 24 hr at 25°C. Larval viability was determined 
by motility and larvae were considered dead if they were 
immobile after prodding with a needle under a dissecting 
microscope. The mean survival at different temperatures for 

the Control and Dessicated Groups comparing Day 1 to Day 
32 respectively were as follows: -4°C (98.3% to 98.5%; 36.1% 
to 14.5%), 4°C (97.8% to 98.7%; 89.2% to 36.7%), 17°C (97.6% 
to 98.9%; 39.8% to 13%), 25°C (100% to 97.5%; 78.2% to 
5.4%) and 37°C (99.0% to 0.4%; 16.0% to 0%). At 37°C larval 
survival in the Desiccated Group had declined to 0.4% by 
Day 4. The survival rate of the Dessicated Group generally 
dropped faster with time, especially at higher temperatures. 
The optimal survival rate for the desiccated larvae over time 
was at 4°C.

PO1.70

Efficacy of an Abamectin+Levamisole Tablet Against an 
ML-resistant Cooperia in Cattle Using a Faecal Egg Count 
Reduction Test and Occurrence of a Possibly ML-resistant 
Isolate of Ostertagia in Cattle
Pomroy, William Ernest1; Scott, Ian1; West, David M.1; Smith, 
Stefan L.1; Leech, Wayne2

1. Institute of Veterinary, Animal and Biomedical Sciences, Massey 
University, Palmerston North, New Zealand; 2. Bomac Laboratories Ltd, 
Manukau City, New Zealand

45 naturally infected yearling bulls were restrictively random-
ised into 3 groups. Group 1 remained as untreated controls, 
Group 2 were treated with ivermectin by subcutaneous 
injection (0.2mg/kg) and Group 3 were treated with a tablet 
formulation of abamectin (0.4mg/kg) + levamisole HCl (8mg/
kg). Post treatment faecal samples were collected on Day13 
and Day28. Faecal egg counts (FEC) were estimated using 
a modified McMaster technique where each egg counted 
represented 50eggs/g pretreatment and 25eggs/g post-
treatment. All faecal samples were individually coprocultured 
and FEC were allocated to genera based on the proportions 
found. Efficacy was estimated by comparing pretreatment 
with post-treatment FEC corrected for changes in the control 
group. Pretreatment FEC for Ostertagia, Trichostrongylus and 
Cooperia were 53, 105 and 212 eggs/g respectively. Efficacy 
at Day 13 for Ostertagia, Trichostrongylus and Cooperia for 
Group 2 were 99%, 100% and 51% respectively and for 
Group 3 (abamectin+levamisole) were all 100%. Efficacy 
at Day 28 for Ostertagia, Trichostrongylus and Cooperia for 
Group 2 were 84%, 99% and 5% respectively. The mean 
allocated FEC for Ostertagia at Day 28 was 9.8eggs/g for 
Group 2 and 8.7eggs/g for Group 3. Ostertagia larvae 
were identified in the cultures of 9/15 animals in Group 2 
at Day28. As the claimed efficacy of injectable ivermectin 
is for efficacy against Ostertagia for “at least 14 days”, this 
reduced persistent activity is indicative of some degree of 
anthelmintic resistance in this genus. These results also show 
the abamectin+levamisole tablet, with no expectation of 
persistent activity, was effective against these ML-resistant 
Cooperia and possibly-ML-resistant Ostertagia.
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PO1.71

Pharmacokinetic Properties and Efficacy of a Spot-On 
Combination Containing Emodepside Plus Praziquantel 
(Profender®, Bayer) in Reptiles
Schilliger, Lionel2; Betremieux, O2; Rochet, Julien3; Krebber, 
Ralph1; Schaper, Roland1

1. Bayer Animal Health GmbH, Leverkusen, Germany; 2. Clinique 
Vétérinaire du Village d’Auteuil (C.V.V.A), 35 rue Leconte De Lisle, Paris, 
France; 3. Bayer Sante Divison Sante Animal, Puteaux, France

Treatment of nematodiasis in reptiles can be very challen-
ging, especially in stressed, non cooperative or dangerous 
species. A combination of emodepside and praziquantel (Pro-
fender®, Bayer) for topical application may be a promising al-
ternative treatment option for the veterinarian. A pharmaco-
kinetic study has been performed in different reptile species 
with different types of skin to test penetration of both active 
ingredients trough the skin. 11 healthy adult reptiles (3 green 
iguanas, 1 Argentine black-and-white tegu, 1 ball python, 1 
corn snake, 2 Savannah monitor lizards, 1 Hermann’s tortoise, 
1 spur-thigh tortoise, 1 red-eared slider turtle) were tested. 
Blood was collected before treatment and at 3 intervals (5, 
24, and 48 hours) after treatment with topical emodepside/
praziquantel, 2 drops/100 g body weight. Pooled serum from 
20 untreated turtles and tortoises was collected to establish 
baseline data. Results showed that both of the actives pene-
trate the skin and can be found in the serum at levels similar 
to those seen in cats. However, reptiles with thicker integu-
ment (e.g., terrestrial tortoises, green iguanas, ball pythons, 
Savannah monitors) showed relatively low concentrations for 
both praziquantel and emodepside 48 hours after admin-
istration. In some cases, emodepside concentrations were 
extremely low (< 2 mcg/L). In addition dose titration studies 
were performed to establish an effective dose, depending on 
the type and thickness of the integument. A dose of 4 drops 
or 0, 12 ml per 100 g of bodyweight was found to be effective 
also in thick skinned reptiles.

PO1.72

Persistent Activity of Monepantel Against Gastro-
Intestinal Nematodes of Sheep
Stein, Philip1; Kaminsky, Ronald2; Wenger, Andre2; Mahoney, 
Richard1

1. Novartis Animal Health Australasia Pty Limited, Kemps Creek, NSW, 
Australia; 2. Novartis Centre de Recherche, St Aubin, Switzerland

Knowledge of the persistent activity of an anthelmintic is 
essential for integrating a product into a drenching regime. 
An anthelmintic with persistent activity may protect sheep 
from re-infection by gastro-intestinal parasites for a meas-
ured amount of time. Alternatively, decreasing levels of an 
anthelmintic may accelerate the selection for resistance to 
the product.

Previous studies have shown that treatment with monepan-
tel (an Amino-Acetonitrile Derivative) at the recommended 
dose gives no protection against new infections of some 
gastro-intestinal nematodes. These studies indicated that 
there was some level of protection (7–10 days) against re-
infection with Haemonchus contortus and that the onset of 
patency in lambs was delayed in serially infected lambs after 
treatment with monepantel.

A larger, more comprehensive study was conducted to define 
the presence and extent of persistent activity against H. con-
tortus, Trichostrongylus spp., Teladorsagia spp. and Nemato-
dirus spp. in lambs. Useful persistent activity is unlikely when 
ZOLVIX® (25 g/L monepantel) is used in nematode control 
programmes. Other options to manage contamination of 
pasture with infective larvae should be used such as pasture 
spelling, grazing with alternate animal species and/or less 
susceptible ages and classes of sheep.

ZOLVIX and monepantel are not registered or available for 
sale in Canada.

PO1.73

Glutathione S-Transferases of Oesophagostomum 
dentatum are Involved in Prostaglandin Production
Ruttkowski, Baerbel; Joachim, Anja
Institute of Parasitology, University of Veterinary Medicine Vienna, 
Vienna, Austria

In previous studies the glutathione S-transferases (GST) of 
O. dentatum, the porcine nodule worm, were isolated from 
homogenates and characterised, and GST activities and 
gene expression were demonstrated in all parasitic stages 
(L3, L4, females and males). Based on the finding that the 
putative peptide sequences of both isotypes of Od-GST have 
considerable similarity not only to other nematode GSTs but 
also to a synthetic prostaglandin (PG) D2 synthase, its ability 
to produce PGD2 was investigated using a commercial test 
kit. Both worm homogenate and isolated GST from L3 and 
L4 showed PGD2 synthase activity after addition of external 
PGH2. Activity of cyclooxygenase, an enzyme responsible 
for PGH2 production in mammalian systems, could not be 
unambiguously demonstrated. Together with the finding 
that GST activity was only detectable in cytosolic and not in 
microsomal fractions of worm homogenate it can be postu-
lated that GST is the key enzyme for the production of PGD2 
in O. dentatum. As inhibition of the enzyme in in vitro nema-
tode cultures leads to growth retardation it can be specu-
lated that PGD2 plays an intrinsic role for worm development 
(similar to other primitive organisms). As a bioactive lipid it 
might additionally be involved in the manipulation of the 
host since it is also secreted by larval stages of O. dentatum. 
However, the question remains how PGH2 is provided as a 
substrate for PGD2 synthase under natural conditions.
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PO1.74

Field Clinical Study with Cydectin triclamox in Sheep
Blond, Francoise T.1; Rock, Dave W.2; Mage, Christian3

1. Fort Dodge Animal Health, Tours, France; 2. Fort Dodge Animal 
Health, Princeton, NJ, USA; 3. Private Practice, Limoges, France

Moxidectin is a macrocylic lactone with broad spectrum ac-
tivity against a variety of internal and external parasites and 
triclabendazole is a well known flukicide effective against 
adult and immature stages. Recently, an oral formulation 
containing 0.1 % moxidectin and 5 % triclabendazole has 
been developed. The objective of this study was to confirm 
the efficacy of this combination against nematode and fluke 
infections in sheep under field conditions in France. 

Sixty ewes positive for gastrointestinal nematode eggs and 
Fasciola hepatica antibodies were selected. The ewes were 
treated either with moxidectin /triclabendazole orally at the 
recommended volume or with water at the same dose. EPG 
counts and coprocultures were done pretreatment and on 
days 21, 28, 34, 43, 49 and 58. Blood samplings were done 
pretreatment and on days 28 and 58. 

Before treatment all the animals were infected by gastro-
intestinal nematodes and only a few of them were positive 
for fluke egg counts. However they were all positive for fluke 
when based on antibody levels. Coprocultures showed that 
the animals harbored all the major sheep internal parasites. 
Geometric mean egg counts were significantly lower in the 
treated group as compared to the control group at all time 
points and efficacy remained above 90 % at 58 days. Less 
than 6 control animals were infected with fluke hence the in-
fection level was considered too low to draw any conclusion. 
No side effects were observed in any of the treated ewes. 

The combination of moxidectin and triclabendazole dem-
onstrated to be safe and effective under field conditions in 
France.

PO1.75

Effects of Condensed Tannins from a Tropical Legume 
(Mimosa caesalpiniifolia benth) Against Trichostrongylus 
colubriformis in Sheep
Fadel, Rossala1; Lopes, Aline C.1; Borges, Barbara O.1; Lima, 
Paulo T.1; Almeida, Jose M.1; McMannus, Concepta M.1; 
Amarante, Alessandro F.2; Abdalla, Adibe3; Dallago, Bruno S.1; 
Louvandini, Helder1

1. Universidade de Brasília, Brasília, FL, Brazil; 2. Universidade Estadual 
Paulista, Botucatu, Brazil; 3. Universidade de São Paulo, Piracicaba, 
Brazil

Legumes rich in condensed tannins (CT) have shown poten-
tial control of endoparasites in ruminants. This represents 
an important sustainable strategy to combat parasites and 
improve sanitary conditions in the flock. The objective of this 
trial was to investigate the effects of CT in Mimosa caesalp-
iniifolia benth (Sansão do campo) against Trichostrongylus 
colubriformis. Twenty-four lambs (26.89 ± 2.16 kg LW), Santa 
Inês breed, housed in individual pens, received Cynodon 
dactylon hay (ad libitum) and 300 g concentrate/animal/day 
(40% Sansão do campo, 38% corn, 17.8% soybean meal and 
4.2% mineral mixture) during 10 weeks. The infected lambs 
received a total of 3.000 L3 of the T. colubriformis divided 
three times a week. The experimental design was factorial (2 
x 2) concentrate with or without Polietilenoglycol (PEG) and 
infected or not-infected animals. The sheep were weighted 
every 15 days and faeces were colleted weekly to count 
number eggs per gram in faeces (epg). No significant dif-
ferences were observed between live weight gain between 
treatments. At the 10Th week the lambs receiving Sansão do 
campo showed lower epg (519) than those with PEG (969 
epg) (P<0.05). The CT in M. caesalpiniifolia benth was active 
against T. colubriformis infection. Sansão do campo can be 
used as an alternative to control this infection in lambs.

PO1.76

Long Lasting Elimination of Dirofilaria repens 
Microfilariae in Dogs with Monthly Treatments of 
Moxidectin 2.5 % /Imidacloprid 10 % (Advocate®, Bayer) 
Spot On
Fok, Eva2; Jacsó, Olga2; Szebeni, Zsolt3; Győrffy, András4; 
Sükösd, László5; Lukács, Zoltán6; Schaper, Roland1

1. Bayer Animal Health GmbH, Leverkusen, Germany; 2. Department of 
Parasitology and Zoology, Faculty of Veterinary Science, Szent István 
University, Budapest, Hungary; 3. Misina Dog Shelter, Pécs, Hungary; 
4. Small Animal Ambulance, Tatabánya, Hungary; 5. Animal Health 
Centre of Csepel, Budapest, Hungary; 6. Bayer Hungaria Ltd, Budapest, 
Hungary

Nowadays the infection with Dirofilaria repens in dogs occurs 
not only in south-eastern in Europe. Treatment options would 
be desirable to reduce further spreading and the risk of zoo-
notic transmission. Currently, there is no licensed treatment 
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for D. repens infections in dogs. Moxidectin has demonstrated 
efficacy against microfilaria (mf) and safety in dogs infected 
with Dirofilaria immitis and could be an option against D. re-
pens. A multi-centre (Budapest/Pécs) field study with 64 dogs 
previously confirmed positive for D. repens mf was conducted 
where a spot on (Advocate®, Bayer) was tested in different 
treatment schedules. Treatments were applied to 44 dogs 
either monthly over 3 month (5 dogs) or 6 months (22 dogs), 
alternatively biweekly over 6 months (17 dogs) and 20 dogs 
remained untreated. Mf counts were performed monthly and 
for further 6 months following the last treatment. Two weeks 
after the first treatment 38 from 44 dogs were mf negative. 
Four weeks after initial treatment one dog still showed low 
mf count. Following the second treatment, all treated dogs 
were negative. This status was maintained in all treated dogs 
during the treatment period and the 6 month observation 
period following the last treatment. These data demonstrate 
the successful long lasting elimination of microfilariae from 
positive dogs. Moreover it maybe supposed that adults of 
zoonotic D. repens have been killed based on the observation 
that no more microfilariae were seen up to 6 months follow-
ing the end of the treatment period. 

PO1.78

Necrotic Enteritis Due to Simultaneous Infection with 
Isospora suis and Clostridia in Newborn Piglets and its 
Prevention by Early Treatment with Toltrazuril
Mundt, Hans Christian1; Mengel, Heidrun2, 5; Krüger, Monika2; 
Krüger, Maxi Ursula2; Westphal, Bernhard3; Swidinski, 
Alexander4; Schwarz, Sandra2; Kuhnert, Yvonne2; Daugschies, 
Arwid2, 5

1. Bayer Animal Health GmbH, Monheim, Germany; 2. Centre for 
Infectious Diseases, Faculty of Veterinary Medicine, University of 
Leipzig, Leipzig, Germany; 3. Bayer Vital GmbH, Leverkusen, Germany; 
4. Laboratory for Molecular Genetics, Polymicrobial Infections and 
Bacterial Biofilms, Charité Hospital, Humboldt University, Berlin, 
Germany; 5. Coordination Staff for Veterinary Clinical Studies, Faculty 
of Veterinary Medicine, University of Leipzig, Leipzig, Germany

The objective of the study was to investigate the clinical 
response of newborn piglets exposed to natural Clostridium 
perfringens type A infection to low-dose experimental infec-
tion with Isospora suis. 51 piglets from 5 sows from a farm 
with a history of C. perfringens type A (ß2) infection were in-
cluded. The piglets of three litters (n = 31) were experiment-
ally infected with I. suis (1000 sporulated oocysts/pig) within 
the first 4 hours after birth and were randomly assigned into 
a treatment group (Baycox®; 20 mg toltrazuril/kg BW orally, 
12 hrs. p.i..) or into a sham-dosed group. The piglets of the 
two remaining litters served as uninfected untreated con-
trols. Clinical behaviour, mortality, faecal consistency, faecal 
oocyst counts, faecal germ counts, and weight development 
were evaluated for 14 days. One piglet each per study group 
and litter was necropsied and intestinal tissue samples were 

taken for pathohistological investigations and in situ hy-
bridisation on study days 3 and 14. 

I. suis-infected but untreated piglets developed severe clin-
ical disease with liquid diarrhea and decreased body weight 
development. 38.5 % of the piglets of this group died during 
the study period in total, 30.8 % due to necrotic enteritis. 
In contrast there was no mortality in the toltrazuril treated 
group or in the uninfected control group.

The hypothesis was supported that concomitant infections 
early post natum of I. suis and C. perfringens type A lead to 
interactions of the two pathogens, increase the metabolically 
active C. perfringens type A and promote the development of 
necrotic enteritis (NE).

PO1.79

Efficacy of Toltrazuril (Baycox® 5% Suspension) in Natural 
Infections with Pathogenic Eimeria spp. in Housed Lambs
Mundt, Hans Christian1; Mage, Christian2; Le Sueur, 
Christophe3

1. Bayer Animal Health GmbH, Monheim, Germany; 2. Private Practice, 
Limoges, France; 3. Bayer Santé Division Santé Animale, Puteaux, 
France

The effect of single oral treatments with toltrazuril (Baycox® 
5% suspension) and diclazuril (Vecoxan® suspension orale, 
2.5 mg/ml) on naturally acquired Eimeria infections in lambs 
was investigated on a French sheep farm with a known 
history of coccidiosis. 75 lambs aged 10-14 days (study day 
0 = SD 0) were randomised, allocated to three groups and 
treated (Groups: TOL: 20 mg toltrazuril/kg BW; DIC: 1 mg 
diclazuril/kg BW; CTRL: untreated). Clinical (faecal con-
sistency, BW) and parasitological parameters (oocyst excre-
tion, opg) were evaluated until SD 60. Coccidial infections 
(predominantly E. ovinoidalis) occurred in all groups (75-80% 
of the samples). The prevalence in the CTRL animals in-
creased from SD 3 (4.2%) to SD 31 (86.4%) and remained high 
(>60%). The DIC group started to excrete oocysts early (SD 7) 
and increased to values comparable to the control on SD 35 
with a maximum of 88% at the end of the study. In the TOL 
group excretion began on SD 14 and remained low until SD 
28 when it reached 28%. Prevalences never reached 40% in 
this group. The number of excreting animals was significantly 
reduced only in group TOL. The number of excretion days 
and the average opg decreased significantly in the TOL and 
DIC groups, with the TOL group showing significantly fewer 
excretion days and excretion intensities than the DIC group. 
Changes in faecal consistency were moderate throughout 
the study. Daily weight gains were not statistically significant. 
However they were higher in the TOL group compared to 
groups DIC and CTRL. 
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PO1.80

Efficacy of Moxidectin/Triclabendazole Oral Solution 
Against Mixed Nematode and Fluke Infection in Sheep
Parker, Larry David1; Bairden, Ken2; Rock, David3; Blond, 
Francoise T.4

1. Fort Dodge Animal Health, Southampton, United Kingdom; 2. 
Consultant (Deceased), Glasgow, United Kingdom; 3. Fort Dodge 
Animal Health, Princeton, NJ, USA; 4. Fort Dodge Animal Health, Tours, 
France

Background: Moxidectin is an endectocide belonging to 
the milbemycin family with broad-spectrum activity against 
internal and external parasites. Triclabendazole is a benzimi-
dazole with well known activity against liver fluke, Fasciola 
hepatica. This study evaluated the efficacy of a new combina-
tion oral solution containing 0.1% w/v moxidectin and 5% 
w/v triclabendazole in naturally infected sheep.

Method: Fifty eight grazing lambs were allocated to two 
equal groups based on faecal nematode egg counts (FEC). 
One group was treated with the combination solution at a 
dose rate of 0.2 mg/kg moxidectin and 10 mg/kg triclabend-
azole. The other group acted as controls and received water. 
Eight animals in each group with the lowest FEC were nec-
ropsied 14 days after treatment for the determination of F. 
hepatica burdens. The remaining 42 animals (21/group) were 
grazed together as one group on pasture for 56 days. FEC 
and group coprocultures were carried out on faecal samples 
collected 21, 28, 35, 42, 49 and 56 days post-treatment.

Results: At least 7 out of the 8 necropsied control animals 
were infected with early immature (1 – 4mm), late immature 
(5 – 10mm) and adult (>10mm) stages of F. hepatica. In 
contrast, no flukes were found in any of the treated animals. 
FEC were reduced by >99% over the full 56-day period. The 
combination product was well tolerated.

Conclusion: Moxidectin/Triclabendazole combination oral 
solution was >99% effective in reducing FEC in grazing lambs 
over a 56-day period under field conditions in the UK. It was 
also 100% effective against a natural infection of F. hepatica.

PO1.81

Evaluation of Persistent Efficacy of Moxidectin/
Triclabendazole Oral Solution Against Nematodes in 
Sheep
Parker, Larry David1; Bairden, Ken2; Gibson, Nick3; Rock, 
David4; Blond, Francoise T.5

1. Fort Dodge Animal Health, Southampton, United Kingdom; 2. 
Consultant (Deceased), Glasgow, United Kingdom; 3. Charles River 
Laboratories, Carlisle, United Kingdom; 4. Fort Dodge Animal Health, 
Princeton, NJ, USA; 5. Fort Dodge Animal Health, Tours, France

Background: Moxidectin is an endectocide belonging to 
the milbemycin family with broad-spectrum activity against 
internal and external parasites. Triclabendazole is a ben-

zimidazole with well known activity against liver fluke. This 
study evaluated the persistent efficacy of a new combination 
oral solution containing 0.1% w/v moxidectin and 5% w/v 
triclabendazole against experimental nematode infections in 
sheep.

Method: Thirty-one parasite naïve sheep approximately 
three months old were allocated to 3 groups of 8 and one 
group of 7 based on bodyweight. Group 1 was an untreated 
control group. Groups 2, 3 and 4 received the combination 
oral solution at a dose rate of 0.2 mg/kg moxidectin and 
10 mg/kg triclabendazole. Treatment was administered to 
Group 2 on Day -42, to Group 3 on Day -35, and to Group 4 
on Day -28. All sheep were experimentally infected with Tela-
dorsagia circumcincta (8,000 L3) and Haemonchus contortus 
(4,000 L3) on Day 0. At necropsy, the numbers of DL4 and 
adult nematodes in the abomasums were determined.

Results: Moxidectin/triclabendazole oral solution was 67.7% 
effective in preventing infection with H. contortus when ad-
ministered 42 days prior to challenge, 98.6% effective when 
administered 35 days prior to challenge, and 99.9% effective 
at 28 days prior to challenge. The corresponding figures for 
T. circumcincta were 74.9% at 42 days, 99.7% at 35 days and 
100% at 28 days. The combination product was well toler-
ated.

Conclusion: Moxidectin/Triclabendazole Oral Solution is 
>95% effective in preventing infection with H. contortus and 
T. circumcincta for a period of 35 days after treatment.

PO1.82

Successful Treatment of Dirofilaria repens Infections in 
Dogs with Melarsomine (Immiticide®Merial) Against 
Adults and a Combination of Moxidectin 2.5 % / 
Imidacloprid 10% (Advocate®, Bayer) Against Microfilaria
Pingen, Carlo H.2; Lorentz, Susanne3; Magnis, Johannes4; 
Menn, Brigitte5, 3; Schaper, Roland1; Naucke, Thorsten J.6

1. Bayer Animal Health GmbH, Leverkusen, Germany; 2. Tierärztliche 
Praxis Gut Bergerhof, Pulheim, Germany; 3. Parasitus Ex e.V., 
Niederkassel, Germany; 4. Tierklinik Wisniewski, Iffezheim, Germany; 
5. Institute for Zoomorphology, Cytology and Parasitology, Heinrich 
Heine University, Düsseldorf, Germany; 6. Laboklin GmbH & Co. KG, Bad 
Kissingen, Germany

Dirofilaria repens occurs in Europe predominately in southern 
and south eastern countries. Transportation of dogs from 
such endemic regions to areas free of D. repens bears the risk 
of introducing this zoonotic disease to non endemic areas. 
In this study 507 dogs transported from a Hungarian shelter 
to a shelter close to Cologne from August 2006 - February 
2009 were tested for presence of microfilaria (mf). 60 D. 
repens positive dogs were enrolled in a treatment program 
consisting of an adulticide treatment with melarsomine 
(Immiticide® Merial, 2 injections 24 h apart), followed by a 
microfilaricidal treatment with 3 monthly applications of 
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moxidectin 2.5% / imidacloprid 10% (Advocate®, Bayer) at 
the standard dose. 35 dogs completed a surveillance period 
of 6 month following the treatment program. Macrofilari-
cidal treatment in dogs was tolerated well with few adverse 
reactions. Microfilaricidal treatment at monthly intervals did 
not show adverse reactions. All 35 dogs were screened for 
the presence of microfilaria, all but one stayed negative. It is 
known from D. immitis treatment, that melarsomine at the 
recommended dose will clear about 50 % -70 % of the dogs 
from macrofilaria and is ineffective against L 4 stages and 
early adult stages. This treatment protocol in conjunction 
with a follow up treatment of 3 monthly doses of moxidectin 
/ imidacloprid is suitable to eliminate infections with D. re-
pens almost completely and could be an important measure 
to avoid introduction of this zoonotic disease from endemic 
to non endemic areas. 

PO1.83

Experimental Infection with Ancylostom ceylanicum in 
Dogs and Efficacy of a Spot on Combination Containing 
Imidacloprid 10 % and Moxidectin 2.5 % (Advocate®/ 
Advantage® Multi, Bayer)
Schaper, Roland1; Taweethavonsawat, Piyanan2; Chungpivat, 
Sudchit2; Satranarakun, Pakkawan3

1. Bayer Animal Health GmbH, Leverkusen, Germany; 2. Parasitology 
Unit, Department of Pathology, Faculty of Veterinary Science, 
Chulalongkorn University, Bangkok, Thailand; 3. Bayer Healthcare 
Animal Health, Bayer Thai, Bangkok, Thailand

Ancylostoma ceylanicum is a prevalent hookworm species 
in dogs in Asia and Australia. Since only few anthelmintics 
are licensed to treat this parasite, an experimental infec-
tion model was developed to allow subsequent testing of 
anthelmintics. Adult hookworms from necropsied dogs 
have been collected and identified. Female Ancylostoma 
ceylanicum have been isolated and grinded to collect eggs. 
The eggs were mixed with sterile dog faeces and cultivated 
by using Hada Mori technique. Two helminth naïve puppies 
have been infected with 500 L 3 as donor dogs. After patency 
eggs were collected and cultivated to L3 stage. Twelve dogs 
were subcutaneously injected with 300 L3 of A. ceylanicum. 
Once patency was confirmed, individual eggs per gram 
(EPG) counts were performed daily. At day 20 post infection 
dogs were allocated into treatment and control group. Each 
dog from the treatment group received a spot on combina-
tion containing 10 % imidacloprid and 2.5 % moxidectin at 
the manufacturers recommended dose. EPG counts were 
performed daily for 14 days post treatment. The treatment 
rapidly reduced egg shedding within 3 days post treatment 
compared to the control group. No eggs were found in the 
treated dogs from day 4 post treatment onwards. EPG counts 
remained high (4469 + 2064) in the untreated control group. 
The spot on combination containing imidacloprid 10 % and 
moxidectin 2.5 % (Advocate®/ Advantage®, Bayer) given at the 

recommended dose is highly effective against infection with 
A. ceylanicum in dogs.

PO1.84

FAMACHA© – Big Success in the U.S.!
Storey, Bob; Kaplan, Ray M.
University of Georgia, College of Veterinary Medicine, Athens, GA, USA

FAMACHA©, the innovative clinical technique for manag-
ing and treating Haemonchus contortus in sheep and goats 
was developed by Francois “Faffa” Malan in South Africa. The 
FAMACHA© system allows animals to be treated selectively, 
thereby decreasing selection pressure on worm populations 
for development of anthelmintic resistance. Furthermore, 
FAMACHA© is made available to farmers only through veter-
inarians or formal training workshops, thus placing the vet-
erinarian back into the role of health advisor for what is the 
single most important health issue in small ruminant produc-
tion systems. FAMACHA© was first introduced into the United 
States in 2002 by Adriano Vatta (Onderstepoort Veterinary In-
stitute, South Africa) when he trained members of the South-
ern Consortium for Small Ruminant Parasite Control in the 
FAMACHA© method. Ray M. Kaplan and James E. Miller then 
modified the FAMACHA©information guide for use by the 
American small ruminant farmer, and Dr. Kaplan introduced 
the system in the US at a workshop in Florida in June of 2003. 
From 7 workshops in 4 states distributing 188 FAMACHA© 
eye charts in 2003, FAMACHA in the US has grown to include 
461 trainers in 47 states and US territories. Approximately 
15,000 FAMACHA© eye charts have been distributed in North 
America since its introduction in 2003, with growing interest 
and demand each year. Expectations are that this trend will 
continue and that the FAMACHA© system will establish itself 
as standard practice for small ruminant anthelmintic treat-
ment in areas where H. contortus is an important pathogen.

African Trypanosomes

Wednesday, August, 12, 2009

PO2.1

Quassinoids Isolated from a Medicinal Plant, Brucea 
javanica and their Antitrypanosomal Activities in vitro
Bawm, Saw4; Tanaka, Rie 1; Tiwananthagorn, Saruda 1; 
Matsuura, Hideyuki2; Subeki, Subeki1; Nabeta, Kensuke 2; 
Chono, Sumio 3; Morimoto, Kazuhiro 3; Oku, Yuzaburo 1; 
Katakura, Ken 1

1. Laboratory of Parasitology, Graduate School of Veterinary Medicine, 
Hokkaido University, Sapporo, Japan; 2. Laboratory of Bioorganic 
Chemistry, Division of Applied Bioscience, Graduate School of 
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Agriculture, Hokkaido University, Sapporo, Japan; 3. Department of 
Pharmaceutics, Graduate School of Pharmaceutical Sciences, Hokkaido 
Pharmaceutical University, Otaru, Japan; 4. Laboratory of Parasitology, 
Department of Disease Control, Graduate School of Veterinary 
Medicine, Hokkaido University, Sapporo, Japan

Hemoprotozoan diseases, such as trypanosomiasis and 
piroplasmosis, have threatened livestock and companion 
animals worldwide. Medicinal plants can be considered as 
alternative drugs for treatment of these diseases because 
currently used drugs are needed to improve their side effects, 
cost performance and so on. The medicinal plant, Brucea 
javanica, is widely distributed throughout Asia. This plant 
contains a number of quassinoids which have been shown 
for antiamoebic and antimalarial activities. Recently, we 
reported that quassinoids also had antibabesial activities. In 
this study, we examined in vitro antitrypanosomal activities 
of quassinoids with or without liposome. 

The dried powder of B. javanica fruits was extracted with 70% 
aqueous methanol and partitioned using ethyl acetate to 
give aqueous and organic layers. C-20 types of quassinoids 
were purified from both layers using chromatography-mass 
spectrometry and their structures were determined using 
nuclear magnetic resonance. Liposomal formulations of 
quassinoids were prepared with dipalmitoylphosphatidyl-
choline, cholesterol and stearylamine. The IC50 values were 
determined for trypomastigotes of T. evansi and MRC-5 cell 
line.

Free bruceine A, B, C, bruceantinol and brusatol from the 
organic layer showed strong antitrypanosomal activity with 
IC50 values (2.9-17.8 nM) while the standard drugs of diminaz-
ene aceturate showed IC50 with 8.8 nM. Bruceine D from the 
aqueous layer has middle activity. The presence of a dios-
phenol moiety in ring A and the nature of the C-15 side chain 
are important for their antitrypanosomal activities. Liposomal 
bruceine B, C and D showed about twice higher antitrypano-
somal activities than each free bruceine compound. How-
ever, these liposomal formulations appeared to be less toxic 
on MRC-5 cells.

PO2.2

The Pathogenicity and Drug Resistance of Trypanosoma 
vivax in Sudanese Calves and Goats
Ragab, Salma Ali; Suliman, Hamid Suliman
Sudanese Vet. Association, Khartoum, Sudan

A survey was conducted at the Blue Nile area, non Tsetse 
area in Sudan, to determine the prevalence of Trypanosoma 
vivax in cattle, using haematocrit centrifugation technique, 
and wet blood film, thin and thick stained smears. The results 
showed that the prevalence rate during the dry season varied 
between 6.5 to 2.2% and 6.35 to 1.43% during rainy season. 
The Tabanids catches were 25±5.1 fly/trap/day in early dry 

season. This indicated that cattle suffer due to T. vivax which 
is mechanically quite prevalent in high rates in the area; this 
rate is depending on seasonality.

The trypanocidal drug resistance studies of T. vivax stock 
isolated from non-tsetse area were conducted in 32 goats. 
Trypanocidal drug tested were Homidium bromide (16 
goats). The doses tested for homidium bromide were the rec-
ommended treatment dose 0.5 /kg body weight and double 
that dose. The doses tested for diminazine aceturate were 
the recommended treatment dose 3.5/kg body weight and 
double that dose. 

The T. vivax isolate tested against both drugs relapsed 
indicating the development of drug resistance against both 
drugs at the tested doses in Nubian goats (Sudanese local 
breed). Both groups of goats treated showed significant re-
duction in packed cell volume (PCV), Hemoglobin (Hb), white 
blood cells (WBC) and red blood cells (RBC) counts.

The pathological effect of T. vivax isolated from non tsetse 
area was conducted by experimental infection of 10 Kenana 
calves (Sudanese local breed). The infected animals showed 
obvious pathological effects emaciation, anemia, enlarge-
ment of lymph nodes, high temperature, increase in heart 
and respiratory rates, which were positively correlate with 
peak of parasiteaemia. The blood showed significant haema-
tological changes. The mean value of PCV dropped to 15%, 
Hb 8%, WBCs 5001.696 ±162.725, RBCs 3554018 ±172889.0. 
The gross findings showed petechial and echimotic haem-
orrhages in all the visceral organs spleen, liver and heart. 
Lymph nodes were considerably enlarged, also proliferative 
lymphoid changes and infiltration of lyphatic cells were ob-
served in all tissues. Oedema and pulmonary exudates were 
observed in the lungs. The heart showed myocardial degen-
eration. The kidneys showed interstitial glomerulonephritis, 
and inflammatory changes. The testis showed prominent 
orchitis, epididymitis, atrophic seminepherous tubules and 
degenerative changes. The brain showed infiltration of 
lymphoid cells, histocytes, mononuclear and glial cells and 
necrotic foci. 

Generally wide tissue damage and haematic changes were 
observed in all tissues of the infected animals. Animals died 
of congestive heart failure. 

This study demonstrated the spread of mechanically trans-
mitted Trypanosoma vivax outside the previously known 
tsetse belt and was also proved to be drug resistant and 
highly pathogenic. 

PO2.3

An Update of the Bovine Trypanosomosis Situation at 
the Edge of Hluhluwe-Immfolozi Park, Kwazulu-Natal 
Province, South Africa
Nkuna, Rhulani Ashamed
Veterinary Technician, University of Pretoria, Pretoria, South Africa
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In South Africa, the distribution of tsetse has undergone 
considerable changes over the last century. Since the nagana 
outbreak of the 1990’s little information is available on the 
prevalence of the disease in cattle. The aim of this study was 
to obtain updated data on and assess the contribution of 
trypanosomosis to the disease burden of cattle kept at the 
edge of the Hluhluwe-iMfolozi Park, KwaZulu-Natal Province. 
A survey was conducted at Mvutshini diptank adjacent to 
the northern edge of the tsetse infested area.Use was made 
of a purposeful sampling strategy by restricting sampling to 
animals that the livestock owner considered to be in poor 
condition. A total number of 76 adult (12 months of age) 
cattle (Angoni breed) were sampled. From each animal, 
jugular blood was collected in vacutainer tubes coated with 
EDTA. Molecular (PCR-RFLP) and parasitological techniques 
were used to analyse the samples. Of a total of 76 blood 
samples collected, 26 (34.2%) were parasitologically positive 
and 46 (60.5%) were positive on PCR-RFLP. All parasitological 
positive animals were also positive on PCR-RFLP. Almost all 
infections were due to Trypanosoma congolense savannah 
subgroup. The average PCV of all animals sampled was 19.8 
± 4.2%. The average PCV of parasitological positive animals 
(18.6 ± 3.8%) differed little (P>0.05) from the average PCV of 
parasitological negative animals (20.5 ± 4.4%). Similarly, the 
average PCV of animals positive on PCR-RFLP (19.6 ± 4.3%) 
differed little (P>0.05) from the average PCV of animals nega-
tive on PCR-RFLP (20.2 ± 4.3%). A total of 63 animals had a 
PCV 24%. This result is an indication that trypanosomosis is 
still a problem in the study area.

Diagnosis / PCR

Wednesday, August, 12, 2009

PO2.4

Scanning Surveillence for Parasites-Is it Worth It?
Mitchell, Elizabeth Sian; Jones, Jeffrey J.; Daniel, Roger G.
Veterinary Laboratories Agency, Carmarthen, United Kingdom

The veterinary laboratories agency (VLA), an agency of Defra, 
consists of a regional network of 16 veterinary diagnostic lab-
oratories and two surveillance centres situated throughout 
England and Wales. 

Information on diagnosis of endemic parasite diseases is 
collated and this long term data provides a base line against 
which perceived changes in parasite epidemiology can be 
compared (see paper by van Dijk et al). 

However, a number of parasites have been identified recently 
that had either not previously been recognised in the UK 
(Cryptosporidium andersoni) or had not been reported in 

certain hosts for a number of years (Toxocara vitulorum and 
Psoroptes spp in cattle) . Cryptosporidia andersoni, a proto-
zoan parasite that infects the abomasum of cattle, was identi-
fied from a faeces sample submitted from an adult dairy cow 
with diarrhoea. 

Toxocara vitulorum, an ascarid parasite that infects the small 
intestine of buffalo, bison and cattle and is common in 
tropical areas, was detected in samples from unthrifty suckler 
calves. Investigations revealed that infection was widespread 
on this farm, but the source could not be determined. This 
parasite is considered a potential, but un-proven, zoonotic 
agent, and is transmitted to calves in the dams’ milk. 

Psoroptes sp. infestation was diagnosed as causing skin le-
sions with scab formation, hair loss and severe pruritis over 
the shoulders and tail-head in animals in a number of cattle 
herds. Macrocyclic lactones were not effective.

In all instances the veterinary profession and others were 
alerted to these findings. 

PO2.5

Feline Tritrichomonas foetus Infection in Korea
Shin, SungShik1; Lim, Sun1; Kim, Jae-Kyung2; Cho, Shin-
Hyeong3

1. College of Veterinary Medicine, Chonnam Nat’l University, Gwangju, 
Korea; 2. HanKyul Animal Clinic, 1137-8 PoongAm-dong, Gwangju, 
Korea; 3. Division of Malaria & Parasitic Diseases, National Institute of 
Health, Seoul, Korea

Feline intestinal Tritrichomonas foetus infection was first 
recognized in the USA in 1999 and has so far been reported 
from the UK, Norway, Switzerland and Australia, but not from 
Far East Asian countries. In November 2008, two 6-month-old 
female littermate Siamese cats raised in a household in Korea 
were referred from a local veterinary clinic with a history of 
chronic persistent diarrhea. A direct smear examination of 
fecal specimens revealed numerous trichomonad trophozo-
ites to which repeated treatment with metronidazole did not 
respond. The trophozoites were isolated by the fecal culture 
in InPouchTM TF-Feline medium. PCR testing of the isolate 
based on the amplification of a conserved portion of the T. 
foetus internal transcribed spacer (ITS) region (ITS1 and ITS2) 
and the 5.8S rRNA gene, and the molecular sequencing of 
the PCR amplicons confirmed infection with T. foetus. This is 
the first report of feline tritrichomoniasis in Korea. 
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PO2.6

Is the Origin of Parthenogenic fasciola sp. in China? A 
Study of DNA Types and Morphology in Chineses fasciola 
Specimens
Ichikawa, Madoka1; Peng, Mao1, 2; Shibahara, Toshiyuki3; 
Itagaki, Tadashi1

1. Iwate University, Morioka, Japan; 2. Academy of Animal and 
Veterinary Medicine, Qinghai, China; 3. Chiba Institute of Science, Ch 
shi, Japan

Parthenogenic (aspermic) Fasciola sp. as well as sexual F. 
hepatica and F. gigantica has occurred in Asian countries. The 
aspermic forms show the 3 distinct genotypes representing 
ITS1-Fh, ITS1-Fg and ITS1-Fh/Fg in nuclear ribosomal ITS1, 
which had the sequences identical to those of F. hepatica, F. 
gigantica and heterogeneous of the 2 species, respectively. 
Additionally, the aspermic forms phylogenically belong to 
either groups of F. hepatica or F. gigantica in the haplotype 
of mtDNA, although they have diversity in the haplotype. 
Parthenogenic Fasciola specimens that show the identical 
genotypes in both of ITS1 and NDI have been recently found 
in Japan, Korea and Vietnam, suggesting they are derived 
from the common origin. In order to clarify the origin of pa-
thenogenic Fasciola sp., the study was designated to analyze 
Fasciola specimens in China based on the genotype of ITS1 
and NDI as well as their spermatogenesis. We used 111 Fas-
ciola samples from 10 cities in China (Hohhot, Urumqi, Xinin, 
Yanji, Fuzhou, Guiyang, Wuhan, Kunming, Lhasa, Guang-
zhou), whose spermatogenesis was checked by the presence 
of sperm in the seminal vesicles. The genotypes in ITS1 and 
NDI of the flukes were determined by the sequencing and 
analyzed phylogenically. All of the Fasciola specimens from 
Hohhot, Urumqi and Xinin were spermic and showed ITS1-Fh, 
thus identified as F. hepatica, similarly all the specimens from 
Guangzhou were identified as F gigantica. The specimens 
from Yanji, Fuzhou and Lhasa were all parthenogenic and 
showed the genotype of ITS1-Fh (22.6%), ITS1-Fg (17.7%) or 
ITS1-Fh/Fg (59.7%). The specimens from Guiyang, Wuhan and 
Kunming contained F. gigantica and parthenogenic forms. 
The NDI haplotypes of 6, 12 and 8 were identified in F. hep-
atica, F. gigantica and aspermic Fasciola sp., respectively. The 
haplotypes representing Fh-C4 and Fg-C2 were detected in 
both of aspermic Fasciola specimens, and spermic F. hepatica 
and F. gigantica, respectively, in China, and further the hap-
lotypes were completely identical to the haplotypes shown 
in parthenogenic Fasciola sp. from Japan, Korea and Vietnam 
described previously. These findings might suggest that 
parthenogenic Fasciola sp. having the haplotype of Fh-C4 
and Fg-C2 has originated in China and been introduced into 
Japan, Korea and Vietnam with infected animals, probably 
domestic cattle. 

PO2.7

Characterization of Egyptian Theileria annulata Strains 
using SDS-PAGE and RAPD Techniques
Ashmawy, Karam Imam
Veterinary Medicine, Alexandria University, Alexandria, Egypt

Three strains of Theileria annulata isolated from different 
geographical Provinces (in Egypt) were characterized using 
two different methods. The analysis of extracted piroplasm 
proteins of T.annulata by SDS-polyacrylamide gel electro-
phoresis (SDS-PAGE) revealed differences in major and minor 
polypeptide bands of the isolated strains. In addition, differ-
ent polymorphic bands of the three strains were observed 
using the Random Amplified Polymorphic DNA (RAPD) mark-
ers generated by polymerase chain reaction (PCR).

PO2.8

Seroprevalence of Antibodies to Tick-Borne Pathogens 
and Heartworm Antigen in Shelter Dogs from the State of 
Georgia
O’Connor, Tom P.1; Ridge, Laura2; Saucier, Jill1; Clay, Sarah 3; 
Greene, Craig E.3

1. IDEXX Laboratories, Inc., Westbrook, ME, USA; 2. Upstate Veterinary 
Specialists, Easley, SC, USA; 3. University of Georgia, Athens, GA, USA

The identification of tick-borne pathogens capable of caus-
ing disease in dogs can lead to different approaches for dis-
ease prevention, management and treatment. The purpose 
of this study was to determine the prevalence of antibodies 
to common tick-borne pathogens (E. canis (Eca), E. chaffeensis 
(Ech), E. ewingii (Ee), A. phagocytophilum (Aph), and B. burg-
dorferi (Bb)) in sera from 203 dogs (≥ 1 year-of-age) housed in 
shelters throughout the state of Georgia during the sum-
mer and fall of 2003. Samples were tested using the multi-
analyte SNAP® 4Dx® test and by a microtiter plate ELISA for 
Ee antibody. The number of samples reactive in these assays 
was: Ee 11(5.4%), Eca 4(2.0%), Aph 1(0.5%), Bb 2(1.0%) and 
heartworm Ag 34(16.7%). All samples were further tested 
using species-specific microtiter plate assays for antibody to 
Eca and Ech. Each of the Eca SNAP 4Dx reactive samples was 
reactive in two species-specific E. chaffeensis antibody assays 
and nonreactive in the species-specific E. canis antibody 
assay indicating that all 4 samples were E. chaffeensis react-
ive. Two additional E. chaffeensis samples and one additional 
E. canis reactive sample were found using the species-specific 
assays. In summary, the species-specific results for the tick-
borne pathogens found in this population were: Eca 1(0.5%), 
Ech 6(3.0%), Ee 11(5.4%), Ap 1(0.5%), and Bb 2(1.0%). The 
results of the study confirm that Ech and Ee were the most 
common sources of Ehrlichia seroreactivity in this population 
reflecting the widespread occurrence of Amblyomma ameri-
canum, the confirmed vector for both of these agents. 
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PO2.9

Development of a Species-Specific Molecular Marker to 
Identify Haemonchus contortus.
Amarante, Mônica V.2; Kadri, Samir M.2; Bresciani, Katia S.1; do 
Amarante, Alessandro T.2

1. UNESP, Araçatuba, Brazil; 2. UNESP, Botucatu, Brazil

Haemonchus contortus is the main gastrointestinal nematode 
species affecting small ruminants and also cattle in Brazil. 
Correct nematode identification would assist epidemio-
logical studies and the development of an effective parasitic 
control program. A sensitive and rapid method using a poly-
merase chain reaction based technique with a species-specif-
ic molecular marker was developed to identify H. contortus. 
Genomic DNA was isolated from one single specimen of each 
H. contortus and Haemonchus placei. A segment spanning 3’-
end of the 18S rDNA and the 5’-end of the 26S was amplified 
by PCR in both species, sequenced by using a Dye Terminator 
chemistry on MegaBACE 1000 sequencing machine and 
analyzed with SEQUENCE ANALYSER software. Haemonchus 
contortus and H. placei DNA sequences were compared by 
using BLAST 2 SEQUENCES program and a PCR primer pair 
was designed using PRIMER3 software program. To perform 
the analysis, genomic DNA was isolated from cattle and 
sheep blood samples (hosts) and also from 18 morphologic-
ally identified adult parasites: Bunostomum phlebotomum, 
Bunostomum trigonocephalum, Cooperia curticei, Cooperia 
pectinata, Cooperia punctata, Cooperia spatulata, H. con-
tortus, H. placei, Haemonchus simillis, Oesophagostomum 
columbianum, Oesophagostomum radiatum, Trichostrongylus 
axei, Trichostrongylus colubriformis, Trichuris discolor, Trichuris 
globulosa  (Nematoda), Eurytrema spp. and Paramphistomum 
spp. (Trematoda), and Moniezia spp. (Cestoda). PCR reac-
tions using H. contortus DNA sample presented a 1750 base 
pairs (bp) band. No other analyzed helminthes DNA sample 
showed amplification bands. Bovine and ovine DNA samples 
presented 650 and 600 bp amplified bands, respectively.

 Drug Resistance
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PO2.10

Cloning and Functional Characterization of a Cooperia 
oncophora P-glycoprotein A
Demeler, Janina; Krücken, Jürgen; Al Gusbi, Salha; von 
Samson-Himmelstjerna, Georg
Stiftung Tierärztliche Hochschule Hannover, Hannover, Germany

The P-glycoproteins (Pgp) are members of the ABC trans-
porter family which are involved in the mechanism of various 
processes leading to resistance in protozoa, helminths and 
cancer cells. Susceptibility of Cooperia oncophora against 
macrocyclic lactone anthelmintics such as ivermectin (IVM) 
was increased by the Ppg inhibitor Verapamil (VPL) in a larval 
development test (LDT) and a larval migration inhibition test 
(LMIT). In the LDT, a VPL induced decrease in the EC50 of IVM 
of 100 fold, in the LMIT of 10 fold was observed. In sheep 
parasitic nematodes PgpA was shown to be involved in re-
sistance processes against IVM. Cloning and characterization 
of a 4086 bp full-length CoPgpA cDNA, encoding a protein 
with 1274 amino acids from the susceptible Weybridge iso-
late and an in vivo IVM-resistant field isolate of C. oncophora, 
revealed large heterogeneity within, but no major difference 
between these isolates. Expression of CoPgpA was analyzed 
by real-time RT-PCR and compared between different life 
cycle stages in both isolates. Furthermore CoPgpA was stably 
expressed as HcRed fusion protein in the human HELA cell 
line for analysis of substrate specificity. For this purpose a 
competitive transport inhibition assay using quantification 
of rhodamine 123 accumulation via confocal laser scanning 
microscopy and flow cytometry was established. This work 
delivers molecular tools for future analysis of the role of P-
glycoprotein in the development of resistance to anthelmin-
tics in cattle parasitic nematodes.

PO2.11

Multiple-Anthelmintic Resistance on a Llama Farm in the 
Southeastern United States
Zarate, Daniel Alexis; Storey, Bob; Williamson, Lisa H.; Kaplan, 
Ray M.
University of Georgia, College of Veterinary Medicine, Athens, GA, USA

Documentation of anthelmintic resistance on goat and sheep 
farms in the southeastern United States is substantial; how-
ever, little is known about its prevalence on llama farms. A 
study was conducted on a llama farm in Florida to test for the 
presence of resistance to fenbendazole, levamisole, ivermec-
tin, and moxidectin using both fecal egg count reduction test 
(FECRT) and larval development assay (LDA, DrenchRite©). 
Seventy-two llamas were allocated randomly into six treat-
ment groups (n=12/group): fenbendazole oral(FBZ 20 mg/
kg), levamisole oral (LEV 12 mg/kg), ivermectin injectable 
(IVM 0.3 mg/kg), moxidectin oral (MOX 0.3 mg/kg), moxidec-
tin injectable (MOX 0.3 mg/kg), and untreated control. For 
the LDA, nematode eggs were isolated from a pooled fecal 
sample collected at the time of treatment. FEC reductions 
were 0%, 96%, 0%, 90%, and 58% for FBZ, LEV, IVM, MOX PO, 
and MOX SC, respectively. Based on WAAVP guidelines, these 
results indicate resistance to all drugs tested except levami-
sole. In contrast, the LDA data indicated resistance for BZ and 
IVM, and sensitivity to LEV and MOX. Based on coprocultures, 
the most common nematode was Haemonchus contortus, 
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followed by Nematodirus spp. and Trichostrongylus spp. These 
findings confirm the presence of multiple-anthelmintic 
resistance on a llama farm in the southeastern US. Further-
more, the incongruent results for MOX in the LDA and FECRT 
suggest that the dose applied may not be adequate, and that 
optimal route of administration requires further investiga-
tion. . Further research is required to assess the prevalence of 
anthelmintic resistance on camelid farms in US.

PO2.12

Anthelmintic Efficacy in Cattle Farms in Belgium
Charlier, Johannes; El-Abdellati, Abdelkarim; Claerebout, 
Edwin; Vercruysse, Jozef
UGent, Merelbeke, Belgium

Anthelmintic resistant nematodes have been reported in dif-
ferent regions around the world. However, in Western-Europe 
the assessment of the problem relies largely on case reposts 
and no prevalence data based on wide-scale surveys are 
available. Therefore, we performed a survey to 1) evaluate the 
efficacy of anthelmintics on cattle farms in Belgium and 2) 
identify risk factors for reduced efficacy. Anthelmintic efficacy 
was evaluated by a faecal egg count reduction test that was 
slightly modified from the current WAAVP guidelines in order 
to increase feasibility and participation from farmers and vet-
erinarians. Coprocultures on pooled samples were performed 
on farms with a reduced efficacy. Of 80 farms studied, 71 had 
positive faecal egg counts and used macrocyclic lactones. 
Reduced efficacy (faecal egg count reduction < 95%) was 
observed on 41 % of these 71 farms. Only Cooperia species 
were found in significant numbers in the copro-cultures 
post-treatment. Reduced efficacy was significantly associated 
with farm type (lower efficacy in beef than dairy herds) and 
the pre-treatment faecal egg counts (lower efficacy in farms 
with high faecal egg counts). No significant associations were 
found for previous treatment history and class of macrocyclic 
lactones. Six farms were revisited and a faecal egg count 
reduction test was repeated according to the current WAAVP 
guidelines. Anthelmintic resistance was confirmed in 1 of 6 
farms, full anthelmintic efficacy was observed in 3/6 farms, 
whereas on the remaining farms too few positive animals 
were for a reliable interpretation.

PO2.13

Time-Course of Triclabendazole Action Against Adult 
Fasciola hepatica in the Sheep Host
Toner, Emma Maria1; Brennan, G P.1; Alvarez, L I.2;  
Lanusse, C E.2; Trudgett, A1; Hoey, E M.1; Fairweather, I1

1. Queen’s University Belfast, Belfast, United Kingdom; 2. Universidad 
Nacional Del Centro De La Provincia De Buenos Aires, Tandil, Argentina

Fifteen indoor-reared cross-bred sheep with no pre-exposure 
to Fasciola hepatica were infected with 200 metacercarial 
cysts of the triclabendazole-susceptible Cullompton isolate 
of F. hepatica via oral gavage. At 12 weeks post-infection, 
sheep were dosed with 10m g/kg triclabendazole. Four 
sheep per time period were euthanized at 48 h and 72 h and 
5 sheep were euthanized at 96 h post-treatment. Two control 
sheep were euthanized alongside the 96 h triclabendazole-
treated sheep. Flukes were recovered from each of the 
sheeps’ liver and gall bladder and processed for electron 
microscopy, immunocytochemistry, histology and HPLC 
analysis of drug levels. 

Scanning electron microscopy revealed that drug disruption 
increased in severity with increasing time, culminating at 
96h post-treatment, with almost complete elimination from 
the host. From 48 h in vivo, tegumental swelling, blebbing 
and spine disruption was widespread. By 72 h, disruption 
had increased in severity, with many flukes exhibiting loss of 
tegument in their posterior region. In some severely-affected 
flukes the sloughing of the tegument affected the whole 
of the fluke. This was particularly noted in specimens from 
the gall bladder. At 96 h post-treatment, all flukes showed 
complete loss of tegument and spines, and some flukes were 
grossly deformed. Transmission electron microscopical analy-
sis of the ultrastructure of the flukes reflected the morpho-
logical disruption observed at the surface. HPLC analysis 
allowed comparison between the degree of morphological 
disruption observed in individual flukes with levels of drug 
present in these same flukes.

PO2.14

In vitro Selection and Species Differentiation of 
Ivermectin Resistant Cyathostome Larvae
Kooyman, Frans N.1; van Doorn, Deborah C. K.1;  
Samson-Himmelstjerna, Georg von 2; Eysker, Maarten1; 
Wagenaar, Jaap A.1

1. Utrecht University, Utrecht, Netherlands; 2. Tierarztliche Hochschule, 
Hannover, Germany

Studies on ivermectin resistance in cyathostomins are 
hampered by the diversity of cyathostome species in field 
samples, of which eggs and L3s can not be differentiated 
morphologically. Therefore, an in vitro selection system 
combined with a molecular technique to differentiate the 
species would be useful. In the Larval Migration Inhibition 
Assay (LMIA), ivermectin inhibits the migration of exsheated 
L3s through a sieve in a dose dependent way. Larvae from 
a population fully homogenous for ivermectin suscept-
ibility and incubated at a given ivermectin concentration, 
will all have an equal chance on migration. Those that have 
migrated will have the same chance of migrating through a 
second sieve as they did through the first one. However, if the 
population is heterogeneous for ivermectin susceptibility, 
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the fraction of larvae that migrate through each consecutive 
sieve will increase because each passage selects the least 
susceptible L3s. We assayed two populations of L3s cultured 
from horses that were either never treated with ivermectin 
or treated with subtherapeutic doses of ivermectin for seven 
years, with a final dose of 40 g ivermectin per kg bodyweight. 
The migration in the presence of ivermectin was twice as 
high in the treated population as in the non-treated one. 
Furthermore, by using 4 consecutive sieves the fraction of 
migration in the non-treated and the treated populations 
increased 25 and 8 fold, respectively. This demonstrates that 
both populations are heterogeneous for ivermectin suscept-
ibility with a broader window in the non-treated population. 
This offers the possibility for in vitro selection of ivermectin 
resistant L3s. Reverse Line Blotting showed that in vitro selec-
tion of the non-treated population resulted in an increase of 
Cylicostephanus calicatus from 8 to 68 %, while in the treated 
population no clear change in species composition was 
found after migration

PO2.15

Anthelmintic Resistant Nematodes in Sheep and Goats in 
Norway
Domke, Atle V.3; Chartier, Christophe2; Gjerde, Bjørn1;  
Leine, Nils4; Vatn, Synnøve5; Østerås, Olav1; Stuen, Snorre3

1. Norwegian School of Veterinary Science, Oslo, Norway; 2. Laboratoire 
d`études et de recherches caprines, Niort, France; 3. Norwegian School 
of Veterinary Science, Sandnes, Norway; 4. Norwegian Goat Health 
Services, Oslo, Norway; 5. Norwegian Sheep Health Services, Oslo, 
Norway

Introduction: The prevalence of anthelmintic resistant 
nematodes in sheep and goats in Norway was largely un-
known before this study.

Methods: Faecal egg count reduction test (FECRT) and larval 
culture for third stage larvae identification from pooled 
faeces were performed in 28 sheep and 12 dairy goat flocks. 
All the flocks were randomly selected from either inland 
mountain areas or coastal areas in southern Norway or from 
northern Norway. In each flock, two groups of twelve animals 
each were treated with benzimidazoles (BZ) or macrocyclic 
lactones (ML) and one group of twelve animals was used as 
untreated controls. In sheep flocks only lambs and in goat 
flocks only adult animals were included.

Results: BZ resistant nematodes (i.e. FECRT less than 95%) 
were detected in 3 of the 28 (sheep flocks (FECR of : 7, 78 and 
85%). Resistance to macrocyclic lactones were suspected 
in two of the 28 sheep flocks (FECR of 80 and 93%) but the 
mean egg counts in the control groups were very low in both 
farms. All the BZ resistant flocks were located in the same 
county in the coastal area of south-western Norway. Nema-
todes resistant to benzimidazoles were detected in only one 
goat flock (FECR: 92%). Third stage larvae Haemonchus were 

mainly detected in the BZ post-treatment samples in sheep 
farms whereas Teladorsagia/Trichostrongylus larvae were 
found in the BZ resistant goat farm. 

Conclusion: This study indicates that anthelmintic resistant 
nematodes are present in small ruminants in Norway.

PO2.16

The Route of Administration Affects Ivermectin Clinical 
Efficacy Against Resistant Nematodes in Sheep
Lloberas, Mercedes1; Entrocasso, Carlos1; Lifschitz, Adrian2; 
Alvarez, Luis2; Borda, Bernardino1; Virkel, Guillermo2;  
Lanusse, Carlos2

1. Laboratorio de Parasitologia, Balcarce, Argentina; 2. Laboratorio de 
Farmacología, Fac. Cs. Veterinarias, UNCPBA, Tandil, Argentina

Macrocyclic lactone compounds are administered by the 
subcutaneous and oral routes to sheep and goats. Optimized 
drug treatment is necessary to deal with resistant nema-
todes. The aim of this work was to compare the efficacy of 
ivermectin (IVM) against resistant nematodes following its 
subcutaneous and intraruminal administration to lambs. 
Eighteen (18) lambs naturally infected with IVM resistant 
gastrointestinal nematodes were used. Animals were al-
located into three (3) experimental groups (n=6): untreated 
control, IVM subcutaneously injected (SC) (IVOMEC® Merial 
Argentina) (0.2 mg/kg) and IVM intraruminally administered 
(IR) (ORAMEC® Merial Uruguay) (0.2 mg/kg). Individual fecal 
samples for egg counts were collected at 0, 9 and 15 days 
post treatment. Post-mortem examination was done at day 
15 post-treatment. Adult nematodes recovered from the 
digestive tract were count and identified by species. The 
Kruskal Wallis test was applied. IVM effectiveness percentage 
by genus was always higher after the IR treatment. Effica-
cies against abomasal parasites were 52.4 % (SC) and 81.9 % 
(IR). Treatments showed 95.2 % (SC) and 99.9 (IR) of efficacy 
against intestinal nematodes. The adult nematode counts of 
Teladorsagia spp., T. axei. and T. colubriformis were statistic-
ally different (p≤0.05) between groups. H. contortus showed 
be highly resistant after the IVM treatment by both adminis-
tration routes. The enhanced IVM concentrations recovered 
at the sites of gastrointestinal nematodes location account 
for the higher effectiveness obtained after the IR treatment. 
This advantageous efficacy pattern against resistant nema-
todes obtained for the oral/IR route should be considered to 
optimize IVM efficacy.
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PO2.17

Trichostrongyle Intestinal Worms Resistant to Ivermectin 
Treatments in Dairy Calves of the Buenos Aires Province 
(Argentina)
Fiel, César Alberto; Guzmán, Maricel; Rodriguez, Edgardo; 
Saumell, Carlos; Fusé, Luis; Steffan, Pedro Eduardo
Área de Parasitología. Dpto SAMP, Fac. Cs. Veterinarias, Tandil, 
Argentina

A controlled test efficacy of ivermectin against natural 
trichostrongyle infections in dairy calves of the Buenos Aires 
province –Argentina- was carried out.

Twelve Holando Argentino castrated male calves of 6 months 
old and weighing 150 k in average were used. The ani-
mals had been grazing on pastures naturally infected with 
trichostrongyle worms. According to individual live weight 
and eggs per gram of faeces (e.p.g.) two comparable groups 
were conformed, named as Group 1 and Group 2 respectively.

The animals of G1 received a single subcutaneous injection 
of ivermectin at the dose rate of 0.2 mg/ kilo body weight, 
whereas the G2 remained as non treated control group.

Forteen days after treatment the animals were necropsied 
following the guidelines published by WAAVP (Wood et.al., 
1995) to determine the number of nematode eggs in faeces 
and worms counting at the level of abomasum, small and 
large intestines and lungs of treated and control animals. 

The faecal egg count reduction test (FECRT, Coles 1992) 
showed a reduction of 76.2%. The efficacy of ivermectin 
was 100% (P< 0.05) against Haemonchus placei, Ostertagia 
ostertagi, Trichostrongylus axei, Oesophagostomum spp. and 
Dictyocaulus viviparus respectively. 

The efficacy against Cooperia oncophora, Cooperia pec-
tinata and Cooperia mcmasteri was 80.4% (P=0.4712), to 
Trichostrongylus colubriformis 79% (P=0.1445) and against 
Nematodirus helvetianus 0% (P=0. 5745). 

The results obtained in this trial not only confirm the resist-
ance to ivermectin of the intestinal worms Cooperia spp. and 
Trichostongylus spp but also establish the first mention in 
Argentina of resistance to ivermectin of the intestinal worm 
Nematodirus. 

PO2.18

Evaluation of Four Cattle Anthelmintics Using the Fecal 
Egg Count (FEC) Reduction Test and Polymerase Chain 
Reaction (PCR) Test for Egg Identification
Alley, Mark 2; Poore, Matt2; Newcomb, Harold1

1. Intervet/Schering Plough Animal Health, Batesville, MS, USA;  
2. North Carolina State University, Raleigh, NC, USA

Introduction: Efficacy of four anthelmintics was evaluated. 
The trial was conducted at the NCDA&CS/NCSU Upper Pied-

mont Research Station near Reidsville, NC in June and July of 
2008. FEC and parasite identification was performed pre- and 
post-treatment by the Bovine Functional Genomics Labora-
tory, USDA-ARS, Beltsville MD.

Methods: Angus calves (n=125) were weaned at about 200 
days of age and a FEC was determined by a commercial lab. 
Eight days later, calves were sorted by sex, weight and initial 
FEC and randomly assigned to form five balanced groups. 
Groups were randomly assigned to receive no dewormer 
(control), Ivomec Pour-on® (IVPO), Privermectin® (generic 
topical ivermectin, GIVPO), Ivomec® injectable (IVINJ), or 
Safeguard® oral liquid (fenbendazole, FBZ). Fecal samples 
were taken on treatment day and 14 days later, and shipped 
on ice to the USDA lab which remained blind to treatment. 
FEC was determined by the modified Wisconsin test. PCR was 
performed on composite samples from each group. 

Results: Control 24.4% reduction; pre-treatment, Cooperia, 
Ostertagia, Haemonchus; post-treatment, Cooperia, Hae-
monchus. IVPO 80% reduction; pre-treatment Cooperia, 
Ostertagia, Haemonchus; post-treatment Cooperia. GIVPO 
67.9% reduction; pre-treatment Cooperia, Ostertagia, Hae-
monchus; post-treatment Cooperia, Ostertagia. IVINJ 73.1% 
reduction; pre-treatment Cooperia, Ostertagia, Haemonchus; 
post-treatment Cooperia, Ostertagia. FBZ 100% reduction; 
pre-treatment Cooperia, Ostertagia, Haemonchus; post-
treatment – no eggs. 

Significance: Cooperia may be resistant to ivermectin on 
this farm and are the main reason for the FEC reductions 
observed. It is important to further develop and evaluate 
optimum parasite management strategies. PCR to determine 
changes in parasite populations may improve interpretation 
of the FEC reduction test. 

PO2.19

Absence of Ivermectin Resistance in a Survey on Dairy 
Goat Nematodes in France
Chartier, Christophe1; Paraud, Carine 1; Pors, Isabelle1; 
Pravieux, Jean-Jacques2; Rehby, Liliane3

1. AFSSA, Niort, France; 2. Mérial, Lyon, France; 3. GTV Bourgogne, 
Gueugnon, France

Introduction: Macrocyclic lactones are more intensively 
used in dairy goats since the launch of eprinomectin in 1997. 
Previous results obtained in 2000-2002 have shown that iver-
mectin resistance could be suspected in 6 out of 36 surveyed 
French dairy goat farms but necropsic examinations after 
experimental infections and ivermectin treatment did not 
confirm the anthelmintic resistance. The 6 goat farms were all 
located in the same area (Burgundy, eastern France). 

Methods: In order to check more accurately the status of 
goat nematode populations for ivermectin susceptibility in 
France, a survey was conducted in 2007 and 2008 during 
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winter time in 22 randomly selected dairy goat herds located 
in eastern part of France (16) i.e. Burgundy and Rhône area 
and western part of France (6) i.e. Midi-Pyrénées, Deux-Sèvres 
and Indre-et-Loire.

On each farm, 30 adult goats were randomly allocated into 
2 groups of 15 animals : an untreated control group and an 
ivermectin treated group (0.4 mg/kg BW per os). Individual 
faecal egg counts and pooled larval cultures were done 
16-17 days after anthelmintic treatment for control and IVE 
groups. Faecal egg count reductions (FERC) were calculated 
for IVE group compared to control one, and, when less than 
95 per100, were considered as indicative of anthelmintic 
resistance. 

Results: FECR indicated the absence of ivermectin resist-
ance in nematode populations from all the 22 dairy goat 
farms. The nematode genera involved in control groups 
were of Teladorsagia / Trichostrongylus, Haemonchus and 
Oesophagostomum / Chabertia types.

PO2.20

Anthelmintic Resistance in Virginia Small Ruminants at a 
Critical Level
Tritschler, Joseph P.1; Dismann, Michaela P.2; Sayre, Brian L.3

1. Virginia Cooperative Extension, Virginia State University, Petersburg, 
VA, USA; 2. Veterinary Science, Chesterfield Technology Center, 
Chesterfield, VA, USA; 3. Department of Biology, Virginia State 
University, Petersburg, VA, USA

Introduction: Modern broad spectrum anthelmintics repre-
sent only three pharmacological classes: benzimidazoles (BZ), 
levamisole/morantel (LM) and macrocyclic lactones (ML). 
Once resistance develops to any drug in the class, cross-re-
sistance will rapid be expressed. The development of anthel-
mintic resistance has complicated farm management to the 
point of threatening small ruminant production systems. 

Methods: By combining detailed producer interviews, fecal 
egg count reduction tests and larval development assays, a 
picture of anthelmintic resistance and management on 25 
Virginia sheep and goat farms was drawn using 2002-09 data. 
Effectiveness of anthelmintics [fenbendazole (FBZ), albendaz-
ole (ABZ), morantel (MOR), levamisole (LEV), ivermectin (IVE) 
and moxidectin (MOX)] were estimated as resistant, marginal 
or effective from the composite information and were quanti-
fied as 1.0, 0.5 or 0.0 for comparison. 

Results: Several critical trends were noted. BZ resistance was 
widespread with an estimate of 98% (FBZ) and 85% (ABZ). 
MOR and LEV resistance were estimated on 75% and 52% of 
farms, respectively. Resistance to IVE and MOX were estimat-
ed at 100% and 69%, respectively. MOX demonstrated a time 
trend, showing only marginal (36%) resistance in 2002-03 
and complete failure (100%) in 2006-09 data. Generally Hae-
monchus predominated, although both resistant Haemon-

chus (65%) and Trichostrongylus (25%) were cultured on one 
farm. 

Discussion: From these data, it is estimated that 33-50% of 
Virginia farms no longer have any effective anthelmintic, FBZ 
and IVE are resistant on over 95% of farms, 20-25% have one 
effective anthelmintic (LEV or MOX) and less than 15% have 
both LEV and MOX still effective. Control strategies relying 
heavily on anthelmitics will fail, and farmers are confronted 
with extensive modification of management practices. 

Ectoparasites

Wednesday, August, 12, 2009

PO2.21

Fleece Kinetic Disposition of Cypermethryn Applied as 
Backline Treatment on Angora Goats and its Effect on 
Damalinea caprae Infestation
Olaechea, Fermin Vicente1; Caldironi, Hugo A.2;  
Raffo, Fernando1; Cabrera, Raul 1

1. INTA, Bariloche, Argentina; 2. UNS-CONICET, Bahia Blanca, Argentina

The most common external parasites of Angora goats, the 
chewing louse Damalinia caprae, is a potentially serious 
problem which can affect the quality and quantity of mohair 
fiber produced and may reduce animal weight gains. 

Sixty Angora goats, 7 months old and naturally infested 
with D. caprae were used to study the effectivity and kinetic 
disposition of cypermethryn 6%. Doses were calculated on 
an individual body weight basis (3 ml/10 kg bw) and applied 
to the dorsal mid-line from the base of the neck to the butt of 
the tail of 30 goats. Treated goats were kept in outdoors pens 
and maintained separately from untreated infested group. 
One gram of mohair samples were taken at skin level, from 
each goat, pooled and identified as from the dorsal mid-line 
and right mid side ribs. Procedures for pesticide determina-
tion were carried out following CSIRO and Akre & Macneil 
(2006) methods. Each sampling was carried out at treatment 
(day 0) and on days 18, 34, 42, 73, 122 and 139, and the pres-
ence of D. caprae registered. Lice counts were assessed by 
examination of 11 partings and a complete examination was 
carried out in order to define eradication. Most of the residual 
pesticide (78 to 91%) on goats was found until day 42 on the 
mohair from the backline samples (application area). There 
was an increase in the concentration of the cypermethryn to-
wards day 18 in both two samples (backline and middle-rib). 
Concentration after day 42 was very low (0.43 to 0.11 g/gr). 
D. caprae was eradicated by treatment, no live lice were seen 
from18 days after treatment to the end of the trial (day 139). 
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This suggests that the concentration of cypermethryn found 
at fleece level is sufficient to achieve louse eradication.

PO2.22

Efficacy and Safety of Promeris Duo® for the Treatment of 
Generalized Demodecosis in Dogs from Italy and Albania
Hellmann, Klaus M.1; Lohr, Beate1; Blond, Francoise2;  
Rock, David3; Rugg, Douglas3

1. KLIFOVET AG, Munich, Germany; 2. Fort Dodge Santé Animale, Tours 
Cedex, France; 3. Fort Dodge Animal Health, Princeton, NJ, USA

For a total of 26 dogs presenting at veterinary clinics with 
generalized demodecosis, skin scrapings and clinical examin-
ations were performed before treatment with ProMeris Duo® 
spot-on (n = 18) or a licensed control product (containing a 
combination of moxidectin and imidacloprid, n = 8) and re-
peated at intervals of approximately 28 days. Post-treatment 
parasite counts were compared to Day 0 counts and clinical 
signs of demodecosis were evaluated as Demodex-induced 
skin lesion score and compared with Day 0 scores. The 
parasitological cure rate was calculated for each treatment 
group as the proportion of dogs with no Demodex spp. mites 
detected on two consecutive monthly examinations.

ProMeris Duo reached an at least 90% reduction from base-
line in total number of Demodex spp. mites on Day 56 with 
a maximum reduction of 98.6% on Day 168, whereas in the 
control group a 90% reduction was reached from Day 84 on-
wards with a maximum of 92.1% on Day 168. Parasitological 
cure (no mites) was achieved in 88.9% of the ProMeris Duo 
group and 75.0% of the control group.

There was a significant improvement in Demodex-induced 
skin lesion scores from baseline within the ProMeris Duo 
group for all study days. Final assessment of clinical cure, 
improvement and failure showed that 94.4% animals of the 
ProMeris Duo group were cured and 5.6% improved, com-
pared with 62.5% cured, 12.5% improved and 25.0% failed in 
the control group. 

No treatment-related adverse event occurred. 

PO2.23

Novel Control of the Sheep Scab Mite, Psoroptes ovis, 
Through the Application of Bacteriophage Technology
Hall, Sarah A.1; Evans, Andy1; Blackwell, Alison2

1. Scottish Agricultural College, Edinburgh, United Kingdom; 2. 
Advanced Pest Solutions Ltd, Edinburgh, United Kingdom

Introduction: Sheep Scab is a debilitating disease caused 
by the non-burrowing ectoparasitic mite, Psoroptes ovis. 
Currently it is endemic in the UK with 50 million sheep at 
risk from infection, with an annual cost of over £8 million. Al-

though it has previously been eradicated globally it has been 
reintroduced to a number of countries. 

Current controls include organophosphate dips or chemical 
Injectables, both of which exhibit a number of problems such 
as resistance, environmental damage and harmful affects on 
human health. 

My PhD project is investigating a novel way of controlling 
Psoroptes ovis mites, with the use of bacteriophage therapy. 

Methods: Current ongoing work involves identification of 
bacteria associated with P. ovis using ARISA and sequencing 
techniques. Once identified, the role of the bacteria will be 
tested for any beneficial/nutritional associations with the 
mite. Additionally, bacteriophage sampled from the environ-
ment will be screened for their effect on the detected bac-
teria. Bacteriophage has a number of advantages over other 
forms of control such as specificity and their effects against 
multi-drug resistant bacteria. 

In this way potential beneficial bacteria associated with P. 
ovis can be targeted to disrupt the lifecycle and hence pro-
duce a novel means of controlling sheep scab disease.

PO2.24

Control of the Poultry Red Mite (Dermanyssus gallinae)
Lukesova, Daniela1; Kocisova, Alica2

1. Czech University of Life Sciences Prague, Prague, Czech Republic;  
2. University of Veterinary Medicine in Kosice, Ko ice, Slovak Republic

In our study, were investigate 117 small-scale and 7 large-
scale laying hen breeding farms with 53.8 % and 57.1 % 
prevalence, respectively. The poultry red mite spends the 
most of its life away from the birds. In the farms with battery-
cage system mites are hidden under the conveyor belts of 
eggs (89.5 %). In the farms with slatted flooring systems they 
tend to be hidden under the wires rods (81 %), in nest boxes 
(7 %), on the bottom side of feeding bowles (6 %) in small 
crack and crevices in the poultry house walls. With respect to 
possibility of long-term survival of mites in shelters, pre-
vention tends to be rather difficult. Due to the lack of new 
acaricides, the strategy of red poultry mite control should 
be based on a rotation of various acaricides and tried to 
use other possible alternative chemicals as insect growth 
regulators. The potential of combination using of synthetic 
pyrethroids and chitin-synthesis inhibitor, Triflumuron, was 
assessed to control populations of the poultry red mite under 
practical conditions. More then 50 % of reduction of the 
nymphs and females were noticed on the 57th day and until 
to 103rd day the mean reduction was 96.2 % (range 89.7-100 
%) after combination treatment with lambdacyhalothrin and 
triflumuron. With respect to the eradication of red mites, the 
presented results are promising but, in the monitored period, 
complete extinction of the population of red mites did not 
occur. Therefore there is a need to use combined treatment 
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included an adulticidal and larvicidal compound, to control 
D. gallinae.

Work supported by the basic research of National Reference 
Laboratory for Pesticides at the University of Veterinary Medi-
cine in Ko ice and Grant KEGA /4284/06.

PO2.25

Lice Genus and Species Frequency on Pigeons Columba 
livia from Facilities in Mexico
Quintero, María Teresa
Departamento de Parasitología, FMVZ UNAM, México, DE, Mexico

An ectoparasite searching was carried out in free living 
doves which jointly lived with other animals where food was 
available. The biologic material consisted of 50 pigeons from 
which lice were isolated by rubbing a piece of cotton with 
alcohol in the whole body including the wings. The collected 
material was placed in bottles with 70%, alcohol and later 
they were mounted between slide and coverslide using 
Hoyer´s liquid Four lice species were observed : Physconel-
loides zenaidurae, Columbicola columbae, Hohorstiella lata 
and Bonomiella columbae. The total of lice collected was of 
4688 f rom which the 65,78% corresponded to P. zenaidurae; 
30,66% to C. columbae; 3,21% to H. lata; and 0,35% to B. col-
umbae, In relation to the frequency on the host the following 
results were obtained: 98% P. zenaidurae and C. columbae; 
46% for H. lata and 6% to B. columbae In a previous study 
carried out in Mexico was a frequency of C. columbae, 55% 
and 25% was recorded for the north and south zone of the 
Federal District, respectively . It is concluded that the pres-
ence of Columbicola columbae was ratified and the presence 
of four genus and specie of lice in domestic doves . In Mexico, 
the presence and frequency of P zenaidurae H. lata and B 
columbae has never been detected . Then it can be said that 
this is the first time that these lice are observed on Columba 
livia from Mexico 

Epidemiology

Wednesday, August, 12, 2009

PO2.26

Gastrointestinal Helminthes of Iranian Red Foxes (Vulpes 
vulpes)
Sattari, Arash1; Moshiri, Farzaneh1; Dalimi asl, Abdolhossein2

1. Faculty of Islamic Azad University, Gorgan Branch, Gorgan, Iran; 2. 
Department of Parasitology,Medical Sciences Faculty, Tarbiat Modarres 
University, Tehran, Iran

As infected red foxes (vulpes vulpes) to parasites have an 
important role in distribution of zoonotic parasites which 
threaten public health in human as well as their gastrointes-
tinal helminthes especially in rural regions cause some of 
dangerous diseases in human beings, was decided to study 
their intestinal helminthes in Iran. In this Survey, 22 red foxes 
(vulpes vulpes) were collected from rural and urban regions 
in the Western provinces of Iran. After autopsy, their intestine 
was removed and their content searched for the presence of 
helminthes. Recovered parasites were fixed and stained and 
finally identified according to the keys and guideline given 
by Yamaguti(1961),Anderson(1992)and Khalil et al .(1994). 
The species which were recovered from red foxes is listed as 
follows:

Ancylostoma caninum (4.54%), Uncinaria stenocephala 
(13.64%), Oxynema sp. (9.09%), Toxascaris leonina (31.82%), 
Toxocara canis (4.54%), Rictularia affinis(54.54%), Strongyl-
oides sp. (4.54%) Physaloptera sp. (4.54%), Taenia hydatigena 
(9.09%), Mesocestoides lineatus (81.82%), Dipylidium cani-
num (9.09%), Joyeuxiella pasqualei (27.27%), Diplopylidium 
nolleri (4.54%) Echinococcus granulosus (4.54%), Macroacan-
thorhynchus hirudinaceus(22.72%), Macroacanthorhynchus 
sp. (31.81%).

PO2.27

Prevalence of Anti-Toxoplasma gondii and Anti-Neospora 
caninum Antibodies in Swine from Northeastern Brazil
Gennari, Solange Maria1; Azevedo, Sergio S.2;  
Pena, Hilda F. J. 1; Schares, Gereon3; Maksimov, Pavlo3;  
Alves, Clebert J.2; Guimaraes Filho, Antonio A. M. 2

1. FMVZ - USP, Sao Paulo, Brazil; 2. Unidade Academica de Medicina 
Veterinaria, Patos, Brazil; 3. Friedrich-Loeffler-Institut, Wusterhausen, 
Germany

A serologic survey was conducted among 130 swine slaugh-
tered in the public slaughterhouse of Patos city, Paraíba 
State, Northeastern Brazil, to determine the prevalence of 
anti-Toxoplasma gondii and anti-Neospora caninum anti-
bodies, and to verify possible associations between sex of 
the animals and antibody prevalence. The sera were analyzed 
for anti-T. gondii and anti-N. caninum antibodies by indirect 
fluorescent antibody tests, considering 1:64 and 1:50 dilu-
tions as cut-off points, respectively. The prevalence of anti-T. 
gondii antibodies was 36.2% [95% IC = 27.9% – 45.0%] 
with reciprocal titers ranging from 64 to 2048, and anti-N. 
caninum antibodies was 3.1% (95% IC = 0.8% – 7.7%) with 
reciprocal titers ranging from 50 to 6400. Three of the four 
N. caninum positive samples were also positive for T. gondii 
antibodies. All Neospora and Toxoplasma IFAT-positive sows 
were also positive for confirmatory immunoblotting tech-
niques using total and purified N. caninum and T. gondii 
tachyzoite antigens, i.e. p38 (NcSRS2) and p30 (TgSAG1). 
There were no associations between sex of animals and 
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prevalence of anti-T. gondii and anti-N. caninum antibodies. 
This is the first indication of N. caninum natural infection in 
pigs from Brazil.

PO2.28

The First Evidence of Neosporosis in Farm Dogs in Eastern 
Poland
Gozdzik, Katarzyna Jolanta1; Grono, Krzysztof2; Bien, Justyna1; 
Kozak, Monika1; Cabaj, Wladyslaw1

1. Witold Stefański Institute of Parasitology of the Polish Academy of 
Sciences, Warsaw, Poland; 2. Private Practice, Fiukowka, Poland

Neospora caninum is an important cause of abortion in dairy 
cattle worldwide. Dogs are both intermediate and definitive 
host of N. caninum and play a crucial role in horizontal trans-
mission of this parasite to other animals, especially to cattle.

The presence of N. caninum in Poland has been confirmed 
serologically in cattle, bison, deer, foxes and dogs from urban 
and rural areas in south-western Poland. 

The objective of this study was to assess the prevalence of 
antibodies to N. caninum in dogs living in close contact with 
dairy cattle exhibiting reproductive problems. 

A total of 506 cows from 10 farms with reproductive failure 
were tested for neosporosis. With the use of a commercial 
ELISA test (IDEXX Laboratories Inc., Westbrook, ME, USA), 
antibodies against parasite were detected in 169 sera 
samples (33.4%), the prevalence varied from 10% to 70.2% in 
different herds. 

Additionally, 29 sera samples were collected from dogs of dif-
ferent ages and both sexes, living on farms or in close contact 
with cow herds.

Antibodies to N. caninum were found in 10 sera samples 
taken from dogs (34.48%). Two of these dogs came from 
farms where neosporosis in aborting cows was confirmed. 

To our knowledge, this is the first report of neosporosis in 
farm dogs where the presence of this parasite was also con-
firmed in aborting cows. 

PO2.29

Screening of Plant Compounds for Anthelmintic Activity 
Against Ovine Gastro Intestinal Nematodes
Bartley, Yvonne; Bartley, David Jon; Jackson, Frank
Moredun Research Institute, Edinburgh, United Kingdom

Introduction: The increasing prevalence of anthelmintic 
resistance has led to research examining phytotherapeutics 
as a means of controlling gastro-intestinal nematodes. 

Preliminary screening for 513 European plant extracts has 
been conducted as part of an EU Framework Six project 

(www.replace-eu.com) in an attempt to identify plants with 
anthelmintic activity. 

Methods: A variety of in vitro tests can be used for detecting 
anthelmintic activity but the larval feeding inhibition test has 
proved to be the most sensitive where feeding activity can 
be disrupted through direct effects on the neuromuscula-
ture and/or other target sites for extract products. The larval 
feeding inhibition test (LFIT) has been adapted for use with 
aqueous plant extracts and was used as a primary screen. 
Polyethylene glycol (PEG) and polyvinylpyrrolidone (PVPP) 
were used as inhibitors to identify principal active plant sec-
ondary metabolites (PSM). 

Results: Of the initial 513 plants samples, 119 were active i.e 
had an LFI50 estimate <1.25mg/ml. Twenty three of the most 
active plants were subsequently analysed further on the 
basis of these primary tests. The egg hatch test (EHT), larval 
exsheathment test (LET) and adult motility test (AMT) were 
used as a secondary screen. Five plants exhibiting anthel-
mintic properties from the primary and secondary screens 
were selected for tertiary in vivo screening. Worm-burden 
efficacies for the five plant compounds ranged between 
0-42% and 21-37% against Haemonchus contortus and 
Trichostrongylus colubriformis respectively.

PO2.30

Occurrence of Eucoleus aerophilus (Syn. Capillaria 
aerophila) in Dogs and Cats from Italy
Di Cesare, Angela1; Milillo, Piermarino1; Heine, Joseph2; 
Schaper, Roland2; Pampurini, Fabrizio3; Tunesi, Cristiano3; 
Paoletti, Barbara1; Bartolini, Roberto1; Traversa, Donato1

1. Department of Comparative Biomedical Sciences, University of 
Teramo, Teramo, Italy; 2. Bayer Animal Health GmbH, Leverkusen, 
Germany; 3. Bayer Animal Health, Milan, Italy

The present paper reports the occurrence of the lungworm 
Eucoleus aerophilus (syn. Capillaria aerophila) in dogs and 
cats from Italy. Individual faecal samples were randomly col-
lected from 569 dogs and 200 cats either referred to veterin-
ary clinics for a range medical problems or to the Parasito-
logical Unit of the Faculty of Veterinary Medicine of Teramo 
for routine parasitological examination. The minimum animal 
numbers to be sampled were calculated with the software 
Win Episcope 2.0, considering an infinite population, an 
expected prevalence of 5% (cats) or 3% (dogs), a maximum 
error desired 3% (cats) and 2% (dogs) and a 95% level of 
confidence. All 769 samples were subjected to two faecal 
flotation procedures, i.e. by using a sugar solution with a 
1.200 specific gravity (s.g.) and a 1.350 s.g. zinc sulphate solu-
tion. Sixteen dogs (2.8%) and 11 cats (5.5%) scored positive 
for eggs of E. aerophilus when samples were processed with 
either of the two flotation solutions. Overall 14 dogs and 
8 cats infected by E. aerophilus showed respiratory symp-
toms, mainly represented by general respiratory distress, dry 
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cough, wheezing and sneezing. The results of this study indi-
cate that E. aerophilus is not uncommon and that canine and 
feline capillariosis is of clinical importance. Given the impact 
that E. aerophilus infections may have for animal health and 
welfare and its zoonotic potential, it is strongly advisable to 
routinely include this parasitosis in the differential diagnosis 
of (cardio)-respiratory diseases of dogs and cats in Italy as 
elsewhere. 

Equine Par
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PO2.31

Habronematosis Due to Habronema muscae in a Stable in 
the United Arab Emirates
Schuster, Rolf Karl1; Sivakumar, Saritha1; Kinne, Joerg1; 
Babiker, Haitham 2; Traversa, Donato3; Buzzel, Gerald R.4

1. Central Veterinary Research Laboratory, Dubai, United Arab Emirates; 
2. Ministry of Environment & Water, Dubai, United Arab Emirates; 3. 
University of Teramo, Dept. Comparative Biomed. Sciences, Teramo, 
Italy; 4. UAE University, Dept. Anatomy, Al Ain, United Arab Emirates

Habronematosis is a nematode infection in equines caused 
by Habronema muscae, Habronema microstoma and 
Draschia megastoma. Nematode larvae found in lung tissue 
histological cuts of a horse from a farm in Al Dhaid (UAE) 
were determined to belong to the Habronematidae Family. 
The clinical examination of the other 18 horses present in 
the farm revealed summer sores (i.e. cutaneous habrone-
mosis) in two stallions. Nematode larvae were found in 147 
(=26.2%) out of 561 male but only in 64 (=8.7%) out of 739 
female Musca domestica caught at the farm in November 
and December 2008. All 15 examined Stomoxis calcitrans 
were negative for nematode larvae. Flies caught in the stable 
showed a prevalence of 20.3% while flies trapped outside 
the stable on the territory of the farm had a much lower 
prevalence of 1.1%. The intensity of infection varied between 
one and 29 larvae per head. All larvae retrieved at the fly 
dissection were undertaken to a ribosomal DNA-targeting 
semi-nested PCR protocol able to discriminate among the 
three nematode species. The larvae were identified to be H. 
muscae.

PO2.32

Investigating the Rhoptry Associated Protein-1 (RAP-1) 
Gene of Babesia caballi
Bhoora, Raksha1; Zweygarth, Erich2; Guthrie, Alan J.3; Prinsloo, 
Sandra A.1; Collins, Nicola E.1

1. University of Pretoria, Pretoria, South Africa; 2. Onderstepoort 
Veterinary Institute, Pretoria, South Africa; 3. Equine Research Centre, 
University of Pretoria, Pretoria, South Africa

A competitive-inhibition enzyme-linked immunosorb-
ent assay (cELISA) developed for the detection of equine 
antibodies specific for Babesia caballi was tested on 107 
South African equine field samples. None of these samples 
tested positive using the cELISA assay, although ten samples 
tested positive for B. caballi antibodies using the IFAT test. 
We therefore characterized the B. caballi RAP-1 gene, which 
codes for the antigen used in the cELISA assay, by designing 
three sets of primers to amplify the complete RAP-1 gene 
(~1800bp). We were only able to amplify the 5’ end of the 
gene (615 bp) from ten South African B. caballi tissue-culture 
samples, and we only obtained sequence data from seven of 
these. BLASTN analysis revealed that the sequences showed 
between 79 and 81% identity to published B. caballi RAP-1 
sequences. The GenomeWalker Universal kit (Clonetech) was 
used to amplify the region flanking the 615 bp B. caballi RAP-
1 fragment. Amplified products were cloned into the pGEM-T 
Easy vector and sequenced using the T7 and SP6 primers. 
The complete B. caballi RAP-1 gene sequence, comprising a 
single open reading frame of 1489 bp that encodes a protein 
of 493 amino acids, was obtained from two samples. BLASTP 
analysis indicated 65% amino acid identity to published 
RAP-1 protein sequences. The observed amino acid sequence 
differences might explain why the cELISA assay was not able 
to detect any of the South African B. caballi isolates. Re-
designing the current cELISA assay using a more conserved 
protein as the target antigen may overcome this problem. 

PO2.33

First Report of Equine Intraocular Nematodiasis Caused 
by Parelaphostrongylus tenuis
Reinstein, Shelby L.2; Bowman, Dwight D.1; Eberhard, Mark L.3; 
Hoberg, Eric P.4; Lucio-Forster, Araceli1; Pot, Simon A.5; Miller, 
Paul E.5

1. Cornell University, Ithaca, NY, USA; 2. Michigan State University, East 
Lansing, MI, USA; 3. CDC Division of Parasitic Diseases, Atlanta, GA, 
USA; 4. US National Parasite Collection, ARS, USDA, Beltsville, MD, USA;  
5. School of Veterinary Medicine, University of Wisconsin, Madison, WI, 
USA

Parelaphostrongylus tenuis, the meningeal-worm of the 
white-tailed deer (Odocoileus virginianus), rarely if ever causes 
overt disease in this host. When third stage larvae in gas-
tropod intermediate hosts are ingested by other ungulates 
(cervid and non-cervid alike), the resulting larval migration 
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through the spinal column and the nervous tissue proper can 
result in serious or fatal neurologic disease. Infections with P. 
tenuis have been previously reported in horses, but had not 
been substantiated. Further, there is a prior report of P. tenuis 
in the posterior segment of the eye of a 10-month-old eland 
antelope (Taurotragus oryx) housed in Ohio. To our know-
ledge, this is the first report of equine intraocular nematod-
iasis caused by P. tenuis. Here we report the surgical recovery 
of a 45 mm long male metastrongyloid nematode from the 
anterior chamber of the eye of a 4-year-old Hanoverian horse 
from Wisconsin, USA. The spicules of the recovered specimen 
measured approximately 190 to 200 µm in length, while the 
length of the gubernaculum was 63 µm. Although the speci-
men was mature, these measurements are on the smaller end 
of the range for P. tenuis, as is almost always the case with 
those recovered from atypical locations. Bursal structure, as 
well as size and structural characteristics of the spicules and 
gubernaculum allowed the identification of the worm as P. 
tenuis. This specimen has been deposited in the United States 
National Parasite Collection (USNPC 101413).

PO2.34

Use of Purified Antigens for the Early Detection of 
Strongyle Infection in Horses
Francisco, Ivan1; Arias, Marisol1; Sánchez, Jesús Antonio1; 
Francisco, Ruben 1; Suárez, José Luis1; Cortinñas, Francisco 
Javier1; López-Sández, Ceferino M.2; Panadero-Fontán, 
Rosario1; Morrondo-Pelayo, María Patrocinio2; Díez-Baños, 
Pablo2; Sánchez-Andrade, Rita1; Paz-Silva, Adolfo1

1. Departamento de Patología Animal, University of Santiago de 
Compostela, Lugo, Spain; 2. University of Santiago de Compostela, 
Lugo, Spain

The aim of this study was to evaluate the utility of strongyle 
excretory/secretory antigens purified by means of gel-exclu-
sion chromatography. One group of eight adult autochthon-
ous Pura Raza Galega (PRG) grazing mares received one dose 
of commercially available ivermectin (1 mg kg-1 bodyweight) 
pour on. Fecal and blood samples were individually collected 
during 21 weeks. Feces were analyzed by the coprological 
flotation technique. The IgG humoral immune response was 
assessed by an ELISA procedure and excretory/secretory anti-
gens from a mixture of L3 small strongyles (Cyathostominea, 
Poteriostomum and Gyalocephalus) purified by an FPLC sys-
tem. The composition of each of the fractions collected was 
determined by a chip electrophoresis procedure.

The excretion of strongyle-eggs was suppressed at the 
3rd week after treatment (wat). Four protein peaks were 
collected after the chromatography, named P1 to P4. The 
antibody response against the P1 and P2 did not decrease 
after the treatment of the mares. A significant reduction at 
the 3rd wat was noted by using the peaks P3 and P4 until the 
7th wat. Strongyle-eggs were observed 10 wat again. The IgG 

levels against the four antigens rose up from the 8th wat, two 
weeks prior to the observation of the eggs in the faeces. We 
concluded that purified antigens can be useful for the early 
detection of strongyle infection in horses, especially P3 and 
P4.

This work was partly supported by the Research Projects 
XUGA PGIDT06RAG26102PR and 07MDS021261PR (Xunta de 
Galicia, Spain).

PO2.35

Prescription Only Medicines; an Opportunity or a Burden 
for Practitioners
van Doorn, Deborah C.K.; Wagenaar, Jaap A.; Ploeger, Harm P.
Utrecht University, Utrecht, Netherlands

In July 2008 anthelmintics for horses have become Prescrip-
tion Only Medicines (POM) in the Netherlands. This new 
regulation should strengthen the advisory role of veterinar-
ians concerning parasite control. To examine the effect of 
this regulatory change on the approach of veterinarians, we 
need to know about veterinarian’s knowledge and practice 
regarding worms and worming. Additionally, collected data 
may identify needs for continuing post-academic education 
for specific aspects of parasite control. 

In October 2008 a questionnaire concerning the period prior 
to July 2008 was sent to 1265 members of two groups of vet-
erinarians (production animal health and equine health). The 
questionnaire included questions about worming policies 
and the use of faecal samples to check for parasite infections. 
The response rate was 17% (214 veterinarians) distributed 
over the country. Of these, 174 indicated that they practice 
equine medicine. 

Out of 174 veterinarians 59 indicated that they spend 80% or 
more of their time on horses. Preliminary results indicate that 
77% of veterinarians, at least sometimes, examine faecal sam-
ples from horses. If faecal samples are examined this usually 
is done to confirm a clinical diagnosis. Only 25 % of veterinar-
ians indicate that they examine faecal samples in the context 
of monitoring.

The current questionnaire will be followed by a second one 
in three years time. Based on outcomes of this first question-
naire refreshment courses will be developed on parasite 
control including hands on training on parasitological faecal 
examination. 
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PO2.36

Comparison of Coprological and Molecular Techniques 
for the Diagnosis of Anoplocephala perfoliata Infection of 
the Horse
Chlastáková, Ivana; Vavrouchová, Eva; Kamler, Martin; 
Bodeček, Štěpán; Koudela, Břetislav
University of Veterinary and Pharmaceutical Sciences Brno, Brno, Czech 
Republic

Anoplocephala perfoliata is the most common tapeworm 
parasite of horses and is incriminated as a significant cause 
of clinical disease. The sensitivities of common coprological 
diagnostic techniques for A. perfoliata infection vary con-
siderably. The present work evaluated and compared the reli-
ability of a recently described coprological FLOTAC technique 
as well as a modified flotation technique and traditional flota-
tion technique with that of a PCR-based assay for diagnosis 
A. perfoliata infection. Of 43 faecal samples collected from 
horses bred on a single farm, 19 (44%) resulted positive for 
the presence of A. perfoliata eggs using the FLOTAC tech-
nique. From the 19 FLOTAC positive samples the 18 samples 
(42%) by using a modified flotation technique and 7 samples 
(16%) examined by traditional flotation technique were also 
positive. All collected samples were also subjected to a PCR 
protocol specific for regions of A. perfoliata ITSs. Four out of 
the 19 FLOTAC positive samples and six out of the 24 FLOTAC 
negative samples were found positive by PCR. In this work, 
the PCR assay actually showed the unreliability for detecting 
of A. perfoliata eggs probably due to smaller sample size and 
also as a result of an irregular distribution of A. perfoliata 
eggs in the horse faeces. Nonetheless, the FLOTAC technique 
scored the highest number of positives compared to the 
other techniques and may have advantages compared to 
other methods that allows also estimating of the parasite 
burden. The results of the present work indicate that the 
FLOTAC technique as well as a modified flotation technique 
can be utilized as useful methods for the detection of A. 
perfoliata in faecal samples collected from naturally infected 
horses.

The financial support of the grant project MSM 6215712403 
is acknowledged.

PO2.37

Comparison of Two Commercial Anthelmintics Against 
Strongylids of Naturally Infected Horses
Ibarra, Froylán; Guerrero, Cristina; Vera, Yolanda;  
Romero, Evangelina; Alcalá, Yazmin; Cruz, Irene
Departamento de Parasitología, FMVZ-UNAM, Mexico, D.F., KY, Mexico

The aim of the study was to compare the anthelmintic effi-
cacy of two commercial compounds against gastrointestinal 
nematodes of naturally infected horses. 

Methods: Forty two crossbred equines positive to strong-
ylids were used. They were divided in 3 groups of 14 animals 
each. Group 1 (G1) received a single oral dose of Eqvalan-
Gold (Merial®) containing 200 mcg of Ivermectin and 1 mg 
of Praziquantel/kg b.w. G2 was treated with Ivermectina Gel 
(Sanfer®) given as a single oral dose containing 200 µg of 
Ivermectin and 1 mg of Praziquantel/kg b.w. G3 served as a 
non-treated control. Efficacy was measured as the percent-
age reduction of strongylid eggs counted on day 0 against 
the percentage of eggs identified on days 7, 14, 21 and 28 
days after the treatment, respectively. 

Results: G1 showed a gradual reduction of eggs exerting 
an efficacy of 89.5%, 97.5%, 77% and 93% for days 7, 14, 21 
and 28, respectively. G2 showed an egg reduction of 100%, 
97.8%, 100% and 100% for days 7, 14, 21 y 28. G3 always 
showed high counts of eggs being the maximum of 14,600 
EPG. Statistical comparison showed no difference in efficacy 
among treated groups but certainly yes in the untreated 
control. The nematodes identified were Strongylus vulgaris, 
Strongylus edentatus, Strongylus equinus, Cyathostomum 
spp, as well as some small strongylids. No Dyctiocaulus nor 
Anoplocephala or Parascaris were observed during the study. 
It is concluded that both compounds are efficient to remove 
gastrointestinal nematodes in horses.Study financially sup-
ported by SANFER Laboratories, Mexico.

PO2.38

Effect of Temperature on the Different Stages of 
Development of Eggs and Larvae of Nematodes 
Ciatostomíneos (Nematoda-cyathostominae)
Rodrigues, Lurdes Azevedo; Souza, Luciene Soares;  
Santos, Claudia Navarro
Universidade Federal Rural do Rio de Janeiro, IV, DPA, Rio de Janeiro, 
Brazil

The cyathostome nematodes are most abundant in the 
large intestine of horses. Climatic conditions influence the 
dynamics of development of eggs and larvae. This study 
aimed to evaluate the effect of temperature on the different 
stages of development of eggs and larvae of ythostome at 
different seasons. In the laboratory of the Helminthological 
E.P.P. WONeitz of DPA UFRRJ, take stool samples were col-
lected directly from the rectum of a horse naturally infected 
at the beginning of each season of the year and were kept 
under refrigeration (10 º C) and freezing (± -4 º C). Eggs were 
recovered every 15 days, each sample and observed accord-
ing to the phases: Morula, gastrula stage, eggs, larvae, L1 
and L3. The values are presented in percentage (%). Under 
refrigeration, Morula stage 19 in spring, 54 in summer 13 in 
the fall and 44 in winter; stage of gastrula stage 4, 11, 2 and 
19 for eggs and larvae were the values 1, 2.5, 1.3 and 4.0 for 
the season respectively. For the first stage larvae of the values 
were 32, 30 44 and 33 and L3 are 36, 19, 47 and 61 respect-
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ively. On a freezing, stage of Morula 53, 50, 32 and 38, stage 
of gastrula stage 10, 11, 6 and 11; eggs larvae 4, 5, 3 and 1 for 
L1 32, 30, 37 and 36 and L3 60, 26 40 and 10 respectively. The 
development of eggs kept under refrigeration and freezing 
does not kill eggs.

PO2.39

The Frequency of Strongylid Nematodes of Horses from 
Different Regions of the State of Rio De Janeiro, Brazil 
and Evaluation of the Cyathostomins L3 Morphology
Rodrigues, Lurdes Azevedo; Freitas- Vieira, Vivian Suane; 
Soares, Iris Aparecida
Universidade Federal Rural RJ, IV, DPA, RJ-Brazil, Rio de Janeiro, Brazil

Brazil is the third largest breeder of horses in the world (36 
million) used in business, sports, games and recreation and 
strongylyd is the highest number of parasites of the large 
intestine of horses with high prevalence of cyathostomin 
causing various diseases. In order to evaluate the frequency 
and identify the species of nematodes parasitizing the 
horses from different regions of Rio de Janeiro, this study was 
prepared. From October 2008 to February 2009, seventy-two 
horses were evaluated by counting the number of eggs per 
gram of faeces (OPG) and fecal culture for identification of 
larvae of the third stage (L3). The classification was based on 
morphology and arrangement of the intestinal cells. Among 
cyathostomin there are various types of distribution of cells 
and is classified into types I, II and III. Of the 22 horses race 
sleeve of large Marche Seropédica, the EPG ranged from 100 
to 4350 with 100% of carriers. The L3 of cyathostomin (Nema-
toda-Cyathostominae), 50% had 8 cells arranged in 2 initial 
cells, followed by 1 row of 6 cells (type I), 40% a single row 
of 8 cells (type II), 6% Poteriostomum with 16 cells arranged 
in 2 rows of 8 cells (Type III) and the sub-family Strongylinae 
4% Strongylus vulgaris (32 cells). In Itaguaí, 9 crossbred 
animals of Thoroughbred English (EPB), OPG ranged from 50 
to 3600, with 78% parasitized. The L3 frequently 60% (Type I), 
33% (Type II), 5% Poteriostomum (Type III) and 2% S. vul-
garis. In the mountain region of Petropolis, 41 SRD animals, 
95.1% were parasitized, OPG ranged from 50 to 4400. The L3 
showed 62% (Type I), 30% (Type II), 1% Poteriostomum (Type 
III) and 7% S. vulgaris. In all three regions was assessed in the 
proportion of difference between the types cyathostomin, 
most frequently type III - Poteriostomum in the region of 
Baixada Fluminense. It calls attention to S. vulgaris due to 
the condition that question. Several factors can influence 
the diversity and parasite load. Project entitled "Prevalence 
of intestinal parasites of horses in different regions of Rio de 
Janeiro."

PO2.40

Multi-Centric, Controlled, Randomised Field Clinical Trial 
to Evaluate and Compare the Stress Response Induced in 
Horses When Administered Endoparasiticides in Tablet or 
Paste Formulations
Whitaker, Timothy C.2; Goupil, Xavier3; Vischer, Claudia 
Nicole1; Roy, Olivier 4

1. Virbac SA, Carros Cedex, France; 2. Centre for Equine and Animal 
Science, Writtle College, Chelmsford, Essex, United Kingdom; 3. Ecole 
Nationale d’Equitation, Saumur, France; 4. Cébiphar, Centre d’Etudes 
Biologiques et Pharmaceutiques, Les Fondettes, France

Introduction: Administering equine anthelmintics in paste 
formulations is integral in the management of equine para-
sites. Recently a tablet presentation has been developed. 
The objective of this clinical trial was to assess whether this 
new presentation reduces the stress when administering an 
anthelmintic.

Methods: Horses (n=122) were randomly allocated into three 
homogenous groups:

Group 1: Single oral administration of 1 tablet for 100kg BW 
(each containing 200 micrograms/kg ivermectin and 1.5 mg/
kg praziquantel; Equimax® Tabs, Virbac)

Group 2: Single oral administration of paste A (containing 
200 micrograms/kg ivermectin and 1.5 mg/kg praziquantel; 
Equimax® Gel, Virbac)

Group 3: Single oral administration of paste B (containing 
400 micrograms/kg moxidectin and 2.5 mg/kg praziquantel; 
Equest® Pramox, Fort Dodge).

Stress response was assessed by monitoring heart rates 
(using Horse Heart Rate Monitors, Polar Equine) before, dur-
ing and after the administration of the allocated anthelmin-
tic. Additionally six scored behavioural reactions indicative of 
stress were assessed.

Results: Mean heart rate before treatment was similar in all 
groups. Heart rates increased during treatment in all groups, 
this was significantly lower (p<0.05) in Group 1 (compared to 
Groups 2 and 3). Over 60% of Group 1 presented no or only 
one behavioural reaction. Approximately 60% treated with 
pastes presented more than two reactions. Flehmen and 
pinning ear back reactions were significantly less frequent in 
Group 1 than in the paste groups (p<0.05). 

Conclusion: Using the parameters monitored, this study 
demonstrates that the administration of an equine endopara-
siticide in tablet formulation induces less stress compared to 
a paste formulation.
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PO2.41

Four New Species in Armenia Fish Helminthofauna
Hovhannisyan, Ruzanna Levon
Society of Helminthologists, Yerevan, Armenia

Objective: The revelation of helminth fauna of fish from carp 
pond farms of the Ararat Valley and high-mountain Lake 
Sevan. 

Material and Methods: The collections of the helminthes 
serve as material. 1850 samples of fish have been inves-
tigated: 1540 samples of Cyprinydae (Cyprinus carpio, 
Hypophthalmichthys molitrix, Aristichthys nobilis, Cten-
opharyngodon idella) from pond farms of Ararat Valley and 
310 samples of Cyprinydae (Carassius Carassius, Varicorhinus 
capoeta sevangi, Barbus lacerta goktschaicus) and Salmon-
idae (Coregonus lavaretus sevanicus) from Lake Sevan. 
Treatment of the helminthes will be carried out by common 
methods. 

Results: Helminthes were found out in the intestine, on gills 
and lens. 

Monogenea Eudiplozoon nipponicum Goto, 1891 was found 
on gills of the carps. 

The larval forms of trematodes Diplostomum rutili Razmash-
kin, 1969 Diplostomum mergi Dubois, 1932 were found in 
the lens of the fishes of all species.

Cestoda Caryophyllaeus fimbriceps Annenkova-Chlopina, 
1919 was found in the intestines of carp fish. 

Conclusion: 4 new species of the helminthes of freshwater 
fish were registered in helminthofauna of Armenia. These 
are - monogenea Eudiplozoon nipponicum Goto, 1891, 
discovered on gills, metacercariae (larval forms) of 2 species 
of trematodes - Diplostomum rutili Razmashkin, 1969 and D. 
mergi Dubois, 1932, which parasite in the crystalline lens and 
cause the parasitic form of cataract and blindness, and ces-
toda Caryophyllaeus fimbriceps Annenkova-Chlopina, 1919, 
discovered in the intestines of the carps. 

Monogenea Eudiplozoon nipponicum Goto, 1891 is first 
registered in helminthofauna f Transcaucasia.

PO2.42

Anisakid Nematods in Fish and Marine Mammals of 
Northern Canada
Simard, Manon1; Rokicki, Antoni Jerzy2

1. Nunavik Research Center, Makivik Corporation, Kuujjuaq, QC, 
Canada; 2. Department of Invertebrate Zoology, Gdansk University, 
Gdansk, Poland

Introduction: Anisakid nematodes have been reported 
in the Subarctic and Arctic regions throughout the world. 
Some members of this family such as Anisakis simplexand 
Pseudoterranova decipiens are considered zoonotic diseases 
and have been of public health concern worldwide. In Arctic 
Canada, studies on Anisakidae nematodes in different spe-
cies of fish and marine mammals are limited. Our goals are to 
monitor these parasites throughout the Canadian Arctic and 
sub Arctic in Inuit marine traditional foods; to determine their 
regional distribution; to compare with other records of the 
circumpolar North; to identify Anisakid species and marine 
fish species at risk for human consumption; to train northern-
ers to collect and preserve parasites for further identification. 

Method: Marine fish traditionally consumed by Canadian 
Inuit are collected. The body cavity is opened and the nema-
todes are manually collected and preserved for microscopic 
identification and PCR. The flesh is digested using an HCL /
pepsin solution and an incubator. Marine mammal stomachs 
are cut and nematodes are collected manually. 

Results: Preliminary results show that adult Anisakidae 
worms are present in beluga, seals, and larvae are found in 
cod and sculpins. P. decipiens is the dominant species, but A. 
simplex, and, Contracaecum sp. were also present. Literature 
review records and this project show that Anisakid nema-
todes are at least distributed from Labrador to Hudson Bay. 
More samples are needed to determine which fish species 
will be of concern for human consumption. We trained 3 
northerners and 1 Master’s student in fish dissection, parasite 
collection and preservation methods. 

PO2.85

Climate Change-Induced Risk of Winter Tick Dermacentor 
albipictus Infestation on Barren-Ground Caribou in the 
Northwest Territories, Canada: a Conceptual Model
Ragagli, C.1; Massolo, A2; Elkin, B.3; Veitch, A.4; Kutz, Susan2

1. Ministero delle Politiche Agricole e Forestali, Corpo Forestale dello 
Stato, Ufficio Territoriale per la Biodiversità, Lucca, Italy; 2. Department 
of Ecosystem and Public Health, Faculty of Veterinary Medicine, 
University of Calgary, Calgary, AB, Canada; 3. Wildlife Division, 
Department of Environment & Natural Resources Government of the 
Northwest Territories, Yellowknife, NT, Canada; 4. Sahtu Settlement 
Region, Department of Environment & Natural Resources, Government 
of the Northwest Territories, Norman Wells, NT, Canada
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Climate change is one of the most important environmental 
issues of our time and is most pronounced at northern lati-
tudes. Climate change impacts the whole ecosystem, altering 
the life cycles of plants, animals and micro-organisms, and 
their interactions. We developed a conceptual model to 
estimate the effects of climate change on the life cycle of 
the winter tick Dermacentor albipictus, and on the potential 
risk of infestation of barrenground caribou, Rangifer taran-
dus groenlandicus, populations in the Northwest Territories 
(NT). The barrenground caribou is the most important large 
mammal species for aboriginal subsistence hunters, and its 
populations in the NT are currently declining.

Although there is considerable evidence of significant winter 
tick infections in moose, Alces alces, in southern and central 
NT, to date, there have been no reports of winter ticks on bar-
renground caribou. The apparent absence in barrenground 
caribou may be due to their migratory behaviour. They re-
main above treeline from late spring through to early fall and 
then move to below the treeline for winter and may lack tem-
poral and spatial synchrony with questing larval ticks during 
autumn when infestation would take place. We present pre-
liminary conceptual and mathematical models of the winter 
tick life cycle under a climate change scenario. The possible 
consequences of climate change on winter tick distribution, 
the potential risk of tick infestation of barrenground caribou 
populations in northern Canada, and consequences on host 
population dynamics, are discussed.

Heartworm
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PO2.43

Dirofilaria immitis (Leidy, 1856) Infection in a Dog, First 
Autochthonous Case in Hungary
Jacsó, Olga1; Mándoki, Míra2; Majoros, Gábor1; Pétsch, Márta3; 
Mortarino, Michele4; Genchi, Claudio4; Fok, Éva1

1. Department of Parasitology and Zoology, Faculty of Veterinary 
Science, Szent Istvan University, Budapest, Hungary; 2. Department 
of Pathology and Forensic Veterinary Science, Faculty of Veterinary 
Science, Szent István University, Budapest, Hungary; 3. Department 
and Clinic of Internal Medicine, Faculty of Veterinary Science, Szent 
István University, Budapest, Hungary; 4. Department of Pathology and 
Parasitology, Faculty of Veterinary Science, University of Milan, Italy, 
Milan, Italy

Owing to the climatic changes a growing number of arthro-
pod-borne diseases have been observed during the last dec-
ades, which either rarely had occurred in the country before, 
or only in imported cases. It has been reported that Dirofilaria 
repens was particularly frequent among Hungarian dogs dur-

ing the last years. Heartworm infection in dogs occurs wide-
spread in the world, but in the endemic parts of Europe used 
to be only the Mediterranean region, So far there have only 
been publications of imported cases in Hungary. Nowadays, 
however, it happens that heartworms can be found in dogs 
during dissection, or that serological tests give positive D. 
immitis results, although in these cases the origin of the dog 
was unknown, or the animals became infected abroad. 

A 4 year-old, male Hungarian Vizsla dog which had never 
been abroad was admitted with poor general condition, 
decrease in body weight, haematemesis and jaundice to the 
Clinic of Faculty in Budapest. The dog was humanely eutha-
nized two days later following owner’s consent because of 
sudden worsening of clinical conditions. Two adult D. immitis 
were found in the right ventricle partially coiling around the 
tricuspid valve. PCR on blood was positive for both Dirofilaria 
species, but only D. repens microfilariae were found by modi-
fied Knott’s test. This is the first, confirmed report of autoch-
thonous canine heartworm infection in Hungary. The tourism 
with pets, the repeated travelling of Italian hunters with their 
dogs to Hungary and climate changing may have increased 
the spreading of immitis dirofilariosis.

PO2.44

Autochthonous canine and Feline dirofilariosis in Central 
Italy: Microscopic and Molecular Evidence
Milillo, Piermarino1; Traversa, Donato1; Paoletti, Barbara1; Aste, 
Giovanni3; Pampurini, Fabrizio2; Di Cesare, Angela1; Tunesi, 
Cristiano2; Di Tella, Antonella1; Boari, Andrea3

1. Department of Comparative Biomedical Sciences, University of 
Teramo, Teramo, Italy; 2. Bayer, Milan, Italy; 3. Department of Veterinary 
Clinical Sciences, University of Teramo, Teramo, Italy

In Italy Dirofilaria repens is distributed nationwide with differ-
ent prevalence rates according to the geographical regions, 
while Dirofilaria immitis is mainly present in hyperendemic 
foci in the North. Nonetheless, D. immitis has recently spread 
toward central Italy, where the parasite is now considered en-
demic. In order to enhance the knowledge of the presence of 
these filarial nematodes in the central area of Italy (Abruzzo 
region) individual blood samples were collected random in 
2008 from 300 autochthonous animals (i.e. 175 dogs and 125 
cats). All samples were subjected to the Knott method and to 
two PCRs specific for the cox1 and 12S mitochondrial genes 
of canine and feline filariae. Sixteen dogs were microscopic-
ally and molecularly positive for D. repens (n.13), for both D. 
repens and D. immitis (n.2) and for Dipetalonema reconditum 
(n.1), while 1 more animal was positive for D. repens only 
at the PCRs (9.7% overall infection rate). Three and one cats 
were microscopically and molecularly positive for D. repens 
and D. immitis respectively (3.2% overall infection rate). Even 
though the infection rate by Dirofilaria spp. seems to still be 
low in central Italy, mainly for D. immitis, both parasites are 
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present and likely spreading southward in our Country. It is 
thus advisable that dirofilariosis is included into the differ-
ential diagnosis of canine and feline cardiopulmonary and 
skin diseases in southern/central Italy, where the prophylaxis 
against the vectors should also be implemented. Finally, 
given the zoonotic potential of these filariae, such scenario 
represents an important risk factor also for humans. 

PO2.45

Heartworm Infection, Prevention, and Treatment, a New 
Educational CD
Murray, Michael Joseph
Merial Limited, Duluth, GA, USA

A new educational CD, “Heartworm infection, prevention, 
and treatment”, gives veterinarians a novel approach to 
understanding the complex subject of heartworm preven-
tion and treatment. The CD presents an in-depth look at the 
interactions of the heartworm lifecycle, various treatment 
protocols using melarsomine dihydrochloride, and admin-
istration of ivermectin heartworm preventive medications. 
What is unique about this CD is the dynamic view it provides 
of the interaction of heartworm development within a dog 
and the outcomes of treatment and prevention practices. 
Veterinarians can choose among multiple treatment proto-
cols using different case scenarios, which are further illustrat-
ed with animations that demonstrate why certain outcomes 
can occur based on the expected efficacy of treatment proto-
cols. This highly visual depiction makes it easier for veterinar-
ians to understand why certain outcomes of treatment and 
prevention occur. The CD uses a heartworm infection model 
that is based on the infection potential in the highly endemic 
Mississippi River Valley in the United States, but the principles 
the CD illustrates apply anywhere dogs can be infected by 
heartworms. 

PO2.46

Occurrence of Dirofilaria immitis and Tick-Borne 
Infections Caused by Anaplasma Phagocytophilum, 
Borrelia burgdorferi Sensu lato and Ehrlichia canis in 
Domestic Dogs in France: Results of a Countrywide 
Serologic Survey
Pantchev, Nikola1; Schaper, Roland2; Limousin, Sandy 3; 
Norden, Nina 4; Weise, Miriam1; Lorentzen, Leif5

1. Vet Med Labor GmbH, Division of IDEXX Laboratories, Ludwigsburg, 
Germany; 2. Bayer Animal Health GmbH, Global Veterinary Services, 
Leverkusen, Germany; 3. Bayer Santè Division Santè Animale, Puteaux 
Cedex, France; 4. IDEXX Laboratories UK, Wetherby, United Kingdom; 5. 
IDEXX Laboratories Inc, Westbrook, ME, USA

The occurrence of Dirofilaria immitis antigen, and antibodies 
against tick-borne pathogens in French dogs was analysed in 

a geographically broad serological survey. Samples were sub-
mitted routinely to a commercial laboratory for various diag-
nostic investigations (Group A; n = 919) or a tentative diagno-
sis of heartworm disease (Group B; n = 131). All samples were 
tested for D. immitis antigen using two different serological 
rapid-assay test systems. Samples in Group A were also 
tested for specific antibodies against three tick-borne patho-
gens (A. phagocytophilum, Borrelia burgdorferi sensu lato and 
Ehrlichia canis ). Results were plotted in geographical maps. 
Occurrence of D. immitis antigen in Group A (0.22%; 95% CI: 
0.03% - 0.78%) was significantly lower (p < 0.0001) than in 
Group B (6.87%; 95% CI: 3.19% - 12.64%). Heartworm infec-
tions in both groups were regionally restricted to the areas 
of Bouches-du-Rhône and Corsica in the South of France. In 
Group A the calculated seroprevalence was 2.72% (95% CI: 
1.77% - 3.99%) for A. phagocytophilum, 1.09% (95% CI: 0.52% 
- 1.99%) for B. burgdorferi and 0.33% (95% CI: 0.07% - 0.95%) 
for E. canis with a distribution of the positive cases through-
out the country. Furthermore, co-infections of Anaplasma 
with B. burgdorferi (0.22%) or E. canis (0.11%) were deter-
mined. This study represents the first data of A. phagocytoph-
ilum seroprevalence in the French dog population.

Non-Pharma Control

Wednesday, August, 12, 2009

PO2.47

Scanning Electron Microscopy of Haemonchus contortus 
Adults After Contact with Extracts of Two Tannin Rich 
Plants: Lysiloma latisiliquum and Onobrychis viciifolia
Martínez-Ortiz-de-Montellano, Cintli1, 2; Fourquaux, I.3; 
Brunet, Severine2; Torres-Acosta, Felipe1; Sandoval-Castro, 
Carlos Alfredo1; Hoste, Herve2

1. Universidad Autonoma de Yucatan, Merida, Mexico; 2. UMR 1225 
INRA/DGER, “Interactions Hôte Agents Pathogènes ”, ENV Toulouse, 
Toulouse, France; 3. CMEAB, Faculté de Médecine de Rangueil, 
Université Paul Sabatier, Toulouse, France

Introduction: In vivo and in vitro studies showed anthel-
mintic (AH) effects associated with the consumption of 
tannin rich (TR) legumes against gastrointestinal nematodes 
(infective larvae or adults). Tannins are suspected for the AH 
properties. The mode of action against nematodes remains 
obscure. Functional and ultra-structural changes have been 
described for infective larvae of nematodes. The objective 
was to identify changes provoked on Haemonchus contortus 
adults after in vitro contact with extracts of TR plants.

Methods: Acetonic extracts of the leaves of Lysiloma lati-
siliquum and Onobrychis viciifolia were used. Adult H. con-
tortus were collected from artificially infected goats. Freeze 
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dried water/acetonic extracts of O. viciifolia and L. latisiliquum 
were used (1200 µg/ml PBS). The H. contortus adults were 
maintained in vitro for 24 h in 24 multiwell plates in the 
following experimental groups: Group A, incubated in PBS 
(control); Group B incubated with O. viciifolia extract; Group 
C incubated with L. latisiliquum extract. After incubation, 
worms were washed with PBS, fixed in Karnovsky’s fixative at 
4 °C, dehydrated and prepared according to a standard pro-
cedure for scanning electron microscopy (SEM) observation. 

Results: Both TR extracts originated thickening of both the 
longitudinal and transversal cuticular ridges by patches. Such 
changes might reduce motility of worms and/or possible 
exchanges with the environment through the cuticle. Aggre-
gates of TR extracts were observed around the bucal capsule 
and the vulva in females. 

Conclusions: These findings suggest that the nutrition and 
the reproduction, in particular the egg excretion, of the para-
sitic nematodes are negatively affected.

PO2.48

Antischistosomal Properties of Extracts from Medical 
Plants from Kakamega, on the Parasite, Schistosoma 
Mansoni in BALB/c Mice
Kutima, Helen Lydia
Jomo Kenyatta University of Agriculture & Technology, Nairobi, Kenya

Schistosomiasis is a major public health problem in tropical 
and subtropical regions of the world where an estimated 
200 million people are infected and close to a billion people 
are at risk of contracting the disease. Because it is a chronic 
insidious disease, it becomes a threat to development as 
the disease disables men and women during their most 
productive years. Although Praziquantel is a drug of choice 
for treatment of schistosomiasis, there have been reports of 
resistance hence a need for an alternative drug. Oxamniquine 
is the only alternative to praziquantel for S. mansoni infec-
tion but has limited supply because it is expensive. Cheaper 
treatment of schistosomiasis should be made available to 
poor communities in endemic areas and plants seem to be a 
cheaper source for drug development. The aim of this study 
was to investigate antischistosomal properties of extracts 
from Medicinal plants used in Kakamega in treatment of 
BALB/c mice infected with Schistosoma mansoni. Parasito-
logical, cercaricidal and pathological assays were carried out 
to measure the antischistosomal activity of aqueous and 
methanol extracts. The mice were infected with S. mansoni 
and then treated with two doses of either 150mg/kg body 
weight Solanum or papaya (n=60) or 450mg/kg body weight 
praziquantel (n=15). Concentrations of plant extracts (5ug/
ml, 15ug/ml and 30ug/ml) were used with cercariae in vitro 
cercaricidal assay. Solanum and papaya extracts illustrated 
a desirable killing effect on the larvae worm of up to 100%. 
In worm recovery of different treatments, infected control 

had the highest number of worms (57 ± 1.3) as PZQ had the 
lowest (25 ± 1.8). The four treatments: papaya methanol, 
papaya aqueous, Solanum methanol, Solanum aqueous had 
worm number counts between the two extremes; (35 ± 2.2), 
(38 ± 1.9), (33 ± 3.4), (32 ± 1.8) respectively. However, the 
papaya groups had a higher worm counts compared to the 
Solanum groups. Granulomas observed followed a similar 
trend as worm recovery in praziquantel and infected non-
treated mice. However in a comparison between papaya 
and Solanum, Solanum treatments showed to have minimal 
pathological effect of the two. There was a significant sta-
tistical difference between the number of worms recovered 
from praziquantel-treated mice and those from plant extracts 
(p<0.05). However there was no significant difference 
(p>0.05) between the number of worms recovered from 
infected non-treated mice and those from plant extracts. 
This suggests that praziquantel is more effective than plant 
extracts in the management of S. mansoni infections. 

PO2.49

Influence of Dietary Protein Supply on Resistance to 
Experimental Infections with Haemonchus contortus in 
Ile De France and Santa Ines Ewes Around Parturition and 
During Lactation
Rocha, Raquel Abdallah 1; Bricarello, Patrizia Ana1; Silva, 
Mauricia Brandao1; M Houdijk, Jos G.2; Almeida, Fabiana Alves 
1; F Cardia, Daniel F.1; T Amarante, Alessandro Francisco1

1. Universidade Estadual Paulista - Instituto de Biociências, Botucatu, 
Brazil; 2. Disease Systems, SAC, Edinburgh, United Kingdom

Background: Periparturient responses to parasitism may 
differ between sheep breeds and be sensitive to protein 
nutrition. Here, interactive effects of protein nutrition and 
breed were assessed on host responses to parasitism during 
different reproductive stages.

Methods: Ile de France (IF) and Santa Ines (SI) ewes were 
infected with 1000 Haemonchus contortus L3 three times 
every week, from six weeks before expected parturition date 
until cumulative dose had reached 15,000 L3. Ewes were fed 
diets formulated to iso-energetically supply 0.8 (LP) or 1.3 
(HP) times metabolizable protein requirements during late 
pregnancy and subsequent lactation. After weaning, ewes re-
ceived coast-cross hay only. The lambs were weighted weekly 
since of birth until weaning.

Results: Feeding treatment did not significantly affect faecal 
egg counts (FEC), packed cell volume (PCV), total plasma 
protein concentration and ewe or lamb body weight. How-
ever, FEC increased from around parturition onwards for all 
ewes and stayed elevated post weaning. SI ewes had lower 
FEC than IF ewes throughout (P<0.05). Conversely, SI ewes 
showed mean PCV values significantly higher than IF ewes 
throughout the trial (P<0.05). Total plasma protein concentra-
tion for IF ewes was on averaged lower than for SI ewes. At 
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weaning, IF lambs were consistently heavier than SI lambs 
(P<0.05). 

Conclusions: In general, SI breed better supported the artifi-
cial infections with H. contortus than IF breed whilst resist-
ance was not affected by the dietary treatments used. This 
study was funded by FAPESP.

PO2.50

Effects of Protein Supply on Immunological Responses 
to Haemonchus contortus in Santa Ines and Ile De France 
Ewes
Bricarello, Patrizia Ana1; Rocha, Raquel Abdallah 1; Silva, 
Mauricia Brandao1; M Houdijk, Jos G.2; T Amarante, 
Alessandro Francisco 1

1. Universidade Estadual Paulista - Instituto de Biociências, Botucatu, 
Brazil; 2. Disease Systems, SAC, Edinburgh, United Kingdom

Background: Protein supplementation has long been known 
to improve the resilience and resistance to gastrointestinal 
nematodes. The effect of Haemonchus contortus infection on 
immunological responses in ewes fed with different levels of 
metabolisable protein (MP) was evaluated in Santa Ines (SI) 
and Ile de France (IF) sheep in different reproductive stages 
(gestation, lactation and weaning of lambs). 

Methods: IF and SI ewes were infected with 1000 Haemon-
chus contortus L3 three times every week, from six weeks 
before expected parturition date until cumulative dose had 
reached 15,000 L3. Diets were formulated to supply 0.8 times 
(low protein=LP) or 1.3 times (high protein=HP) MP require-
ments. After weaning, ewes started receiving only coast-cross 
hay. Blood samples were collected every week to measure 
eosinoplhis counts and antibodies. IgG and IgA levels were 
measured in the sera using ELISA method against L3 and 
adult crude antigens of H. contortus. 

Results: Significantly higher eosinophils counts was de-
tected in SI compared to IF (P<0.05). Increased MP supply 
increased eosinophil numbers only after weaning (P<0.05). 
No significant differences were observed between breeds 
for IgG and IgA levels against L3. However, IF had higher IgG 
levels against adults than SI, whilst SI had higher IgA levels 
against adult than IF (P<0.05). Compared to LP ewe, HP ewes 
had higher levels of IgG against L3 and adult during lactation 
and higher levels of IgA against adults during late pregnancy 
and lactation. 

Conclusions: The high MP diet was associated with increased 
immune responses to H. contortus mainly during lactation 
independent of the breed. 

This study was funded by FAPESP.

Parasite Genomic/Proteomics
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PO2.51

Transcriptome Analysis of Preadult Hypobiotic and 
Non-Hypobiotic L5 Stages of the Bovine Lungworm 
Dictyocaulus viviparus
Laabs, Eva-Maria; Strube, Christina; Schnieder, Thomas
Institute for Parasitology, University of Veterinary Medicine Hannover, 
Hannover, Germany

The bovine lungworm Dictyocaulus viviparus belongs to one 
of the most important parasites in cattle farming in tem-
perate areas. It causes high economic losses as a result of 
parasitic bronchopneumonia and also death in susceptible 
cattle. The infective L3 stage larvae develop after ingestion 
by the host via L4 and preadult L5 stage to adult lungworms. 
This development can be inhibited in the L4 and preadult 
L5 stage, in case of unfavourable environmental conditions. 
The occurrence of inhibited or arrested development is also 
referred to as hypobiosis. Hypobiosis is of significant import-
ance, ensuring the survival of the parasite from year to year. 
To identify transcripts specific for the uninhibited and inhib-
ited stages Suppression Subtractive Hybridization (SSH) was 
performed to create subtracted libraries. Afterwards, 2016 
clones of each library were spotted on high density arrays 
and Differential Screening was carried out using subtracted 
and unsubtracted probes to verify stage-specific transcrip-
tion. Those clones containing ESTs identified as differentially 
transcribed were sequenced followed by EST-processing and 
clustering. Transcripts were then analysed and annotated by 
gene ontology search, domain/motif search and assigned to 
corresponding pathways in other organisms. Predicted pro-
teins were also compared with published sequences in the 
Parasite genome WU-BLAST2 Nematoda database, NCBI data-
base as well as WormBase and the results will be presented.

PO2.52

Two-Dimensional Fluorescence Difference Gel 
Electrophoretic (2D-DIGE) Analysis of Besnoitia besnoiti 
Tachyzoites and Bradyzoites
Fernández-García, Aurora; Álvarez-García, Gema; Aguado-
Martínez, Adriana; Risco-Castillo, Verónica; Marugán-
Hernández, Virginia; Ortega-Mora, Luis Miguel
SALUVET, Animal Health Department, Faculty of Veterinary Medicine, 
Complutense University of Madrid, Madrid, Spain

Besnoitia besnoiti infection in cattle is governed by tachy-
zoites, related to acute infection, and bradyzoites gathered 
into macroscopic cysts located on cells of subcutaneous 
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connective tissue (chronic infection). However, the entire 
life cycle of this parasite still remains unknown as well as the 
molecular mechanisms implicated on tachyzoite to bradyzo-
ite conversion. In this sense, a different pattern of antigen 
recognition has been observed between tachyzoite and 
bradyzoite extracts. Moreover, the most important tachyzo-
ite immunodominant antigens showed different apparent 
molecular weight compared with those detected in bradyzo-
ite extracts, which lead us to study the differential expression 
of stage specific antigens. Thus, in order to identify stage-
specific proteins, an Ettan 2D-DIGE approach was performed 
on tachyzoite and bradyzoite extracts followed by mass 
spectrometry analysis. A total of 130 and 132 spots were dif-
ferentially expressed in bradyzoites and tachyzoites, respect-
ively (average ratio ± 1.5, p < 0.05 in T- test). Furthermore, 21 
differentially expressed spots were selected and analysed by 
MALDI-TOF/MS. The data obtained were used to search for 
proteins in databases (NCBI and Swiss PROT/TrEMBL) using 
MASCOT. As result, 5 bradyzoite specific-proteins (ENO1, 
GAPDH, LDH2, SOD and a putative ATPase) and 6 tachyzoite 
specific-proteins (Hsp70prec, Hsp70, PDI, ENO2, LDH1 and a 
putative RNAse) were identified. The present results set the 
basis for the development of improved diagnostic tools to 
differentiate between acute and chronic infection and the 
identification of new proteins as vaccine candidates. More-
over the role of these proteins in tachyzoite-to-bradyzoite 
conversion should be a subject of further research. 

Acknowledgements: We would like to thank veterinar-
ians A. Morales and J.M. Pereda (SAT Coagral, Guadalajara, 
Spain) for sending skin biopsies. We wish to acknowledge J. 
M. Marcén and Vanessa Navarro for their excellent technical 
assistance and the Proteomics Facility UCM-PCM, a member 
of ProteoRed network, funded by Genoma España. This work 
has been supported by a research grant from the Santander-
Universidad Complutense de Madrid.

PO2.53

Cryptosporidium Species and Subtype Analysis from 
Calves and Lambs in North-Western Spain
Díaz-Fernández, Pablo2; Quilez, Joaquín3; Sánchez-Acedo, 
Caridad3; Panadero-Fontán, Rosario1; López-Sández, Ceferino 
M.2; Del Cacho, Emilio3; Díez-Baños, Pablo2; Morrondo-Pelayo, 
María Patrocinio2

1. Departamento de Patología Animal, University of Santiago de 
Compostela, Lugo, Spain; 2. University of Santiago de Compostela, 
Lugo, Spain; 3. Departamento de Patología Animal, Facultad de 
Veterinaria. Universidad de Zaragoza, Zaragoza, Spain

Molecular techniques are essential to unravel the public 
health significance of Cryptosporidium isolates from animals. 
This protozoan is recognized worldwide as one of the most 
common enteropathogens causing neonatal diarrhoea in 
ruminants. The main goal of this research was to investigate 
the occurrence and zoonotic potential of Cryptosporidium 

isolates from pre-weaned domestic ruminants in a region 
of Spain. For this purpose, faecal specimens from diar-
rhoeic calves (26) and lambs (75) younger than 21 days 
were collected over a six-month period (February-July 2008) 
from farms in Galicia (north-western Spain). Samples were 
examined for the presence of Cryptosporidium oocysts and 
microscopy-positive specimens were selected for molecular 
examination. Overall, 11 calves (42 %) and 15 (20%) lambs 
tested positive. Cryptosporidium species were determined by 
nested PCR of an SSU rRNA gene fragment and RFLP analysis 
with the endonucleases SspI, VspI and MboII. Cryptospor-
idium parvum was identified from all the positive cattle 
isolates and 57% of sheep isolates. The Cryptosporidium 
cervine genotype was identified by both restriction analysis 
and sequencing of PCR products from the remaining 43% of 
sheep isolates. Two different sequences were seen within the 
Cryptosporidium cervine genotype which differed by one 
and four nucleotide polymorphisms from the reference iso-
late EF362480. Sequence analyses of the glycoprotein (GP60) 
gene revealed that all the C. parvum isolates belonged to the 
zoonotic subtype IIaA15G2R1. These data indicate that most 
isolates from diarrhoeic calves and lambs in this geographical 
area have zoonotic potential. These is the first report of the 
Cryptosporidium cervine genotype from ruminants in Spain. 

This work was supported by a postdoctoral research grant 
(Xunta de Galicia, Spain) to P. Díaz and funds from Spanish 
(AGL2004-03233) and regional (DGA-B82) research programs.

PO2.54

Gene Expression in Third-Stage Larvae of the Ovine 
Abomasal Nematode Teladorsagia circumcincta in 
Response to Changing Environmental Cues
Halliday, Aileen1; Nisbet, Alasdair1; Knight, Pamela2; Brown, 
Jeremy2; Pemberton, Alan2; Knox, David1

1. Moredun Research Institute, Edinburgh, United Kingdom; 2. R(D)SVS, 
University of Edinburgh, Edinburgh, United Kingdom

Parasitic gastroenteritis, caused by trichostrongylid nema-
todes, is the most commonly diagnosed systemic disease of 
sheep in the UK. The principal causative nematode (worm) 
is the abomasal parasite Teladorsagia circumcincta. Control, 
dependent on the use of anthelmintics, is failing due to the 
rapid emergence of drug resistance in the target nematodes. 
Vaccination is a feasible alternative but development is ham-
pered by a lack of knowledge of the host-parasite interaction 
to incoming larvae, a prime effector of immunity in sheep. 

We are seeking to define the molecular interactions be-
tween the host site of infection (the true stomach or abo-
masum) and the incoming larvae – how do larvae respond 
to changing environmental cues? We are using subtractive 
suppressive hybridisation to compare gene expression in 
3rd stage larvae at exsheathment as they encounter naïve 
or immune abomasal environments. Here, we describe a 
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preliminary comparison between quiescent sheathed larvae 
and larvae exsheathed in a high CO2 environment primed for 
infection. 

Semi-quantitive PCR has shown up-regulation of several 
genes in the exsheathed population compared to the 
sheathed larvae. These include sequences with significant 
homology to activation-associated secreted proteins from T. 
circumcincta and O. ostertagi, which are similar to pathogen-
esis related ancyclostoma-secreted proteins from hook-
worms, and also sequences with homology to ESTs previ-
ously detected in L4 stage specific cDNA libraries. 

PO2.55

The Comparative Analysis of Hsp90 In Nematodes
Nik Him, Nik Ahmad Irwan Izzauddin; Devaney, Eileen; Gillan, 
Vicky; Maitland, Kirsty
University of Glasgow, Veterinary Medicine, Glasgow, United Kingdom

Heat shock protein 90 (Hsp90) represents an ubiquitous 
group of proteins that function both as molecular chaper-
ones and as stress proteins. Although the gene encoding 
Hsp90 has been characterized, little is known regarding 
its function in parasitic nematodes. Previous studies on 
nematode Hsp90s had demonstrated functional differences 
in Hsp90 from Caenorhabditis elegans and the parasitic 
species, Brugia pahangi. C. elegans Hsp90 failed to bind to 
Geldanamycin (GA), a specific inhibitor of Hsp90, in solid 
phase pull down assays, while B. pahangi Hsp90 binds to 
GA. In this study, we examined the GA binding of a range 
of nematode species from different clades with a view to 
determining whether the C. elegans GA-resistant phenotype 
is shared with other nematodes. Our results show that the 
ability of Hsp90 to bind GA is associated with the life-cycle 
of the nematodes. Species that have a free-living larval stage 
in the soil do not bind GA, while species that are obligate 
parasites (Trichinella and the filarial worms), or which are 
enclosed within a protective egg shell while in the environ-
ment (Ascarids), possess an Hsp90 that binds GA. Hsp90 
also has been shown to be involved in acquisition of drug 
resistance in fungi, where the emergence of fluconazole 
resistance depends on high levels of Hsp90 and is abolished 
when Hsp90 function was compromised. Given its conserva-
tion throughout evolution, it is possible that Hsp90 may be 
involved in the acquired resistance of nematode to a variety 
of drugs. Our studies are using RNAi to reduce hsp90 levels 
in wild type and ivermectin resistant C. elegans to determine 
whether Hsp90 may play a similar role in nematodes.

PO2.56

The Putative Cyclooctadepsipeptide Receptor Depsiphilin 
of Ancylostoma caninum
Krüger, Nina; Welz, Claudia; Schnieder, Thomas; von Samson-
Himmelstjerna, Georg
Institute for Parasitology, University of Veterinary Medicine Hannover, 
Hannover, Germany

The G-Protein coupled receptor HC110-R of H. contortus and 
its orthologue in Caenorhabditis elegans, the latrophilin-like 
protein 1 (LAT-1) were to shown play a role in the mode of 
action of the new anthelmintic compound emodepside. C. 
elegans lat-1 knockout mutants showed a decreased paralys-
ing effect of emodepside on the pharyngeal muscle. In the 
present study, the LAT-1 orthologue in the canine hookworm 
Ancylostoma caninum was identified. It was named as depsi-
philin, according to previously detected LAT-1 orthologues 
in the cattle nematodes Cooperia oncophora and Ostertagia 
ostertagi. Identities of the amino acid sequences within the 
mentioned parasitic nematodes were about 81% to 91%, 
but only 42% to C. elegans LAT-1. To obtain more information 
about regulation of these receptors and to facilitate phylo-
genetic and evolutionary analyses of parasitic nematode 
genes, the genomic structure of A. caninum depsiphilin was 
investigated using GenomeWalker™ technology (Clontech). 
Thus, 25.000 bp of genomic DNA could be amplified. High 
consistency concerning the position of introns in compari-
son to C. elegans LAT-1 was observed, although A. caninum 
depsiphilin exhibits much more introns than C. elegans 
LAT-1, which yields also in an increased length of the gene. 
With a view to possible differences in efficacy on different 
developmental stages, we analysed the transcription level 
of A. caninum depsiphilin in eggs, L1, L3, male and female 
adult worms using quantitative real-time PCR. We found a 
higher transcription of depsiphilin in eggs, which conflicts to 
own studies showing that hatching is not affected in several 
gastrointestinal nematodes by emodepside. 

PO2.57

The Complete Mitochondrial Genomes of 
Oesophagostomum dentatum and Oesophagostomum 
quadrispinulatum (Nematoda: Strongylidea)
Lin, Rui-Qing1; Li, Ming-Wei 2; Wu, Xiang-Yun 3; Zhang, Yuan 1; 
Song, Hui-Qun 1; Zhu, Xing-Quan 1

1. College of Veterinary Medicine, South China Agricultural University, 
Guangzhou, China; 2. Department of Veterinary Medicine, Agricultural 
College, Guangdong Ocean University, Zhanjiang, China; 3. Laboratory 
of Marine Bio-resources Sustainable Utilization, South China Sea 
Institute of Oceanology, Chinese Academy of Sciences, Guangzhou, 
China

The complete mitochondrial (mt) genome sequences were 
determined for two Oesophagostomum species, O. dentatum 
and O. quadrispinulatum. Their sizes of the entire mt genome 
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are 13,752bp for O. dentatum and 13681bp for O. quadrispin-
ulatum, respectively. The mt genomes of these Oesophagos-
tomum species all encode 12 proteins, two ribosomal RNA 
and 22 transfer RNA genes, but lack the ATP synthetase 
subunit 8 gene, which is consistent with all other species of 
Nematode studied to date, with the exception of Trichinella 
spiralis. All genes are transcribed in the same direction and 
have a nucleotide composition high in A and T, but low in 
G and C. The contents of A+T of the complete genomes are 
75.79% for O. dentatum and 77.52% for O. quadrispinulatum. 
The AT bias has had a significant effect on both the codon 
usage pattern and amino acid composition of proteins. The 
mt genome structures for two Oesophagostomum species, 
including genes and non-coding regions are in the same 
order as for Ancylostoma duodenale, Necator americanus, 
and similar to Caenorhabditis elegans and Cooperia oncoph-
ora, but differ from Ascaris suum and Anisakis simplex in the 
location of the AT-rich region, whereas there are substantial 
differences when compared with Onchocerca volvulus, Diro-
filiria immitis and Strongyloides stercoralis. Based on genome 
organization and amino acid sequence identity, O. dentatum 
and O. quadrispinulatum were more closely related to A. duo-
denale and N. americanus, than to C. elegans, C. oncophora, 
A. suum and A. simplex, but distantly related to O. volvulus, 
Dirofiliria immitis and Strongyloides stercoralis. Determina-
tion of the complete mt genome sequences for two nodule 
worms of pig should provide a foundation for studying the 
systematics, population genetics and ecology of these and 
other nematodes of socio-economic importance.

PO2.58

Sequence Difference in Mitochondrial NADH 
Dehydrogenase Subunit 1 Gene Among Fasciola spp. of 
Human and Animal Health Significance
Song, Hui-Qun; Ai, Lin; Lin, Rui-Qing; Yuan, Zi-Guo;  
Zhu, Xing-Quan
College of Veterinary Medicine, South China Agricultural University, 
Guangzhou, China

The present study examined sequence differences in the 
NADH dehydrogenase subunit 1 gene (nad1) among and 
within Fasciola hepatica, F. gigantica, and the “intermediate 
Fasciola” from China, Niger, France and USA. The partial nad1 
(pnad1) was amplified from individual Fasciola samples, and 
the amplicons were directly sequenced. MP and NJ trees 
were constructed using the software Phylip 3.67 version 
4.0 and Mage version 4.0, and ML tree was also constructed 
using Puzzle version 5.2. Sequence homology analysis was 
performed using the Megalign program of the software 
DNAStar version 5.0 by comparing with the correspond-
ing sequence of Fasciola spp. available in GenBankTM. The 
lengths of all the pnad1 sequences was 446 bp. Sequence 
comparison revealed that variation in pnad1sequences 
among F. hepatica samples from China, Niger, French, and 

USA were 0.2-0.9%, the variation in pnad1 sequences among 
F. gigantica samples from different geographical locations 
were 1.8-3.4%. The pnad1 sequences of the “intermediate 
Fasciola” were more similar to that of F. gigantica, and the 
inter-specific difference ranged between 5.6-8.1%. Sequence 
differences in the pnad1 sequences between F. hepatica and 
F. gigantica were 7.0-8.3%. Phylogenetic analysis using pnad1 
revealed that the “intermediate Fasciola” was more closely 
related to F. gigantica than to F. hepatica. It is concluded 
that pnad1 sequences can be used as genetic marker for the 
differentiation of Fasciola spp. and for population genetic 
studies within Fasciola spp.. 

PO2.59

Genotypic Characterization of Cryptosporidium 
Isolates from Cattle in a Slaughterhouse in Tabriz City, 
Northwestern Iran
Fallah, Esmail; Asgarzadeh, Mohammad; Hashemi, Ali; Sadegi, 
Mohammadreza; Mahdipoorzareh, Nasrin
Tabriz University of Medical Sciences, Tabriz, Iran

Background & Objectives: Cryptosporidium spp is a com-
mon intestinal protozoan parasite that infects a wide range 
of host including humans and livestock throughout the word.

Methods and Methods: In this study fecal samples were 
collected from 104 adult cattle in a slaughterhouse in Tabriz, 
Northwestern Iran. Initial identification of Cryptosporidi-
osis was carried out by Formalin-ether concentration and 
Kinyoun acid fast staining method.

Results: 11 (10.5%) adult cattle were found to be positive. 
These positive samples were genotyped with a small-subunit 
rRNA-based PCR-restriction fragment length polymorphism 
analysis. Among 11 analyzed isolates two different species of 
Cryptosporidium were identified; 63.6% (7 cases) of isolates 
belonged to C.andersoni and 36.4% (4 cases) to the poten-
tially zoonotic species of C.parvum bovine genotype. 

Conclusion: The results of present study showed that two 
species of Cryptosporidium are responsible for cattle Crypto-
sporidiosis in this region. The relatively high prevalence of 
C.parvum bovine genotype suggest that there is a potential 
risk of zoonotic transmission of C.parvum bovine genotype 
infection between cattle and human, likely by means of 
contaminated water or food, or through direct contact in the 
farmers and veterinary staff.
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PO2.60

The Discovery of Lipid Binding Protein Families in the 
Excretory/Secretory Products of Haemonchus contortus 
using a Novel Iterative Proteomic-Bioinformatic 
Approach
Kuang, Lisha1, 2; Colgrave, Michelle L.1; Bagnall, Neil 1; Knox, 
Malcolm R.3; Kotze, Andrew1; Qian, Min1; Wijffels, Gene1

1. CSIRO Livestock Industries, Brisbane, QLD, Australia; 2. Department 
of Biological Sciences, East China Normal University, Shanghai, China; 
3. CSIRO Livestock Industries, F D McMaster Laboratory, Armidale DC, 
NSW, Australia

Two families of small fatty acid binding families of nema-
todes, the nematode polyprotein allergens/antigens (NPA) 
and the fatty acid- and retinol-binding protein (FAR), have 
been studied since the Ascaris suum NPA was shown to be 
a major allergen. As components of the excretory/secretory 
products (ESP), a number of roles are proposed for these pro-
teins, including a contribution to host-parasite interactions. 
To date, no members of these protein families have been 
reported in H. contortus, a major parasite of small ruminants. 

Adult H. contortus ESP were sequentially resolved by size 
exclusion and anion-exchange chromatography, and frac-
tions containing 10-25 kDa proteins were analysed by 
reverse phase HPLC with mass spectrometric detection and 
sequencing. Data analysis using an iterative proteomic and 
bioinformatic approach was achieved by the development of 
a customised database of H. contortus proteins derived from 
EST and genomic databases. Peptide sequence coverage of 
46-58% of H. contortus NPA and 7-47% of H. contortus FAR 
predicted sequences was achieved. 

We can predict at least two hc-npa and six hc-far genes in this 
species. Unique expression patterns for each of hc-far-1 to -4 
genes in the L1, L3 and adult stages were observed by semi-
quantitative RT-PCR. We also report the gene structure for the 
far genes, and a phylogeny of the NPA and FAR proteins from 
H. contortus with other nematodes. The NPA and FAR families 
of H. contortus are at least as complex as the C. elegans fam-
ilies, and this is likely to be true for other parasitic nematodes. 

PO2.61

Comparative Analysis of the H. contortus and C. elegans 
B-Tubulin Gene Family
Saunders, Gary 2; Berriman, Matt3; Britton, Collette2;  
Gilleard, John Stuart1

1. University of Calgary, Calgary, AB, Canada; 2. University of Glasgow, 
Glasgow, United Kingdom; 3. Wellcome Trust Sanger Institute, Hinxton, 
United Kingdom

The benzimidazoles act by binding to -tubulin and disrupting 
microtubule formation. Mutations in the H. contortus iso-
type-1 and isotype-2 -tubulin genes have well established 
associations with benzimidazole resistance. Identification 

of additional H. contortus -tubulin genes and comparative 
analysis with other nematodes should help us understand 
the relative importance of the individual genes as benzimi-
dazole targets. The Haemonchus contortus genome sequen-
cing project has generated >750 Mb of shotgun sequence 
data and although currently assembled as short contigs our 
analysis suggests the coverage is high and that most, if not 
all genes, are at least partially represented. For example, in 
excess of 80% of H. contortus EST sequence data is contained 
within the current genomic sequence. We have identified two 
additional -tubulin loci within the H. contortus genome mak-
ing a current set of four H. contortus -tubulin genes, desig-
nated as isotype -1, -2, -3 and -4. Our analysis suggests this is 
the total complement of -tubulin genes in H. contortus which 
compares to a family of six genes in C. elegans. The previ-
ously known Isotype-1 and -2 are the closest homologues to 
the benzimidazole target ben-1 and may represent a gene 
duplication since the most recent common ancestor of the 
two species. Isotype-3 is a clear orthologue of the C. elegans 
touch receptor-specific -tubulin mec-7 based on phylogen-
etic analysis, synteny and expression pattern data. The closest 
homologue of isotype-4 in C. elegans is the embryonically 
expressed -tubulin tbb-4.Further analysis of the gene family 
and the implications for benzimidazole mode of action and 
resistance will be presented. 

Parasite Physiology, Pharmacology, Pharmacokinetics

Wednesday, August, 12, 2009

PO2.62

PERL - An in vitro Model for the Percutaneous Migration 
of Ancylostoma caninum Third-stage Larvae
Welz, Claudia; Streichan, Sabine; Schnieder, Thomas
University of Veterinary Medicine, Institute for Parasitology, Hannover, 
Germany

Besides oral infection, percutaneous invasion of the host 
is a common mode of infection for third-stage larvae of 
the canine hookworm Ancylostoma caninum. A previously 
described in vitro model for percutaneous migration was 
modified and optimised for further investigations. For this 
purpose, Franz cells, originally developed for pharmacoderm-
atology, were adapted to the needs for small volumes and 
relatively small pieces of skin. These cells were called percuta-
neous larval migration chambers, shortly PERL chambers. 
The conditions for optimum migration rates of larvae were 
determined, and the influences of several anthelmintics, such 
as ivermectin, levamisole, emodepside, and pyrantel, on the 
migration ability of the larvae were analysed. Larvae were 
preincubated at different concentrations of anthelmintic 
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for 30 min at room temperature, before they were placed 
onto the surface of the skin fixed within the PERL chamber. 
Migration took place at 37°C overnight. Each concentration 
of anthelmintic was tested in three chambers within one 
experiment, and each experiment was run three times. These 
results were compared to the results of conventional larval 
migration inhibition assays (LMIT), using a sieve with 20 µm 
meshes as barrier. The PERL chamber assay was shown to 
be a sensitive and reproducible quantitative in vitro system 
for the investigation of anthelmintic efficacy on the migra-
tion ability of infective larvae. Therefore, PERL chambers can 
be used to examine and to quantify the action of migration 
inhibiting substances. Furthermore, it represents the basis for 
investigation of the migration behaviour of skin-penetrating 
larvae and the production of “percutaneously migrated” 
larvae for subsequent biomolecular experiments.

PO2.63

Treatment and Prevention of Vertical Transmission of 
Toxocara cati in Cats with an Emodepside / Praziquantel 
Spot-On Formulation
Wolken, Sonja1; Schaper, Roland2; Mencke, Norbert2;  
Kraemer, Friederike1; Schnieder, Thomas1

1. University Of Veterinary Medicine Hannover, Institute for 
Parasitology, Hannover, Germany; 2. Bayer Animal Health GmbH, 
Leverkusen, Germany

Lactogenic transmission of larvae to the offspring after acute 
infection is an important host finding strategy of Toxocara 
cati. This study aimed to determine the efficacy of emodep-
side 2.14% / praziquantel 8.58% spot-on (Profender®, Bayer 
Animal Health GmbH) in the prevention and treatment of 
lactogenic T. cati infections. Eight pregnant domestic short-
hair cats were orally infected with 2000 T. cati eggs daily on 
11 consecutive days starting 50 days after presumed concep-
tion. Four queens were treated according to manufacturer’s 
recommendations on day 60 post conception and four 
queens were left untreated. 28 days after birth, the kittens 
(n=6) of two untreated queens were treated with the smallest 
pipette. The two other litters (n=8) were left untreated. The 
efficacy of emodepside was determined by daily faecal egg 
counts in pooled faecal samples of each litter, from day 35 
until day 56 after birth. Litters in the control group became 
positive for T. cati on day 36 and day 50 after birth. The cor-
responding mothers became positive 50 and 59 days after 
the first inoculation. Egg shedding was completely prevented 
in all four treated queens and their litters (n=10) and in the 
kittens from the two litters group which were treated 4 
weeks after birth. The untreated mothers of the treated litters 
stayed also coproscopically negative throughout the study, 
which might be explained by an oral uptake of emodepside 
through grooming. The treatment was well tolerated by 
pregnant queens as well as by four weeks old kittens.

PO2.64

Modulation of Drug Cellular Efflux Improves Ivermectin 
Activity Against Resistant Nematodes: Integrated 
Pharmaco-Parasitological Assessment
Lifschitz, Adrian1, 3; Entrocasso, Carlos2; Alvarez, Luis1, 3; 
Lloberas, Mercedes2; Ballent, Mariana1, 3; Manazza, Jorge2; 
Virkel, Guillermo1, 3; Borda, Bernardino2; Lanusse, Carlos1

1. Laboratorio de Farmacología, Fac. Cs. Veterinarias, UNCPBA, Tandil, 
Argentina; 2. Laboratorio de Parasitología, EEA INTA Balcarce, Balcarce, 
Argentina; 3. CONICET, Tandil, Argentina

The involvement of P-glycoprotein (P-gp) on IVM disposition 
kinetics has been demonstrated. P-gp over expression ac-
counts for enhanced drug efflux in IVM resistant nematodes. 
The aim of this trial was to assess the effects of loperamide 
(LPM), a P-gp modulating agent, on IVM pharmacokinetics 
and efficacy against resistant nematodes in lambs. Eighteen 
(18) Corriedale lambs naturally infected with gastrointes-
tinal nematodes were allocated into three (3) experimental 
groups. Group A remained as untreated control. Animals in 
Groups B and C received IVM (subcutaneously, 0.2 mg/kg) 
either alone or co-administered with LPM (0.2 mg/kg, twice 
every 12 h). Blood samples were collected between 0 and 14 
days post-treatment and IVM plasma concentrations were 
determined by HPLC (Pharmacokinetic trial). LPM enhanced 
the IVM plasma availability (P<0.05) and prolonged its elim-
ination half-life (P<0.05) in co-administered lambs. Faecal 
individual samples were collected from animals at days -1 
and 14 post-treatment to perform the faecal eggs count re-
duction test (FECRT). Additionally, at day 14 post-treatment, 
animals were sacrificed and adult gastrointestinal nematode 
counts were performed (Efficacy trial). As earlier shown in 
cattle, the FECRT values increased from 79 % to 96 % after 
LPM coadministration. The efficacy against Trichostrongylus 
colubriformis increased from 77.9 % (IVM alone) to 96.3 % 
(IVM+LPM). A similar trend was observed for Nematodirus 
spp. LPM modulates the P-gp–mediated intestinal and 
hepatic excretion of IVM in the host, and it may also interact 
with the P-gp efflux transport over expressed in resistant 
nematodes, which would account to increase worm exposure 
to IVM. 

PO2.65

Pharmacological Evaluation of a Combined Albendazole, 
Ivermectin and Levamisole Formulation in Lambs
Suarez, Gonzalo2; Alvarez, Luis Ignacio1; Castells, Daniel3; 
Moreno, Laura1; Faggiolino, Pietro2; Lanusse, Carlos 
Edmundo1

1. Laboratorio de Farmacología, FCV, UNCPBA, Tandil, Argentina; 2. 
Universidad de la República, Montevideo, Uruguay; 3. Secretariado 
Uruguayo de la Lana, Montevideo, Uruguay
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The goals of the current trial were: a) to characterize the 
plasma pharmacokinetics (PK) of albendazole (ABZ), ivermec-
tin (IVM) and levamisole (LVS) administered either alone or 
co-administered to lambs; b) to compare the efficacy of the 
same drugs given separately or co-administered to lambs 
infected with resistant nematodes. Fifty (50) Corriedale lambs 
naturally infected with multiple resistant gastrointestinal 
nematodes were involved. a) “PK study”: The animals were 
allocated into four groups (n=10 each) and intraruminally 
treated either with ABZ (5 mg/kg), IVM (0.2 mg/kg), LVS (8 
mg/kg) or with a combined formulation of ABZ+IVM+LVS 
(RaiderPlus®, Cibeles, Uruguay) at the same dose rates for 
each active ingredient. Blood samples were collected over 15 
days post-treatment and drug plasma concentrations meas-
ured by HPLC. b) “Clinical efficacy trial”: An untreated control 
group (n=10) was included. The efficacy estimation was 
performed by the faecal egg count reduction test (FECRT). Al-
though LVS kinetics was unaffected, significantly lower (65%) 
ABZ-sulphoxide and higher (66%) IVM plasma availabilities 
were obtained after treatment with the combined formula-
tion in comparison to those obtained after the treatment 
with each drug alone. FECRT values were 64% (ABZ), 83% 
(IVM), 55% (LVS) and 91% (combined formulation). However, 
no differences (P>0.05) were observed on faecal egg counts 
among experimental groups. In conclusion, a PK interaction 
among drugs was observed and the combined formulation 
did not offer a clinically relevant increase in efficacy against 
resistant nematodes. Thus, further understanding of po-
tential pharmacological interactions is needed before drug 
combined formulations are introduced into the pharmaceut-
ical market.

PO2.66

Efficacy of Moxidectin/Triclabendazole Oral Drench 
Against Mixed Infections of Fasciola Hepatica and 
Gastrointestinal Nematodes in Sheep
Martínez-Valladares, María; Castañón-Ordóñez, Luciano; 
Fernández-Pato, Nélida; Cordero-Pérez, Coral; Famularo, 
Maria del Rosario; Rojo-Vázquez, Francisco A.
Faculty of Veterinary, Instituto Ganadería de Montaña (CSIC-ULE), León, 
Spain

The aim of the study is to evaluate the efficacy of moxidec-
tin/triclabendazole oral drench (Fort Dodge Animal Health) 
at a dose rate of 0.2 mg moxidectin/kg bodyweight and 
10 mg triclabendazole/kg body weight against an experi-
mental infection of Fasciola hepatica and natural infection of 
gastrointestinal nematodes (GIN) in sheep. 48 ewes, natur-
ally infected by GIN, were allocated into three groups. At the 
same time, each group was divided into control and treated 
sheep. All animals were infected the day 0 of the experiment 
with 200 metacercariae and then were treated as follows: 
group 1 at week 4 post-infection (pi), group 2 at week 8 pi, 
and group 3 at week 12 pi. Finally, sheep were slaughtered 4 

weeks after each treatment. Faecal samples were recovered 
on days 0 and 14 post-treatment to carry out larval cultures 
to identify the nematode species. After the necropsy of each 
animal, the adult nematodes and the flukes were picked up 
for counting and identification. The efficacy of the treatment 
against nematodes and immature/mature stages of F. hep-
atica were based on the number of parasites recovered com-
pared to control. The results showed efficacies with values of 
100%, 97% and 100% against 4-week, 8-week and 12- week 
old flukes respectively. Regarding the GIN recovered from 
abomasum and small intestine the efficacy of the treatment 
was 100% against Teladorsagia circumcincta and 99% against 
Trichostrongylus spp and Nematodirus spp. On the other 
hand, larval cultures confirmed the presence of T. circum-
cincta (50-98%) and Trichostrongylus spp (3-50%). 

PO2.67

Antigiardiasic Effect of the Compound Alpha 
(Benzimidazole Derivative)
Otero, Jimena1; Rufino, Yadira2; Ibarra, Froylán1; Castillo, 
Rafael1; Hernández, Alicia1; Martínez, Mario2; Ponce, Martha1

1. Fac. Química, Universidad Nacional Autónoma de México, 
México Distrito Federal, Mexico; 2. Departamento de Parasitología 
Experimental, Instituto Nacional de Pediatría, Distrito Federal México, 
Mexico

Giardia intestinalis (syn G. lamblia, G. duodenalis) is a cosmo-
politan zoonotic parasitic disease. Produces diarrea, reduc-
tion in weight gain which is an economic lost for the owner. 
The antigiardiasic treatments are based on derivatives from 
nitroimidazoles, nitrofuranos, benzimidazole derivatives and 
nitrotiazol; the efficiency goes from 60-90%, but they have 
side effects and have resistant strains. Is necessary to find 
news alternatives for the treatment in veterinary medicine. 
The alpha compound is a benzimidazole derivative with 
fasciolicide effect, and it can be candidate as giardicide. The 
aim of this work is to determine the effect antigiardial in vitro 
of the compound alpha. The essays were carried out on the 
isolate B43-INP (cow/ assemblages E/B) and the strain WB 
(assemblage AI). The trophozoites (50000) were exposed 
to different concentrations of compound alpha 1-40µg/mL 
and were incubated in TYI-S33 for 24 hrs, after trophozoites 
were washed and re-cultured in fresh medium for 24 hrs. 
The controls were trophozoites untreated, DMSO-exposed, 
trophozoites and killed by frezze-thaw. The cellular viability 
was determinated by the method colorimetric XTT-PMS and 
by cellular count. The essays were by triplicate with 3 rep-
etitions. By direct cellular count, the 100% of cellular dead 
was with 15 µg/mL and 30 µg/mL for the isolates B43 and 
WB respectively. With XTT-PMS the 99% and 99.22% of dead 
trophozoites for the isolate B43 and for the WB. The isolate 
of cow B43 was more sensible to compound alpha that the 
isolate WB.
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PO2.68

Maintenance of Adult Teladorsagia Circumcincta in a 
Short Term Culture
Luque, Arturo1; Walker, Lisa R.1; Hillrichs, Katharina2; Pedley, 
Kevin2; Simpson, Heather V.2; Simcock, David C.2

1. Hopkirk Research Institute IVABS, Palmerston North, New Zealand; 2. 
Massey University, Palmsteron North, New Zealand

Research on nematode parasites like Teladorsagia circum-
cincta is hindered by an inability to maintain adult worm 
cultures beyond a few days. The method presented allows 
the maintenance of adult T.circumcincta for up to 14 days in 
culture (with high motility for 10 days) and continuation of 
egg production for up to 48 hours. Adult worms were raised 
by infecting sheep with L3 T.circumcincta and harvesting 
adults 21 or 28 days post infection. The adults were washed 
from the abomasum, set in 1% agar and recovered after 
migration into saline. They were incubated in cell essential 
medium (CEM), based on MEM supplemented with 10% FBS, 
1% non-essential amino acids, 1% glutamax and 1% penicil-
lin-neomycin-streptomycin mix. The worms were co-cultured 
with HeLa cells in this medium at 37 °C in an atmosphere of 
5% O2, 10% CO2, 85% N2 and 65% humidity. The presence of 
the cell line was critical, as adult worm survival was greatly re-
duced in CEM alone after nine days (45 ± 5% versus 70 ± 10% 
with cells) and those worms surviving had reduced motility. 
The HeLa cell line could not be replaced by an E.coli popula-
tion or CEM previously exposed to the cell line or supple-
mented with fatty acids or cholesterol. This method can be 
used for testing potential anthelmintics on adult worms up 
to 10 days after the worms have been harvested from sheep. 
It can also be used for cultivating eggs in sterile conditions 
for further study.

PO2.69

Plasma Pharmacokinetics of a New Palatable Oral 
Ivermectin Formulation in Comparison with an Oral Paste 
in Horses
Thomas, Emmanuel; Metz, W.; Hartmann, M.; Zschiesche, E.
Intervet Schering Plough, Schwabenheim, Germany

Introduction: Plasma pharmacokinetics have been shown 
to be in close relationship with clinical anthelmintic efficacy 
in horses. This study was conducted to determine the plasma 
pharmacokinetics of a new oral ivermectin formulation in 
comparison with an oral paste in horses.

Methods: Two groups of eight unfed adult horses were 
treated orally with Vectin® chewable tablets (Intervet-SPAH) 
or Ivomec®P (Merial) at 0.2 mg/kg BW in a crossover design 
including a 6 week washout period. Blood was taken 18 times 
(day 0-21). Plasma ivermectin concentrations were measured 
using a validated HPLC/fluorescence method (LOQ=0.25 
ng/mL). The parameters Cmax, Tmax, AUC0-LOQ, MRT and 

T>1ng/mL were calculated. To investigate bioequivalence, 
error variances were estimated from an ANOVA (fixed intra-
subject effects: treatment, period, fixed inter subject effect: 
sequence, random effect: animal within sequence).

Results: 

Significant treatment effects (p<0.05) were observed for 
AUC0-LOQ and Cmax.

Mean pharmacokinetic parameters (range)

	 Vectin®	 Ivomec®P	 Bioequivalence

Cmax (ng/mL)	 81.1 (59.5-107.2)	 64.9 (12.9-100.5)	 no

Tmax(h)	 4.1 (2-6)	 5.4 (2-24)	 -

AUC0-LOQ (ng/mL.h)	 5129 (3220-8559)	 4057 (690-6122)	 no

MRT (h)	 110.3 (90.8-131.4)	 110.9 (70.7-138.6)	 yes

T>1ng/mL (days)	 20.1 (16-21)	 19 (7.4-21)	 yes

Discussion: The systemic ivermectin exposure was signifi-
cantly higher in the Vectin® group than the Ivomec® group 
as indicated by higher AUC and Cmax values. The variability 
of the plasma profile was higher in the Ivomec®P group. Al-
though no product was spit out visibly, this might reflect an 
only partial swallowing of the paste in some horses. 

Conclusion: The new chewable tablets led to a higher and 
more consistent systemic exposure than the paste. This 
might be correlated with a more consistent antiparasitic ef-
ficacy and a lower risk of parasite resistance.

PO2.70

Combined Administration of Fenbendazole and 
Praziquantel Against Toxocara canis and Ancylostoma 
caninum in Pregnant Dogs and their Puppies
Vera, Yolanda1; Ibarra, Froylan1; Ambia, Joaquin1; Figueroa, 
Antonio1; Ochoa, Pedro 2

1. Departamento de Parasitologia de la Facultad de Medicina 
Veterinaria y Zootecnia - UNAM, México, D.F, Mexico; 2. Departamento 
de Genetica y Bioestadística de la Facultad de Medicina Veterinaria y 
Zootecnia - UNAM, Mexico, D.F, Mexico

The aim of the present study was to evaluate the efficacy of a 
combined administration of fenbendazole and praziquantel 
on the elimination of T. canis and A. caninum in pregnant 
dogs and their puppies. Ten pregnant dogs or lactating with 
their puppies, all positive to Toxocara and Ancylostoma 
eggs were included in the trial for treatment. Then single 
oral administration of 100 mg de fenbendazol y 10 mg de 
praziquantel (0.5 ml/kg) were given during 3 days followed 
by daily coprological analyses during 6 days to determine 
the percentage of egg reduction. The data were submited to 
an ANOVA to determine posible differences between treat-
ments. Results indicated a percentage of egg reduction for T. 
canis in the mothers of 57.1, 90.6, 91.0, 96.7 and 98.4 and for 
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A. caninum, of 96.1, 97.2, 98.0, 98.5 and 98.7% for days 2 to 
6 respectively. Reduction on the litter infected with T. canis, 
was 79.0, 97.2, 98.8, 99.5, 99.9, and for A. caninum 91.1, 99.0, 
100, 100 y 100% for days 2 to 6, respectively. Comparison in 
sex between puppies infected with T canis showed no statis-
tical difference in egg reduction. However, female puppies 
parasitized with A. caninum showed a 99% egg reduction by 
day 2 after treatment. The combined administration of these 
drugs exerts high efficacy either in puppies and mothers 
from the first day of treatment. Study financially supported 
by laboratorios SALUD ANIMAL S.A. de C.V.

PO2.71

Determination of the Effectiveness of Levamisole in 
Goats
Amaral, Carlos H.; Leite Filho, Ronaldo V.; Aguiar, Thiago N.; 
Sprenger, Lew K.; Gonçalves, Ricardo B.; Franciosi, Aline; 
Dewes, Adriana; Molento, Marcelo Beltrao
UFPR, Curitiba, Brazil

Gastrointestinal parasites cause great damage in sheep and 
goats. Levamisole (LEV) is an antiparasitic drug that acts as a 
cholinergic agonist promoting hyperexcitability and spastic 
paralysis. This drug has been used by goat producers on what 
is indicated for sheep (4.5mg/kg). The objective of this work 
was to determine the effectiveness of LEV in goats compared 
to sheep. Animals were divided in 4 groups of each species 
(n=7) belonging to Böer goats and crossbred sheep, with 
similar management. G1: received 4.5mg/kg, G2: 6.75mg/
kg, G3: 9.0mg/kg of LEV, and G4: control. The animals were 
evaluated for nematode faecal egg (EPG), coproculture, 
FAMACHA, packed cell volume (PCV), and plasma protein 
(PP). Comparison was made using RESO. The results of the 
coproculture showed to be similar before and after treatment 
in goats. There was a higher prevalence of Trichostrongylus 
sp. followed by Haemonchus sp. In sheep there a was greater 
prevalence of Haemonchus sp. followed by Trichostrongylus 
sp., but this result was reversed after treatment. LEV was 
ineffective for goats in all treatments (29, 0, and 63%). The ef-
fectiveness calculated for sheep was 86, 93 and 99%, respect-
ively. However, only the dose of 9.0 mg/kg was considered to 
be highly effective. The results have shown a correlation be-
tween FAMACHA and PCV (1:0.75). LEV inefficiency in goats 
may be due to the different kinetics compared to sheep. One 
should be careful when monitoring and recommending LEV 
for the control of nematodes in goats.

PO2.72

The Efficacy of Ivermectin in Dexamethasone Treated 
Young Cattle
Areskog, Marlene
Department of Parasitology (SWEPAR), Swedish University of 
Agricultural Sciences, Uppsala, Sweden

An experiment was carried out to study the possible inter-
action between immunosuppression and efficacy of anthel-
mintic treatment in young cattle. Two groups (A and B) each 
of seven calves were experimentally inoculated at the start 
of the experiment with an equal mixture of 30,000 infective 
third stage larvae of Cooperia oncophora and Ostertagia 
ostertagi. Blood parameters and faecal egg counts (FEC) were 
then monitored from day 0 until day 35. The calves in B were 
immunosuppressed by intramuscular injections of short and 
long term acting dexamethasone (Dexadreson® vet. Intervet 
0.08 mg/kg and Vorenvet® vet. Boehringer Ingelheim Vet-
medica 0.25 mg/kg) at days 22 and 24, respectively. Three 
days post patency (day 24) groups A and B were injected 
subcutaneously with ivermectin (Ivomec inj., Merial) at the 
normal dose rate (0.2 mg/kg). The faecal egg count revealed 
a significant difference (p<0.001) in FEC patterns between 
groups A and B. Although, both groups still excreted eggs 
(100-200 epg) 11 days post anthelmintic treatment, there 
was a significant (p=0.025) difference in the reduction of 
eggs in groups A and B between days 23 and 35, where 
group A had a higher reduction. After 35 days, 10 animals 
from both groups were sacrificed, and established gastro-
intestinal worms were collected and counted. No Ostertagia 
were found in the abomasums, but low numbers of Cooperia 
remained in the small intestines. Overall, this experiment 
showed that the animals were immunosuppressed by dexa-
methasone and also indicated that there might be a possible 
interaction between the efficacy of anthelmintic treatment 
and immunity.

Zoonoses

Wednesday, August, 12, 2009

PO2.73

Toxoplasma gondii: Evidence of Sexual Transmission in 
Sheep
Lopes, Welber D. Z.; Santos, Thaís R.; Sakamoto, Cláudio A. M.; 
Silva, Helenara M.; Vicentini, Frederico F.; Costa, Gustavo H.; 
Oliveira, Gilson P.; Costa, Alvimar J.
CPPAR/UNESP, São Paulo State University, FCAV, Jaboticabal, SP, Brazil., 
Jaboticabal, Brazil
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Reproductive rams experimentally infected with T. gondii 
were distributed into three groups: GI, one ram inoculated 
with 2.0x105 oocysts; GII, one ram infected with 1.0x106 
tachyzoites; and GIII, one ram maintained as an uninfected 
control. After inoculation of the rams with T. gondii, 12 
reproductive non-pregnant ewes, serologically negative for 
reproductive diseases, particularly toxoplasmosis, were dis-
tributed into three groups. Groups were then synchronized 
and naturally inseminated by infected rams: GIV, five ewes 
inseminated by the GI ram; GV, five ewes inseminated by the 
GII ram; and GVI, two ewes inseminated by the control ram. 
Serum collected from ewes on days -14, -7 and zero (prior to 
insemination), and on days 1, 3, 5, 7, 11, 14 and weekly until 
birthing, was screened for the presence of antibodies against 
T. gondii using indirect immunofluorescence (IFI). Bioassays 
were conducted on semen samples, ewe tissue samples, and 
samples of their respective offspring. After insemination, five 
of the ewes presented specific antibodies against T. gondii. 
Two were inseminated by the ram inoculated with oocysts 
(GI) and three by the ram inoculated with tachyzoites (GII). 
The bioassay made it possible to determine the presence 
of T. gondii in semen samples of infected rams on the day 
of insemination and in ewe tissue samples that presented 
antibodies against T. gondii after insemination. Results from 
additional studies (PCR and immunohistochemical), should 
corroborate this proof of a new toxoplasmosis transmission 
route. This information would certainly contribute to clarify-
ing the high prevalence of this zoonosis in sheep. 

PO2.74

Histopathology of the Reproductive System of Male 
Sheep and Goats Experimentally Infected with 
Toxoplasma gondii
Lopes, Welber D. Z. 1; Santos, Thaís R.1; Luvizotto, Maria Cecília 
R.2; Santana, Luís Fernando1; Sakamoto, Cláudio A. M.1; Silva, 
Helenara M.1; Oliveira, Gilson P.1; Costa, Alvimar J.1

1. CPPAR/UNESP, São Paulo State University, FCAV, Jaboticabal, Brazil; 2. 
UNESP, São Paulo State University, FOA, Araçatuba, Brazil

This study aimed to describe eventual histopathological 
alterations in the reproductive systems (testicles, epididymi-
des, seminal vesicles and prostate) of small ruminants with 
toxoplasmatic infection. We used nine rams and seven bucks, 
distributed and inoculated with T. gondii, as follows: GI, four 
rams and bucks (2.0 x 105 P strain oocysts); GII, four rams and 
three bucks (1.0 x 106 RH strain tachyzoites); and GIII, one 
ram and one buck maintained as controls. Infection with T. 
gondii was verified using seroconversion analysis (IIF-IgG) 
in all of the infected animals from post inoculation day (PID) 
7 onward. After PID 70, all of the animals were euthanized 
and tissue samples (testicle, epididymis, seminal vesicle 
and prostate) were collected and processed for histological 
analysis. The principal alterations diagnosed included: 
perifocal mononuclear interstitial inflammatory infiltrate in 

the prostate; degeneration and metastatic calcification of 
the testicles; and mononuclear interstitial infiltrate, pyknosis, 
acidophilia and necrosis of the muscle fibers surrounding the 
seminal vesicles. The histopathological findings of this work, 
together with the isolation of T. gondii in fragments of the 
reproductive systems examined (immunohistochemistry), in 
addition to the results obtained by other authors in different 
tissues, suggest that histological alterations diagnosed in the 
reproductive system of rams and bucks infected with the re-
spective protozoan are strongly suggestive of toxoplasmatic 
infection.

PO2.75

Preferred Locations for Cysticercus bovis in Bovine 
Experimentally Infected with Taenia saginata Eggs
Sakamoto, Cláudio A.M.1; Lopes, Welber D. Z.1; Santos, Thaís 
R.1; Soccol, Vanete T.2; Mendonça, Rafael P.1; Soares, Vando E.1; 
Oliveira, Gilson P.1; Costa, Alvimar J.1

1. CPPAR/UNESP, São Paulo State University, FCAV, Jaboticabal, Brazil; 
2. Department of Pathology, Institute of Biological Sciences, Federal 
University of Paraná, Curitiba, Brazil

Preferred locations for Cysticercus bovis were evaluated in 
the striated skeletal musculature and entrails of 25 bovine, 
each experimentally infected with 2x104 Taenia saginata 
eggs. Two bovines were maintained as uninfected controls. 
All of the experimental bovines were euthanized 90 days 
post infection. Next, the carcasses were deboned and 26 
anatomical regions of each bovine were sliced in fragments 
of approximately 5 mm in thickness. Examination of the 25 
bovine samples inoculated with T. saginata eggs led to the 
recovery of 9,258 C. bovis (cysticercs). Of the positive sam-
ples, 75.03% (6,946) were from the skeletal musculature and 
24.97% (2,312) were from the entrails. Accentuated parasit-
ism by C. bovis was verified in the shoulder blade (12.55%), 
heart (11.02%), liver(9.48%), head (8.51%), chuck roll and 
neck (8.25%), strip loin and full tenderloin (7.26%), knuckle 
(6.63%) and back ribs (5.54%), which together totaled 69.24% 
(5,738) of the cysticercs detected. In contrast, low parasitism 
occurred in the brain, spleen, tail muscle, kidneys, esophagus 
and diaphragm, totaling only 3.90% of the 9,258 cysticercs 
detected. Given these results, it can be concluded that specif-
ic skeletal musculature regions, such as the shoulder blade, 
chuck roll and neck, strip loin and full tenderloin, knuckle, 
back ribs and top round, which are not officially examined 
in many countries. To date, these regions have not consti-
tuted preferred locations of Cysticercus bovis. These regions 
deserve greater attention from health inspectors, because 
they contain a greater number of cysticercs compared to the 
remaining regions of a carcass parasitized by Taenia saginata 
larvae.
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PO2.76

Histopathological and Immunohistochemical 
Observations in Pregnant Queens Experimentally 
Infected with Two Major Clonal Lineages of Toxoplasma 
gondii from Brazil
Sakamoto, Cláudio A.M.1; Magalhães, Geórgia M.2; Bresciani, 
Kátia D.S. 3; Gennari, Solange M.2; Pena, Hilda F. J.2; Santana, 
Luís Fernando1; Lopes, Welber D. Z. 1; Santos, Thaís R.1; Costa, 
Alvimar J.1

1. CPPAR/UNESP, São Paulo State University, FCAV, Jaboticabal, Brazil; 
2. USP, São Paulo of University, FMVZ, São Paulo, Brazil; 3. UNESP, São 
Paulo State University, Araçatuba, SP, Brazil

Toxoplasma gondii isolates obtained in Brazil are biologic-
ally and genetically divergent from the isolates described in 
Europe and North America. Histopathological (hematoxylin-
eosin staining) and immunohistochemical analyses were con-
ducted on tissue samples from cats that were inoculated with 
the two major brazilian isolates of T. gondii. The cats were 
orally inoculated with tissue cysts during the middle third 
of gestation and distributed into three groups, containing 
four cats per group. Group A was inoculated with BrI type T. 
gondii, Group B with BrII type, and Group C was maintained 
as control group. Miscarriage occurred in one queen from 
Group A, while premature stillbirth was observed in Group 
B, of one litter. Among Group A queens, endometria with 
accentuated inflammatory infiltrates and necrotic areas were 
observed. In one kitten, verification revealed a lung with 
areas of atelectasia, emphysema, congestion and inflam-
matory reaction. In this lung and in the heart, macrophages 
phagocytosing T. gondii were observed and confirmed by 
immunohistochemistry. Among Group B queens, the pres-
ence of inflammatory cells in skeletal musculature and uteri 
presenting hemorrhage and discrete inflammatory infil-
trates were observed. In the kittens, congestion, atelectasia, 
emphysema and the presence of inflammatory cells were de-
tected in the lungs and in the encephalus. In one litter, hearts 
with necrotic areas and the presence of T. gondii inside 
macrophages were observed and verified by immunohisto-
chemistry. Overall, the isolates of BrI and BrII type T. gondii 
caused similar histopathological alterations in experimentally 
infected pregnant cats and their offspring.

PO2.77

Incidence of Cryptosporidium, giardia and Microsporidia 
in Young Dogs in Brazil
Lallo, Maria Anete; Bondan, Eduardo Fernandes
Universidade Paulista, São Paulo, Brazil

This study aims to investigate the incidence of Cryptospor-
idiumnull result, Giardianull result and microsporidia in fecal 
specimens obtained from dogs in their first year of life in the 
city of São Paulo, Brazil. These protozoans were investigated 

in a prospective study by repeated fecal sampling of dogs 
between 2 and 12 months of age, privately owned and from 
different breeds. Individual fecal samples were collected from 
200 dogs with approximately 2, 4, 6, and 12 months old. For 
the detection of Giardianull result, Cryptosporidiumnull result 
and microsporidia it was used, respectively, the floatation 
technique with lead sulphate, the Kinyoun method and the 
Gram-Chromotrope staining. Ninety-eight dogs (49%) had 
positive results to 1 or more of these protozoan parasites. 
For Cryptosporidiumnull result, prevalences observed at 2, 
4, 6, and 8 months were, respectively, 12.5% (25/200), 10% 
(20/200), 7.5% (15/200) and 7% (14/200); for Giardianull result, 
these prevalences were 32.5% (65/200), 29% (58/200), 25% 
(50/200) and 20% (40/200), respectively. For microsporidia, 
respective prevalences were 5% (10/200), 3% (6/200), 2.5% 
(5/200) and 0.5% (1/200). It was observed that the high-
est incidences for all protozoans occurred in 2 months old 
dogs and progressively declined in the subsequent ages. No 
significant difference in prevalence was observed between 
males and females. Giardianull result was found to be the 
most common protozoan, followed by Cryptosporidiumnull 
result and microsporidia.

PO2.78

Molecular Characterization of Indian Isolate of 
Schistosoma Spindale Collected During an Outbreak of 
Cercarial Dermatitis
Narain, Kanwar; Devi, Kangjam Rekha; Malakar, Mridul; Saikia, 
Sidharth; Mahanta, Jagadesh
Regional Medical Research Centre, NE region (ICMR), Dibrugarh, 
Dibrugarh, India

Background: Schistosoma spindale is an important animal 
schistosome which is also responsible for causing severe 
cercarial dermatitis among farmers in India. Recently, a 
focus of cercarial dermatitis was found in Tinsukia District of 
Assam. The aim of this study was to confirm the identify of 
the species involved using DNA sequencing of the internal 
transcribed spacer two (ITS2). Methodology: Infected snails 
were collected from the affected paddy fields were people 
reported dermatitis. The cercariae were harvested from the 
snails in the laboratory. These cercariae were used to infect 
Swiss albino mice and adult schistosome flukes were re-
covered. DNA was extracted from individual worms and ITS2 
region was amplified using PCR and subsequently sequenced 
using ABI sequencer using BigDye V.3. 

Results and Conclusion: The morphological analysis of adult 
flukes was revealed that the species responsible for cercarial 
dermatitis was S. spindale. Phylogenetic analysis of the ITS2 
region revealed that Indian isolate of S. spindale represented 
a distinct lineage and occupied an intermediate position 
between S. haematobium group and S. mansoni.
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PO2.79

Serological Survey of Rickettsias of the Spotted Fever 
Group in Horses and Dogs in Almirante tamandaré, 
Paraná, Brazil
Batista, Fernanda G.1; Silva, Daniella M.1; Carvalho, Suelen 
G.1; Tezza, Louise B.1; Green, Kerriel T.1; Carvalho, Suelen S.1; 
Pacheco, Richard C.2; Labruna, Marcelo B.2; Biondo, Alexander 
W.1; Molento, Marcelo Beltrao1

1. UFPR, Curitiba, Brazil; 2. USP, Sao Paulo, Brazil

Brazilian Spotted Fever (BSF) is a lethal rickettsiosis in hu-
mans and is endemic in some Brazilian regions. Horses and 
dogs can participate in the disease’s cycle and, when the 
sorology is positive, they can be used as sentinel animals in 
epidemiological studies. The first reported case in the state of 
Paraná occurred in the municipality of São José dos Pinhais in 
2005. This present study was conducted in Almirante Taman-
daré, PR which has never had a reported case of BSF and is 
located 26 km from São José dos Pinhais. Serum samples 
were collected from 71 horses and 20 dogs from 9 properties 
in the region. Ticks were also collected from these animals. 
The owners of these animals responded to a questionnaire in 
order to obtain information about their management. Serum 
samples were processed by indirect Immunofluorescent-anti-
body test (IFAT), using the antigens of Rickettsia rickettsii and 
R. parkeri. Ticks were analyzed by PCR for Rickettsia sp. Ten 
animals were identified as seropositive, 6 (8,45%) horses and 
4 (20%) dogs, with titers varying from 64 to 1024. All the ticks 
were negative. The data reveals that Almirante Tamandaré 
is a vulnerable area for BSF. We consider that BSF has been 
underdiagnosed in many non-endemic regions.

PO2.80

Experimental Infection with Ancylostom ceylanicum in 
Dogs and Efficacy of a Spot on Combination Containing 
Imidacloprid 10 % and Moxidectin 2.5 % (Advocate® / 
Advantage® Multi, Bayer Animal Health)
Taweethavonsawat, Piyanan1; Chungpivat, Sudchit1; 
Satranarakun, Pakkawan2; Schaper, Roland3

1. Thai Veterinary Association, Bangkok, Thailand; 2. Bayer Healthcare 
Animal Health, Bayer Thai, Thailand; 3. Bayer Animal Health GmbH, 
Leverkusen, Germany

Ancylostoma ceylanicum is a prevalent hookworm species in 
dogs in Asia and Australia. Since only few anthelmintics are li-
censed to treat this parasite, an experimental infection model 
was developed to allow subsequent testing of anthelmintics. 
Adult hookworms from necropsied dogs have been collected 
and identified. Female Ancylostoma ceylanicum have been 
isolated and grinded to collect eggs. The eggs were mixed 
with sterile dog faeces and cultivated by using Hada Mori 
technique. Two helminth naïve puppies have been infected 
with 500 L 3 as donor dogs. After patency eggs were col-

lected and cultivated to L3 stage. Twelve dogs were subcuta-
neously injected with 300 L3 of A. ceylanicum. Once patency 
was confirmed, individual eggs per gram (EPG) counts were 
performed daily. At day 20 post infection dogs were allocated 
into treatment and control group. Each dog from the treat-
ment group received a spot on combination containing 10 
% imidacloprid and 2.5 % moxidectin at the manufacturers 
recommended dose. EPG counts were performed daily for 
14 days post treatment. The treatment rapidly reduced egg 
shedding within 3 days post treatment compared to the con-
trol group. No eggs were found in the treated dogs from day 
4 post treatment onwards. EPG counts remained high (4469 
+ 2064) in the untreated control group. The spot on com-
bination containing imidacloprid 10 % and moxidectin 2,5 % 
(Advocate® / Advantage® Multi, Bayer Animal Health) given at 
the recommended dose is highly effective against infection 
with A. ceylanicum in dogs.

PO2.81

Presence of Toxocara spp. in Soil of Altata Beach, 
Navolato, Sinaloa, Mèxico
Rubio Robles, Mario Cesar; Gaxiola C., Soila M.; Gaxiola 
Montoya, Joel; Castro del Campo, Nohemi; Estrada S., 
Guadalupe
Facultad de Medicina Veterinaria y Zootecnia, Universidad Autonoma 
de Sinaloa, Culiacan, Mexico

Toxocara spp. is a common intestinal parasite of dogs and 
cats, and also can result in a condition known as visceral and 
or ocular larval migrans in humans, which is associated with 
inflammation of body organs and or the central nervous sys-
tem, Symptoms of which are caused by the movement of the 
worms through the body, include fever, coughing, asthma, 
or pneumoniae; toxocariasis most often occurs in children, 
who often play or eat dirt contaminated with Toxocara spp. 
eggs disseminated for defecate of dogs and cats in public 
areas, and are extremely resistant to adverse environmental 
conditions, capable of surviving in soil for many months. 
The objective of this work was to determine the presence 
of Toxocara spp. in the soil of Altata Beach of Navolato, 
Sinaloa, Mèxico; this were determined for representative 
sample described by the technique of Thrus eld (2005) was 
used: n=[t*SD/L]2. Where n=sample size, t=value normal 
distribution (Student t) for a 95% con dence level (t = 1.96), 
L=accepted error or precision (5%), and SD=weighted dis-
ease prevalence (%). the number of soil sample determined 
by random samplings was 171, analyzed by the sedimenta-
tion techniques. The results indicate that 57(33.3%) samples 
of soil of Altata beach were positive to Toxocara spp. It is con-
cluded that the contamination with Toxocara spp. represent 
danger for the pets and public health for the family com-
munity, and visitors frequently use these recreation place. It 
is necessary implement control strategies and education for 
the prevention of the infections.
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PO2.82

Data on Echinococcosis/Hydatidosis in Slaughtered 
Animals from Different Areas of Romania
Mitrea, Ioan Liviu1; Ionita, Mariana1; Buzatu, Marius Catalin1; 
Constantinescu, Florinel2; Onac, Diana3

1. Faculty of Veterinary Medicine of Bucharest, Bucharest, Romania; 
2. Sanitary Veterinary Authority of Valcea County, Ramnicu Valcea, 
Romania; 3. Faculty of Veterinary Medicine of Cluj Napoca, Cluj 
Napoca, Romania

Cystic echinococcosis, caused by the larval stages (hydatid 
cysts) of E. granulosus is known as one of the most important 
parasitic infections in livestock in the world. It can estab-
lish itself in many different hosts, including humans, and is 
regarded as one of the most wide-spread zoonoses. Romania 
has been included in the mezoendemic countries, in the 
WHO classification. An epidemiological study was conducted 
during 2008 year, to assess the current status of hydatido-
sis in cattle, sheep, and swine slaughtered in 13 abatoirs 
from three different regions of Romania. Hydatid cyst count 
and characterization were realized based on routine meat 
inspection of 5983 cattle, 5799 sheep, and 27446 pigs. The 
incidence of hydatic cysts in cattle varied from 21.16% to 
73.05%. In sheep, the incidence of hydatic cysts was compar-
able with the one of cattle, with range between 17.98% and 
74.5%, while in pigs, echinococcocic cysts had an incidence 
of 0.69% to 5.05%. Regarding affected organs, the highest 
percentage was registered in the lung (85.7%, in cattle, and 
93.75% in sheep), followed by the liver (57.1% in cattle, and 
87.5% in sheep). The biggest number of cysts was found also 
in the lung (78.6% from total number of cysts in cattle, and 
49.5% in sheep). In the liver were found 17% from the total 
count of cysts in cattle, and 47.6% in sheep. The hydatic cysts 
developed in spleen and kidney represented less than 3% of 
the total counted cysts. The present study provides baseline 
data on the current status of the disease in the area and im-
poses a rigorous parasitological control of the disease.

PO2.83

Prevalence of Toxocara spp. in Dogs of Fields Fishing of 
Navolato, Sinaloa, Mèxico
Rubio Robles, Mario Cesar; Gaxiola C., Soila M.; Gaxiola 
Montoya, Joel; Castro del Campo, Nohemi; Estrada S., 
Guadalupe; Lopez V., Martin
Facultad de Medicina Veterinaria y Zootecnia, Universidad Autonoma 
de Sinaloa, Culiacan, Mexico

Toxocara spp. are common intestinal parasite of dogs and 
cats, continuously acquire infections from the environ-
ment, they may develop a serious illness or even die before 
a prenatally or lactogenically; not only can cause disease in 
their respective hosts, also can result in a condition known as 
visceral and or ocular larval migrans in humans and repre-

sents a serious health problem, for animals and humans. The 
objective of this work was to determine the prevalence of 
Toxocara spp. in dogs of fields fishing of Navolato, Sinaloa, 
Mèxico. This were determined for a representative sample 
with both sexes and cradle described by the technique of 
Thrus eld (1995) was used: n=[t*SD/L]2. Where n = sample 
size, t = value of the normal distribution (Student t) for a 95% 
con dence level (t = 1.96), L = accepted error or precision 
(5%), and SD = weighted disease prevalence (%). On the basis 
of the technique described, the total number of sample ani-
mals determined for random sampling was 134. For each dog 
feces were collected rectally by digital stimulus into plastic 
bags and transported under refrigeration at 4°C to the FMVZ-
UAS, and processed by the otation technique with sugar 
solution. The results indicate that of the 134 dogs analyzed 
13 (9.7 %) were positive to Toxocara spp. This be an issue of 
importance in the community because frequently these dogs 
roam in and around the town and can distribute parasites, 
and residents as visitors ignore about parasitic diseases that 
dogs can transmit them.

PO2.84

Ancylostoma spp. in Sand of Altata Beach of Navolato, 
Sinaloa, Mèxico
Gaxiola C., Soila M.; Rubio Robles, Mario Cesar; Castro 
del Campo, Nohemi; Gaxiola Montoya, Joel; Estrada S., 
Guadalupe
Facultad de Medicina Veterinaria y Zootecnia, Universidad Autonoma 
de Sinaloa, Culiacan, Mexico

The moist sand of beaches can act as reservoir or vector of 
zoonotic parasite potentially pathogens,how Ancylostoma 
spp. that infect the host by eggs and larvae penetrating the 
skin of bare feet or hands that have contacted with con-
taminated sand, and produce Larva migrans, also known as 
creeping eruption or sandworm eruption, characterized by 
tortuous migratory lesions of the skin, this represent risk for 
health humans and pets that have contacted with contam-
inated sand. The objective of this work was to determine 
the presence of Ancylostoma spp. in moist sand of Altata 
beach of Navolato, Sinaloa, Mèxico. this were determined for 
representative sample described by the technique of Thrus 
eld (2005) was used: n=[t*SD/L]2. Where n=sample size, 
t=value of the normal distribution (Student t) for a 95% con 
dence level (t =1.96), L=accepted error or precision (5%), and 
SD=weighted disease prevalence (%); the total of composite 
sample of sand determined by random samplings was 162, 
took surface moist sand scraping of 100 grams of sand for 
each sample and deposited it in plastic bags; transferred to 
the laboratory of parasitology of the FMVZ-UAS to be ana-
lyzed by the sedimentation technique. The results indicate 
that 102 (62.9%) samples were positive to Ancylostoma spp.; 
It is concluded that the contamination with Ancylostoma 
spp. represent high risk for the pets and public health, yet 
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residents as visitors ignore about parasitic diseases that dogs 
can transmit them it is necessary implement control strat-
egies and education for the prevention of the infections.

Animal Production

Thursday, August, 13, 2009

PO3.1

Resistance of Santa Ines and Crossbred Ewes to Naturally 
Acquired Gastrointestinal Nematode Infections
Amarante, Alessandro F. T.1; Susin, Ivanete2; Rocha, Raquel A.1; 
Silva, Mauricia B.1; Mendes, Clayton Q.2; Pires, Alexandre V.2

1. UNESP - Universidade Estadual Paulista, Botucatu - SP, Brazil; 2. 
ESALQ - USP, Piracicaba - SP, Brazil

This trial was carried out to evaluate comparatively the 
degree of resistance to naturally acquired gastrointestinal 
nematode infections in sheep of the following genetic 
groups: purebred Santa Ines (SI), and SI crossbred with 
Dorper (SIxDO), Ile de France (SIxIF), Suffolk (SIxSU), and Texel 
(SIxTE). Fifteen ewes of each group were raised indoors until 
12 months of age. At this age, they were moved to pasture 
and were evaluated for six months. The highest fecal egg 
count (FEC) mean was recorded in SIxTE group in Febru-
ary (2020 eggs per gram). However, significant difference 
between group means occurred only between SI (FEC = 80) 
and SIxIF (FEC = 347) groups in January. All groups showed 
a progressive reduction in body weight throughout the 
experiment with a weight loss from 12.0% (SIxTE) to 15.9% 
(SIxSU). In general, the animals with higher FEC presented 
the lowest packed cell volumes and blood eosinophils values. 
Immunoblobulin G (IgG) levels against Haemonchus contortus 
antigens increased in all groups as a result of the exposition 
to parasites and remained relatively constant until the end of 
the study, excepting the SIxSU and SIxTE that showed a rise 
in IgG levels in the last sampling which coincided with reduc-
tion in mean FEC. In conclusion, all breeds evaluated showed 
promising results when crossbred with the Santa Inês hair 
sheep. Crossbreeding can increase sheep production with 
maintenance of a satisfactory degree of resistance, especially 
to H. contortus and Trichostrongylus colubriformis, the major 
nematodes detected in the flock.

PO3.2

Natural Evolution of Neospora caninum Infection in a 
Dairy Herd of Italy
Dalle Palle, Daniele2; Barberio, Antonio1; Cunico, Paolo2; 
Frangipane di Regalbono, Antonio3; Capelli, Gioia1

1. Istituto Zooprofilattico delle Venezie, Legnaro, Italy; 2. Veterinary 
Practitioner, Vicenza, Italy; 3. Department of Experimental Veterinary 
Science, University of Padova, Italy

The increase of abortion rate from 5.9% to 10.1% apparently 
due to neosporosis (seroprevalence 31% and 31.5% in 2005 
and 2006) in a dairy herd of north-eastern Italy, induced the 
owners and their veterinarian to explore the epidemiology of 
the infection and to estimate its economic impact before to 
apply a control plan. The herd is officially free for brucellosis, 
leucosis and tubercolosis and vaccinated against BoHV-1, PI3, 
BRSV and Pasteurella. BVDV is under control by serology on 
6-month calves. In the 2-years study the herd was managed 
as usual, animals were sampled 3 times, aborted foetuses 
collected for diagnosis and data annotated for statistical 
association. In total, 480 sera from 219 cattle were tested 
(cELISA, VRMD Inc) and seroprevalence showed a tendency 
of significant decrease in time (45.7%-31.5%-28%; p=0.05). In 
all the samplings seroprevalence was higher in raised animals 
vs purchased animals and at the 3th sampling additional 
association was found with increasing age and with gravid/
lactating cows vs heifers. In the study period, 25 abortions 
occurred (abortion rates 8.7% and 6.0%) and Neospora 
only was found with PCR (7/14). Seroprevalence in aborting 
cows was significantly higher at the 2nd and 3th sampling. 
The mean calving interval was always higher in seroposi-
tive cows with a tendency to be significant at the 1st and 
2nd sampling. Neospora infection was mainly maintained 
vertically (65%), but a considerable amount of transmission 
(35%) seemed to be horizontal (seropositive 6-months calves 
from seronegative mothers). Fertility cost was € 129.75 (USD 
163.38) per cow.

PO3.3

Hematolgical Parameters of Goats Naturally Infected by 
Gastrointestinal Nematodes
da Silva, Helenara Machado1; Teixeira, Izabelle Auxiliadora 
Molina de Almeida1; Resende, Kleber Tomás1; Molento, 
Marcelo Beltrão2; Ferreira, Daniel de Souza1; Malheiros, 
Euclides Braga1; Silva, Herymá Giovani Oliveira1; Oliveira, 
Gilson Pereira1; de Oliveira, Daiana1; Akinaga, Lena1

1. Universidade Estadual Paulista "Júlio de Mesquita FIlho", Jaboticabal, 
Brazil; 2. Universidade Federaldo Paraná, Curitiba, Brazil

Parasite infection is a serious problem for goats and the spe-
cies that is the most relevant is Haemonchus contortus, which 
provokes anemia in the animals. A complete examination of 
the animal health is important to characterize the source of 



Abstracts: World Association for the Advancement of Veterinary Parasitology	 Calgary, Canada, 2009

181

the anemia. In this way, the aim of this study was to evalu-
ate the effect of two grazing intensity on the hematological 
parameters of 22 Boer Saanen female goats (40 kg of BW, in 
average) naturally infected with gastrointestinal nematodes. 
Eggs counts per gram of feces (EPG), coproculture analysis, 
Famacha score, packed cell volume (PCV) and haemogram in 
the goats into low (n=11) and high (n=11) grazing intensity 
treatments were evaluated every 12 days. It was observed a 
significantly effect of the interaction between treatment and 
day of evaluation, whereas animals subjected to low graz-
ing intensity presented higher counting. For all the others 
parameters there were no differences between treatments 
(P>0.05). The EPG, in average, were 1033.3 and 1554.5 in the 
animals submitted to high and low grazing intensities, re-
spectively. In the coproculture analysis, Haemonchus sp. was 
predominant (around 60%), followed by Trichostrongylus sp. 
(around 30%). In average, the goats presented Famacha score 
1 and 23% of PCV, beyond the minors counting of hemo-
globin and eosinophils were 7.93 g/dL e 3.46 L, respectively. 
These results showed that grazing intensity did not affect 
parasite infection in goats, however some hematological 
alteration can be observed, not directly related to parasite 
infection. 

PO3.4

Ruminant Nematodes in Pasture Under Different Grazing 
Systems with Sheep and Cattle
Torres, Sonia S.1; McMannus, Concepta M.1; Amarante, 
Alessandro F.2; Verdolin, Viviane1; Dallago, Bruno S.1; 
Louvandini, Helder1

1. Universidade de Brasília, Brasília, Brazil; 2. Universidade Estadual 
Paulista, Botucatu, Brazil

The aim of this study was to evaluate the effect of differ-
ent pasture management systems on the parasitic load (L3 
larvae) in sheep. The experimental period was 99 days, in a 
rotational system (seven days occupation and 21 days rest) to 
evaluate different management systems: isolated, alternate 
and simultaneous with cattle and sheep. The area was eight 
hectares subdivided in eighteen paddocks using Panicum 
maximum vr Tanzânia grass. Twenty mixed breed cattle, 
thirty lambs and fifteen ewes were used (sheep were Santa 
Inês breed). Grass was collected for recovery and identifica-
tion of L3 each week pre and post grazing of the paddocks. 
Medium sized correlations were found between number of 
L3 of the same larva at entry and exit of the animals. In all 
systems the decreasing number of larvae was Haemonchus 
spp, Trichostrongylus spp, Strongyloides spp, Cooperia spp, 
and Oesophagostomum spp, There was an increase in the 
degree of infection depending on the system used, with the 
simultaneous system showing the best results with lowest 
degree of pasture contamination. 

PO3.5

An Efficacy Trial of Four Cattle Anthelmintics Based on 
Gastrointestinal Nematode Recovery
Edmonds, Matthew David; Edmonds, Jenifer D.; Johnson, 
Edward G.
Johnson Research, Parma, ID, USA

In June 2008, 122 yearling heifers were obtained from pas-
tures in northern California with a history of anthelmintic 
resistance and transported to a dry lot facility in southwest-
ern Idaho, USA. Fifty heifers with the highest fecal egg per 
gram counts were selected for study enrollment. Candidates 
were equally randomized to treatment with either injectable 
ivermectin (Ivomec®, Merial, 0.2 mg kg-1BW), injectable moxi-
dectin (Cydectin®, Fort Dodge, 0.2 mg kg-1BW), oral fenbend-
azole (Safe-Guard®, Intervet, 5.0 mg kg-1BW), oral oxfendazole 
(Synanthic®, Fort Dodge, 4.5 mg kg-1BW) or saline. At 14 days 
post-treatment, nematodes were recovered from the aboma-
sum, small intestine, and large intestine. In the control group, 
10/10 animals were parasitized with adult and L4 stages of 
Ostertagia ostertagi and 9/10 with adult Cooperia spp. Based 
on geometric mean percent reduction versus saline controls, 
fenbendazole, oxfendazole, and moxidectin were >90% ef-
ficacious against adult and L4 stages of O. ostertagi (P<0.05). 
Ivermectin was 90% efficacious against adult O. ostertagi 
(P<0.05) and 81% against L4 stages. Versus controls, fen-
bendazole and oxfendazole were >90% efficacious against 
adult Cooperia spp. while moxidectin was 88% efficacious 
(P<0.05). Ivermectin treatment resulted in no reduction in 
adult Cooperia spp. The study was sponsored by Fort Dodge 
Animal Health. 

PO3.6

Parasitological Survey and Determination of Metabolic 
Profiles of Farmed Eland (Taurotragus oryx) in the Czech 
Republic
Lukesova, Daniela1; Kocisova, Alica2; Silberova, Petra1; 
Mayova, Alena1

1. Czech University of Life Sciences Prague, Prague, Czech Republic;  
2. University of Veterinary Medicine in Kosice, Kosice, Slovak Republic

Farmed eland (Taurotragus oryx) were kept under husbandry 
conditions at the farm (CULS Prague) in the Czech Republic 
and monitored to obtain information of health status and ef-
fects of nutrition. Faecal egg count patterns and clinical signs 
associated with their gastro-intestinal (GI) parasites were 
monitored at fortnightly intervals during 9 (Giardia spp.) to 
15 months (coccidia and helminths). Cysts of protozoa (Giar-
dia spp.) were recovered in 20,7% (n=87) of individual faecal 
samples and increased during the grazing season from June 
(30,00%) to September (36,36%) and peaked in July, August 
(72,73%). Prevalence of oocysts (Eimeria spp.) was distinctly 
higher 56,69% (n=157) with 100,00% peak in June and higher 
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prevalence (≥ 80,00%) from April to October. Nematode 
eggs infection levels (genus Chabertia, Oesophagostomum, 
Trichostrongylus spp., Ostertagia, Capillaria) were identify 
in 57,96% (n=157), using flotation techniques. Our findings 
suggest different nematode infection due to husbandry 
conditions but to a lesser extent to species or individual 
susceptibility. Only a few trematode eggs (Dicrocoelium spp.) 
by sedimentation method and no lung worms larvae by Bear-
mann and Vajda methods were confirmed. No differences 
in faecal egg counts could be found between the sexes and 
different age groups. No clinical signs, such as loss of faecal 
consistency, could be correlated with faecal egg counts (P > 
0.05). To evaluate the use of biochemical analysis were made 
screening of 20 blood serum samples of elands (Taurotragus 
oryx) after immobilisation and analyzed by IDEXX Labora-
toires ( (Cymedica Ltd. comp.) for 13 biochemical parameters 
using VetTest analyzers, 10 haematological parameters 
by QBC VetAutoread and 8 blood gasses and electrolytes 
by VetStat (effect of eland’s age and sex on all parameters 
values by General Linear Mixed Model using the SAS System 
V 9.1.) Were found only effect of age on creatinine, lower 
in young animals (F(4,13)= 5.1, P < 0.01; range= 100 – 165 
µmol/l, mean= 142 µmol/l). It follows from results obtained, 
elands were under stress before immobilisation (high levels 
of creatine kinase, pH, K+ or glukose) and very low pCO2 
levels. Identification of elands and knowledge of the seasonal 
variation of their helminths can contribute greatly to a well-
adjusted species-specific management and helminth control 
program. Our results will be used as reference values for 
further studies and project was supported by Gant Agency of 
the Czech Republic No. 51120/1161/1603 FRV .

PO3.7

Endoparasitosis and Ectoparasitosis at Pig Farm
Nitovski, Atanas2; Jotanovic, Stoja1; Milenkovic, Milinko2; 
Milanovic, Valentina 2; Radovic, Bisa 2

1. Agriculture Faculty, Banja Luka, Bosnia and Herzegovina; 2. 
Agriculture Faculty, Zubin Potok, Serbia

Introduction: Preventive parasitological and dermatological 
examinations about ecto- and endoparasitic presence were 
taken twice in year, at spring and autumn, on industrial pig 
farm, which had its own breeding stock, weaners, grow-
ers and finishers. The results of those examinations shown 
causative agents of parasitic infection, type of those agents, 
intensity of infection and suggestion about therapy, based 
on those data.

Methods: This investigation were taken at industrial pig 
farm, called “Reprocentar”, near Leskovac, city in Serbia, an 
period 1995-2000. The samples of faeces and samples of 
derma scarification, taken from all categories of animals, 
were examined by standard parasitological methods. Diag-
nosis were taken during the autopsy of dead animals, or at 

the slaughterhouse, too. The faeces samples were taken from 
30 animals of any particular category.

Results: There were parasitic infections at all pigs categories, 
according to results from this trial.

There were protozoan infections with Balantidium coli, 
Eimeria perminuta and Eimeria debliecki, helminthosis 
caused with Ascaris suum, Strongiloideus ransomi and ecto-
parasitosis caused by Sarcoptes scabiei, at piglets to 25 kg of 
body weight.

Balantidium coli, Eimeria (mixed infections),Ascaris suum, 
ascaridosis and echinococcosis (at the slaughterhouse) were 
found at finishers. Scabies were found in 5% of animals in this 
category.

Parasitic infections with Eimeria sp. Balantidium sp. And 
Ascaris sp. were found at breeding stock.

Conclusion: According to the results of coprological exam-
ination and examination of derma scarification, we made 
conclusion that ascaridosis and scabies were dominate para-
sitic infections at this pig farm.

PO3.8

Efficacy of Fenbendazole and Eprinomectin in New York 
Dairy Replacement Heifers as Determined by Fecal Egg 
Count Reduction
Bowman, Dwight D.1; Liotta, Janice L.1; Lucio-Forster, Araceli1; 
Bliss, Donald 2; Newcomb, Harold L.3; Linden, Thomas C.4; 
Nydam, Daryl V.4

1. Cornell University, Ithaca, NY, USA; 2. MidAmerica Ag Research, 
Verona, WI, USA; 3. Intervet/Schering-Plough Animal Health, Batesville, 
MS, USA; 4. Department of Population Medicine and Diagnostic 
Sciences, Cornell University, Ithaca, NY, USA

Introduction: The objective of the study was to test the field 
efficacy of fenbendazole (FEN, medicated crumble mixed in 
the daily ration at 5mg/kg of body weight) and eprinomec-
tin (EP, pour-on formulation applied at 500 mcg/kg of body 
weight) when administered to dairy replacement heifers in 
New York State as determined by fecal nematode egg count 
reduction. 

Methods: Between December 15, 2008 and January 30, 
2009, a convenience sample of eight dairy farms raising 
replacement heifers on pasture in the summer and fall were 
screened for nematode eggs per 3 grams [EP3G] using the 
Wisconsin Modified Sugar Flotation method done independ-
ently by two laboratories. Six herds met the inclusion 
criterion of an average of at least 10 nematode EP3G of feces. 
Then, 20 yearling heifers in each herd assigned to receive 
either fenbendazole or eprinomectin were haphazardly 
selected for sampling per rectum with coded samples being 
sent to the two laboratories for EP3G determinations in a 
blinded fashion. Fourteen days after all animals in each group 
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were treated, the previously sampled animals were again 
sampled for EP3G determination. 

Results: There were 3 farms and 58 animals in the FEN group 
and 3 farms and 60 animals in the EP group. Average pre-
treatment EP3Gs were 22 in the FEN group and 14 in the EP 
group. 

Discussion: Results of the post-treatment EP3Gs have not yet 
been fully compiled. Supported by Intervet/Schering-Plough 
Animal Health and performed under IACUC 2008-0188 at 
Cornell University.

PO3.9

Evaluation of the Association Between Isospora suis 
Infection and Post-Weaning Performance on Three 
Southwestern Ontario Swine Farms
Aliaga-Leyton, Andrea; Friendship, Robert M.; Dewey, Cate; 
Todd, Cory; Peregrine, Andrew S.
Ontario Veterinary College, University of Guelph, Guelph, ON, Canada

In recent work, oocysts of Isospora suis were detected in the 
feces of suckling piglets on 35 of 50 (70%) pig farms in south-
ern Ontario. Furthermore, litters of pigs that were positive for 
oocysts were significantly more likely to exhibit diarrhea than 
negative litters. In order to determine the impact of I. suis on 
production, a prospective cohort study was conducted on 
a convenience sample of 3 swine farms in Ontario, to deter-
mine the association of I. suis infection with weight gain in 
pigs up to 8 weeks of age. Fecal samples were collected from 
randomly selected piglets in each of 72 litters and examined 
for oocysts using the Cornell-Wisconsin centrifugal floata-
tion method. Piglet weight was recorded 6 times (at 1, 2, 3, 4, 
5 and 8 weeks of age). If one or more piglets in a litter were 
found shedding I. suis oocysts at 2 or 3 weeks of age the litter 
was classified as infected. A linear mixed model with random 
intercepts was used to examine the effect of infection on 
weight gain. On average, pigs from infected litters were 1.4 
kg (95% CI = 1.1–1.8 kg, P<0.001) lighter than pigs from non-
infected litters at 62 days of age. Thus, I. suis infection during 
the nursing stage was associated with significantly lower 
weights of pigs at 62 days of age.

PO3.10

Paramphistomosis in Argentina: Current Situation
Sanabria, Rodrigo1; Romero, Jorge1; Rumi, Alejandra2

1. Centro de Diagnóstico e Investigaciónes Veterinarias, Facultad de 
Ciencias Veterinarias, Universidad Naciona de La Plata, Chascomus, 
Buenos Aires, Argentina; 2. División Zoología Invertebrados, Museo de 
La Plata, Facultad de Ciencias Naturales y Museo, Universidad Nacional 
de La Plata, La Plata, Buenos Aires, Argentina

Introduction: Paramhistomids’ importance has been in-
creased since the second half of 90’s decade in Argentina, 

due to new findings where it hasn’t been detected before. 
Studies are carrying out in order to find out their significance 
in animal’s health and production.

Methods: For genus and species identification, flukes 
from different location were processed trough histological 
methods. Potential intermediate hosts (IH) snails were col-
lected, and laboratory strains of those were subjected to 
experimental infections. A three year study was performed in 
a sheep farm, searching for seasonal trends of amphistome 
infestation, measured by the fecal egg shedding (FES) and its 
relationship with environment.

Results: samples were classified as Paramphistomum 
leydeni. By this time, this is the only detected species of this 
genus. Regarding the IH, natural infection was detected in 
Lymnaea viatrix. This was confirmed on a laboratory strain of 
this snail. 

An increase of FES has been seen on spring, related to posi-
tive soil hydric balance in previous fall, which indicates a 
higher infection rate from fall to winter. 

Conclusions: P.leydeni was reported in Argentina by the first 
time, and it showed receptive to L.viatrix as IH. However, we 
can’t deny the existence of another species, and also for the 
IH. Sheep showed marked seasonality in FES, suggesting a 
yearly trend of infection for template weather and hydric 
excesses in fall and spring.

We speculate that recent amphistome spreads has been 
favored by such factors in different country locations, added 
to the increase of the livestock movement trough provinces. 

PO3.11

Eosinophils in the Small Intestine are Negatively 
Correlated with Faecal Dry Matter in Merino Sheep 
Challenged with Trichostrongylus colubriformis and 
Teladorsagia circumcincta
Williams, Andrew1; Karlsson, John2; Palmer, Dieter2; Williams, 
Ian1; Vercoe, Phil1; Greeff, Johan2; Emery, David3

1. University of Western Australia, Crawley, WA, Australia; 2. 
Department of Agriculture and Food Western Australia, South Perth, 
Australia; 3. University of Sydney, Sydney, Australia

Introduction: Diarrhoea is a major problem in sheep produc-
tion as soft faeces adhere to wool, reducing the value of the 
fleece and pre-disposing animals to flystrike. Diarrhoea is 
associated with intake of nematode larvae, but sheep that 
are highly immune to nematodes still suffer from diarrhoea. 
The purpose of this experiment was to investigate the im-
mune response of sheep that have been selectively bred for 
resistance to nematode parasites, and whether this immun-
ity could be responsible for diarrhoea. We hypothesised that 
inflammatory granulocytes in abomasal and small intestinal 
tissue sections would be negatively correlated with faecal dry 
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matter (FDM) following an artificial challenge of nematode 
larvae. 

Methods: Forty 20-month-old Merino rams were selected 
from a flock that has been bred for low worm egg counts for 
the past 20 years. Rams were housed indoors and challenged 
daily with 500 T. colubriformis and 500 T. circumcincta infect-
ive larvae for six weeks. Faecal samples were collected weekly 
and FDM determined. After six weeks the rams were eutha-
nased. Tissue samples were taken from the abomasum and 
duodenum. The average number of eosinophils, mast cells 
and globule leukocytes per mm2 of tissue were determined. 

Results: There was a significant correlation (r -0.42, P<0.001) 
between eosinophils in the small intestine and average FDM 
over the course of the experiment. Eosinophils in the aboma-
sum, and mast cells and globule leukocytes in both organs, 
were not correlated with FDM.

Conclusions: Eosinophils produced in the duodenal mucosa 
in response to nematode larval challenge are associated with 
a significant softening of the faeces. Eosinophils are involved 
in the immune response to parasites, so it is the rejection 
of larvae that results in diarrhoea and not a large parasite 
burden. Therefore, breeding sheep for low worm egg counts 
will not necessarily reduce diarrhoea. 

Diagnosis / PCR

Thursday, August, 13, 2009

PO3.12

PCR Detection of Taenia spp. in Rodents in Danish 
Woodlands
Al-Sabi, Mohammad N.S.1; Mathis, Alexander2; Deplazes, 
Peter2; Per, Per M.1; Kapel, Christian M.O.1

1. Department of Agriculture and Ecology, University of Copenhagen, 
Frederiksberg-C, Denmark; 2. Institute of Parasitology, University of 
Zurich, Zurich, Switzerland

Introduction: Infections with Taenia spp. in wildlife develop 
into hydatid cysts in various tissues of mammal intermedi-
ate hosts. The presence of Taenia spp. infection in rodents in 
areas of active public attendance may raise question about 
risk of spread of similar cestodes e.g. Echinococcus multilocu-
laris. Immature Taeniid cysts in rodents are hardly distinguish-
able morphologically and therefore more reliable and precise 
diagnostic tools are developed to overcome this problem. 

Methods: Rodents were trapped in 8 Danish woodlands. 
Cysts or white spots in visceral organs were examined 
morphologically and by PCR amplification of 12S rRNA and 
cox1 genes. Phylogenetic trees were produced and compared 
with previously published trees.

Results: Lesions on internal organs were recognized in 54 
rodents. Of these, 32 were identified as Taenia by PCR, among 
which only 14 could be diagnosed morphologically. The inci-
dence rate was higher in woodlands more distant to rural areas 
and in adult rodents trapped in winter and spring. T. mustelae 
was exclusively found in Bank voles aggregated in two out of 
three woodlands while infections with T. taeniaeformis were 
isolated from three rodent species from six woodlands. Se-
quence variation among T. mustelae was low (0-1.2%, n=17). 
Sequence variation among 13 isolates of T. taeniaeformis 
ranged from 0-1.5%, except one isolate which had sequence 
variations of 19.5% (12S rRNA) and 10.6% (cox1). 

Discussion: PCR gave clear identification of Taenia infections 
in rodents at the species level. Phylogenetic trees produced 
from 12S rRNA and cox1 genes gave different topologies, how-
ever, it was consistent with previous studies.

PO3.13

Preliminary Serological Evaluation of Filter Paper-
Collected Blood and Serum from Cats and Mice 
Experimentally Infected with Toxoplasma gondii
Benjamin, Jane1; Forbes, Lorry B.1; Kutz, Susan2; Gajadhar, 
Alvin A.1

1. Centre for Food-borne and Animal Parasitology, Saskatoon, SK, 
Canada; 2. Faculty of Veterinary Medicine, University of Calgary, 
Calgary, AB, Canada

The collection and storage of whole blood or serum on a 
commercially available filter paper (Advantec) for subsequent 
detection of anti-Toxoplasma gondii antibodies in animals 
was evaluated using a modified agglutination test (MAT). 
Sera and whole blood samples were collected at pre-and 
post-inoculation from mice and sera from cats experiment-
ally infected with T. gondii oocysts. Aliquots of whole blood 
and sera were applied to filter paper strips, dried, and stored 
at room temperature for up to 2 weeks. Paired sera from the 
same animals were stored at -20C. Samples were eluted from 
the filter paper and tested by a commercial MAT (Biomerieux 
). Antibodies were detected in both serum and filter paper-
eluted serum samples from four of five infected cats. One 
feline filter paper serum sample was positive at a 1/160 
dilution, but negative at a 1/16,000 dilution. Fresh and filter 
paper-eluted serum and blood samples from three T. gondii-
infected mice were also tested. All samples from two mice 
were positive at all dilutions, and one mouse was positive 
at 1/160 dilution for filter paper serum and blood samples, 
but negative for both at the higher dilution of 1/16000. The 
data set was small, but showed matching antibody positives 
at low dilutions, regardless of whether samples were whole 
blood or serum, or whether or not they were previously 
blotted to filter paper. Filter strips may provide a convenient, 
simple and stable collection and storage option for whole 
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blood or serum samples under adverse conditions or in 
remote areas. 

PO3.14

Comparative Evaluation of Enzyme-Linked 
Immunosorbent Assay and Western Blotting Using 
Taenia Solium Cystic Fluid Antigen for Serodiagnosis of 
Neurocysticercosis in Patients Having Active or Calcified 
Solitary or Multiple Cystic Lesions
Devi, Kangjam Rekha1; Narain, Kanwar1; Kar, Sawman1; 
Upadhyaya, Narayan2; Mahanta, Jagadish 1

1. Regional Medical Research Centre, Northeastern Region (ICMR), 
Dibrugarh, India; 2. Department of Neurology, Assam Medical College 
and Hospital, Dibrugarh, India

Neurocysticercosis (NCC) caused by Taenia solium meta-
cestodes, is a serious parasitic infection of central nervous 
system. The brain CT scan findings (n=80) revealed that 
solitary cystic lesion was dominant (66.3%) over multiple 
cystic lesions (33.7%) in NCC cases from Assam located in the 
northeastern region. The sensitivity of ELISA and Western 
blot analysis using Taenia solium metacestode cystic fluid 
antigen was 100% in patients with multiple cystic lesions 
(active & mixed). In patients having solitary active lesions 
84.0% tested positive by western blotting in contrast to ELISA 
which could detect only 48.6% cases. ELISA was not useful for 
detection of NCC cases having calcified cystic lesions. In case 
of patients with multiple (calcified) lesions, only 15.4% of 
cases were found positive with ELISA, whereas 57.1% of cases 
tested positive in Western Blot. Similarly, patients having 
calcified solitary cystic lesions only 5.6% tested positive with 
ELISA and 40% were positive in Western blotting.

PO3.15

Comparison of Two Purification Systems of Recombinant 
Protein (MSP) Used in Serodiagnosis of Dictyocaulus 
viviparus Infections in Cattle
Engström, Annie Berith Christina; Gozdzik, Katarzyna; 
Höglund, Johan
Dept. of Biomedical Sciences and Veterinary Public Health, Sect. for 
Parasitology, Swedish Univ. of Agricultural Sciences, Uppsala, Sweden

For several years diagnosis of lungworm infection in cattle 
has been based on various serological methods such as the 
enzyme-linked immunosorbent assay (ELISA), because of the 
low sensitivity and time consuming coprological method. 
It has also been shown that the Major sperm protein (MSP) 
(also known in D. viviparus as Dv3-14), which is a small and 
abundant protein occurring only in nematodes, can be used 
as the capturing antigen in such assays. In the present study, 
the cDNA coding a recombinant version of MSP was cloned 
into Escherichia coli BL21(DE3) chemically competent cells. 

MSP was then expressed in two systems: 1) as a His-tagged 
protein in pET14b (Novagen) vector, and 2) as a glutathione-
S-transferase (GST) fusion protein in pGEX 6P-1 vector (GE 
Healthcare). Then the recombinant MSP protein was puri-
fied by affinity chromatography using HiTrap chelating High 
Performance columns (GE Healthcare), whereas the fusion 
protein MSP-GST was purified using affinity chromatography 
on Glutathione Sepharose High Performance columns (GE 
Healthcare). Functional tests, both of the pure recombinant 
MSP protein and with the fusion protein MSP-GST attached, 
showed that the expressed proteins were recognized by 
antibodies in sera from infected cattle. The reactivity and 
stability of both recombinant proteins, which will be used as 
the capture antigen in an ELISA, will be further analyzed. The 
long-term goal is to develop an ELISA assay for the routine 
diagnosis of Dictyocaulus viviparus infection (in cattle and 
red deer sera). 

PO3.16

Development of a Serum Antibody Elisa to Detect 
Fasciola hepatica Infections in Horses
Nelis, Hilde; Geurden, Thomas E.; Charlier, Johannes; Verbeek, 
Lonneke; Vercruysse, Jozef; Deprez, Piet
Ghent University - Faculty of Veterinary Medicine, Merelbeke, Belgium

Little is known on the prevalence of Fasciola hepatica in 
horses, or on the association with liver pathology. In rumin-
ants, the liver fluke is associated with a variety of symptoms, 
ranging from production losses to mortality. One of the main 
problems to study the prevalence or clinical relevance of F. 
hepatica in horses is the difficult diagnosis. As most flukes do 
not reach the mature stage in the horse, faecal examination 
for excreted eggs is not reliable. A potential alternative might 
be the detection of serum antibodies against F. hepatica. In 
the present study, purified F. hepatica excretory-secretory 
proteins were used to develop a serum antibody detecting 
Elisa. Serum samples from confirmed positive horses and 
from neonatal foals were used as positive and negative 
controls, respectively. Different serum and substrate dilu-
tions were tested, and a serum dilution of 1/400 combined 
with a substrate dilution of 1/5000 was found to yield a good 
segregation between positive and negative control samples. 
Thereafter, serum samples with different gamma-glutamyl-
transferase levels were screened using the optimized Elisa, 
as this parameter is used to indicate bile duct pathology. All 
samples were run in duplicate and a mean value for optical 
density (OD) was used to calculate a corrected OD value 
(ODr), incorporating the OD values for the positive and 
negative controls. Overall, there was a positive correlation 
between gamma-glutamyl-transferase levels and ODr values 
for F. hepatica. A preliminary cut-off was used with the aim 
of achieving a high specificity, identifying F. hepatica posi-
tive horses, with increasing prevalence in the high gamma-
glutamyl-transferase samples. 
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PO3.17

Preservation of Faecal Samples for Nematode Egg Count 
Determination and Larvae Identification from Horses, 
Cattle and Sheep
Lima, Daniele C.; Freda, Fernanda; Molento, Marcelo Beltrao
UFPR, Curitiba, Brazil

The preservation of faecal samples for nematode egg count 
diagnostic may be compromised if longer periods are re-
quired from the sampling place/local to the nearest labora-
tory. The objective of this study was to determine other 
forms of storage faecal material to proceed with reliable EPG 
counts compared with refrigeration at 4 C. Fecal samples 
were collected from the rectal ampoule of horses, cattle and 
sheep and were separated into five groups: freezer (-18C), 
refrigerator (4C), room temperature (18C), incubator (28C) 
and vacuum at room temperature. The analyses were per-
formed at: 0, 12, 24, 48 h and 5, 10, 15, 20 days. Analyses were 
made in triplicates for EPG test and for larvae identification. 
For horses the best results were obtained from vacuum and 
freezer, where the samples were preserved on those condi-
tions for 15 days. There was no statistical differences between 
the two groups (P<0.05). For cattle, the best result obtained 
was in vacuum until 10 days, with significant difference from 
the other conditions (P<0.05). For sheep the best way for 
storage was the refrigerator having viable eggs for 20 days. 
Meantime, the vacuum may also be recommended for 15 day 
according to statistical data (P<0.05). Larvae identification 
was possible for more than 10 days for all above methods.

PO3.18

Detection of Neospora caninum in Naturally Infected 
Urban Rodents from Great São Paulo Area, SP, Brazil
Muradian, Vanessa; Soares, Rodrigo M.; Gennari, Solange M.
Department of Veterinary Preventive Medicine and Animal Health, 
Faculty of Veterinary Medicine and Animal Husbandry, University of 
São Paulo, São Paulo, Brazil

Introduction: Neospora caninum is a protozoan parasite of 
animals that until 1988 was misdiagnosed as : Toxoplasma 
gondii. It has been associated as the major cause of abortion 
in cattle and neurological problems in dogs worldwide. The 
findings of: N. caninum DNA in naturally infected mice and 
rodents suggest that these animals might be an important 
source of infection to carnivore hosts. 

Methods: In order to determine the occurrence of: N. cani-
num in urban rodents and their role as reservoirs to dogs, 
DNA was extracted from tissues of 121 rodents (two: Mus 
musculus, seven : Rattus norvegicu s and 112 : Rattus rattu s) 
captured in Great São Paulo area (SP, Brazil) from April 2005 
to February 2008. Brain samples from all rodents and heart 
samples from 82 rodents were tested by nested PCR directed 
at Nc5 target. 

Results: All heart samples were negative. Out of the 121 
brain samples, 10 turned out to be positive (eight: Rattus 
rattu s and two: Rattus norvegicus). These 10 samples were 
also tested at ITS1 target gene with agreement at 8 samples 
(six: Rattus rattus and two: Rattus norvegicu s). Positivity found 
was 8.3% (10/121) with one or the other target gene and 
6.6% (8/121) considering agreement with both target genes. 

Conclusions: These results indicates that urban rodents from 
Great Sao Paulo area could be : N. caninum reservoirs to dogs 
that could feed on their tissues.

Financial support: FAPESP (São Paulo Research Foundation) 

PO3.19

Assemblages of Giardia in Ruminants from Some States 
of the Mexican Altiplano
Otero, Jimena1; Ibarra, Froylán1; Rico, Héctor1; Peralta, 
Gustavo2; Martínez, Mario2; Ponce, Martha2

1. Universidad Nacional Autónoma de México, México Distrito Federal, 
Mexico; 2. Instituto Nacional de Pediatría, Distrito Federal México, 
Mexico

Giardiosis is a re-emerging water-borne disease. Prevalence 
in ruminants varies from 1-100%. The morphological simi-
larities mask genetic variability, thus several techniques 
have been used to characterize Giardiaisolates; fragments of 
the genes encoding glutamate dehydrogenase (GDH) have 
described seven assemblages: AI, AII and B (zoonotic), C and 
D (canids), E (ruminants), F (cats), and G (rats). In Mexico there 
are no reports about the assemblages in ruminants. The aim 
of this study was to determine the prevalence of Giardia and 
which are the predominant assemblages in calves and sheep 
from some states of Mexican Altiplano. Fecal samples were 
collected from 240 sheep and 156 cows, from the Estado de 
México, Morelos, Hidalgo, Querétaro and Veracruz. Samples 
were concentrated by flotation, samples with Giardia were 
processed to obtain cysts, and these ones were excysted in 
vitro and were kept in axenic cultures. DNA was obtained 
from trophozoites and the amplification of a fragment 
(432bp) of gdh was carried out, PCR products were restricted 
by enzymes Nla IV and Rsa I. Prevalence in sheep was 10.4% 
and in cattle was 5.76%. Five axenic isolates were obtained 
from each species; additionally DNA from isolates from 3 
sheep and 2 goats was tested too. In sheep mix of assem-
blages E/B was predominant. In cattle all of them had mix of 
assemblages E/B. In goats the assemblages were mix of E/B 
and E/B/AI. These results show that ruminants from some 
regions of México are a source of assemblages zoonotics. 
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PO3.20

Bovine Ticks Control Efficiency of Acaricide Samples 
Collected from a Spray Tank and Oxidative Treatment for 
Residual Water Decomposition
Gromboni, Caio Fernando 2; Chagas, Ana Carolina Souza1; 
Nogueira, Ana Rita Araújo1; Oliveira, Marcia Sena1; Brondi, 
Silvia Helena1; Carvalho, Camila Olivo2; Tonelotto, Mariana2

1. Embrapa Pecuária Sudeste, São Carlos, Brazil; 2. Universidade Federal 
de São Carlos, São Carlos, Brazil

The inadequate application of tick baths is responsible for 
reducing the efficacy of the products. This study investigated 
the efficacy of samples of a commercial acaricide (15g of 
cypermethrin, 25g of chlorpyriphos and 1g of citronelal) on 
engorged Rhipicephalus (Boophilus) microplus females and 
the efficiency of oxidative treatments on the reduction of the 
acaricide’s active ingredients. Four different amount of acari-
cide dilution were evaluated, and the wastewater containing 
the acaricide’s residue were submitted to two Fenton’s oxida-
tion conditions, without and with mixing in a mixing camera. 
In other treatment, it was tree hours exposed to sunlight. Dis-
tilled water was used as control. Tick females were immersed 
for five minutes in the solutions, in triplicate, and incubated 
for subsequent analysis of the biological parameters. The 
reduction of the active acaricide ingredients were measured 
by the residual carbon content (RCC) and by GC/MS. The 
mean efficacy of the acaricide in the treatments varied from 
0% (control) up to 72% (addition of the acaricide according 
to the label insert instructions, 1:800 v/v). The results demon-
strate that the water in the tank still had acaricide residues. 
The presence of Fenton’s reagent drastically reduced the RCC, 
making it a promising waste treatment, with decomposition 
efficiency of 53% and 79% without and with mixing, respect-
ively. The reduction of the cypermethrin and chlorpyriphos 
was from 89% up to 98%. Otherwise, these treatments were 
still lethal to the engorged female ticks probably because of a 
subproduct reaction. 

PO3.21

First Record of Ceratothoa oestroides (Risso, 1826) and 
Mothocya rosea (Crustacea: isopoda) from Myripristis 
murdjan, the Pinecone Soldierfish from Red Sea, Egypt
Desouky, Abdelrazek Youssef
Faculty of Veterinary Medicine, Kafelsheikh University, Kafrelsheikh, 
Egypt

Cymothoidae are cosmopolitan, ubiquitous and non specific 
parasite of fish of different biotopes causing a significant 
economic losses to fisheries either by killing, stunting or 
damaging their hosts .This study represents the first record 
of Ceratothoa oestroides and Mothocya rosea from Red Sea, 
with a new host record (Myripristis murdjan, the Pinecone 
soldierfish), adding them to the other resident species of the 
fish–parasitic isopod family Cymothoidae in Egypt. The infest-
ation rate was 81.25% and 18.7% for Ceratothoa oestroides 
and Mothocya rosea respectively. Ceratothoa oestroides was 
recovered from the buccal cavity (61.5%) and the branchial 
cavity (38.5%), while Mothocya rosea was settle in the bran-
chial cavity. No mixed infection was observed in this study. 
The recorded cymothoid isopods were fully described and 
illustrated.

PO3.22

Neem (Azadirachta indica): its Potential for Control of 
African Ticks of Economic Importance
Kaaya, Godwin Parmena
University of Namibia, Windhoek, Namibia

Ticks & Tick-borne diseases are considered the greatest ani-
mal disease problem in Africa. The conventional method of 
tick control using chemical acaricides is fraught with several 
problems e.g. environmental pollution, chemical residues in 
meat, milk products, wool, development of tick resistance 
and the exorbitant costs. Alternative environmentally-friend-
ly and cost-effective methods of tick control are therefore 
needed. Derivatives of Neem tree (Azadirachta indica) a tree 
native to Burma and arid regions of the Indian subcontinent 
have traditionally been used by farmers in Asia and Africa to 
control insect pests of household, agricultural, and medical 
importance. Although Neem derivatives haves been used for 
centuries for control of arthropod pests, very limited research 
has been done on its potential for controlling African ticks.

This paper presents results of effects of Neem compounds on 
three African tick species.

Neem oil smeared on rabbit ears inhibited attachment of 
larvae, nymphs and adults of Amblyomma variegatum for 
several days post-application. Fed and unfed larvae, nymphs 
and adults of A. variegatum exhibited significant mortalities 
when treated with Neem oil . The mortalities increased with 
increasing Neem oil concentrations. Neem seed powder 
mixed with rabbit pellets and then fed to goats at various 
concentrations significantly reduced attachment of larvae, 
nymphs and adults of the tick A. variegatum engorging on 
the goats. It also reduced engorgement weights, fecundity 
and hatchability of eggs and increased tick mortality, feeding 
and molting periods. Eggs of the ticks, Rhipicephalus appen-
diculatus and Boophilus decoloratus treated with Neem oil 
exhibited significant reductions in hatchability. 
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Spraying diluted Neem oil on de-ticked Zebu cattle grazing 
in tick-infested pastures significantly reduced the number of 
ticks attaching for 4 to 5 days. These results show that Neem 
products can provide a suitable environmentally-friendly and 
cost-effective method of managing African ticks. 

In conclusion, the effectiveness of Neem compounds against 
the African tick A. variegatum may be of great economic im-
portance since this tick has spread rapidly beyond the African 
borders and is now found even in the Caribbeans threatening 
to invade the USA and Canada.

PO3.23

Fleece Kinetic Disposition of Cypermethrin Applied as 
Backline Treatment of Sheep at Shearing and its Effect on 
Melophagus ovinus
Olaechea, Fermin Vicente1; Caldironi, Hugo A.2;  
Raffo, Fernando1; Cabrera, Raul 1

1. INTA, Bariloche, Argentina; 2. UNS-CONICET, Bahia Blanca, Argentina

When sheep are treated with pour-on ectoparasiticides, the 
active agent needs to move throughout the animal, and 
more importantly towards skin and fleece to be effective. This 
study examines the disposition on wool of cypermethrin ap-
plied as backline treatment. Twenty Merino sheep, 2 years old 
and naturally infected with M. ovinus were treated at shear-
ing with a backline formulation of cypermethrin 6%. Two 
grams of wool samples were taken at skin level from each 
sheep and pooled as from the dorsal mid-line and right mid 
side ribs. Each sampling was carried out at shearing (day 0) 
and on days 6, 14, 34, 45, 74 and 101. Procedures for pesticide 
determination were carried out following CSIRO and Akre & 
Macneil (2006) methods. Analysis was done by GC-ECD. Ked 
infestations were assessed on the same days by examination 
of the right side of the sheep. Most of the residual pesticide 
on sheep (73 to 94% of the total) was found until day 45 on 
wool from backline samples only. There was an increase in 
concentration towards day 21 in both two samples. Con-
centrations after day 45 were very low (2.85 to 0.17 g/gr). M. 
ovinus was not eradicated by treatment. A possible explana-
tion is that the concentration found at fleece levels is too low 
for maximum effectiveness. Additionally, it raises questions 
of how effectively the target organisms interact with the 
main mass of pesticide, and finally, whether exposition to 
sub-lethal doses, could favor the development of resistance. 

Epidemiology

Thursday, August, 13, 2009

PO3.24

Current Studies on Neosporosis in European Bison (Bison 
bonasus bonasus L.) in Poland
Cabaj, Wladyslaw; Bien, Justyna; Gozdzik, Katarzyna;  
Moskwa, Bozena
Witold Stefanski Institute of Parasitology of the Polish Academy of 
Sciences, Warsaw, Poland

Neospora caninum, an apicomplexan parasite with a world-
wide distribution that infects warm-blooded vertebrates, 
is a causative agent of infertility, fetus mummification and 
abortion. 

The prevalence of antibodies to Neospora caninum was 
examined in European bison (Bison bonasus bonasus L.) 
living in enclosure and the wild in Bia owie a National Forest, 
Poland. Sera of 145 animals collected in 2007-2008, of differ-
ent ages and sexes, were tested for N. caninum antibodies 
using an ELISA test. Positive antibody responses were found 
in 12 bison (prevalence of 8.3 %). Additionally, all positive 
sera were tested by Western blot to verify the ELISA results 
and for the first time by two dimensional electrophoresis 
(2DE) and 2DE-Western blot. The Western blot results con-
firmed the presence of specific antibodies against N. cani-
num immunoreactive proteins, in all ELISA positive sera. 

Our latest results confirmed previous data (Cabaj et al. 2005) 
and strongly indicate the presence of N. caninum in the Euro-
pean bison in Poland at least since 1988 to date and suggest 
that further studies are needed to evaluate the natural oc-
curence of a sylvatic cycle of N. caninum. The negative effect 
of this infection on the health status and conservation of the 
European bison is discussed. 

This work was supported by grant No. N303 062 32/2263 of 
the State Committee for Scientific Research, Warsaw, Poland.

Cited literature:
Cabaj W., Moskwa B., Pastusiak K., Gill J. 2005. Antibodies to Neospora 
caninum in the blood of European bison (Bison bonasus bonasus L.) living in 
Poland. Veterinary Parasitology, 128, 163-168.

PO3.25

Prevalence of Cryptosporidium in Children Suffering 
from Gastroenteritis in Ardabil Hospitals
Fallah, Esmail; Mohammadi, Behnam; Asgarzadeh, 
Mohammad; Hashemi, Ali; Sadegi, Mohammadreza; Nokhahi, 
Iran; Mahdipoorzareh, Nasrin
Tabriz University of Medical Sciences, Tabriz, Iran
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Background and Objectives: Cryptosporidium is an intra-
cellular – extracytoplasmic parasite that has taken much 
attention in last 20 years as a clinically important human 
pathogen.

Cryptosporidial infection can be transmitted from fecally 
contaminated food or water and

from animal-human or human-human contact. In immuno-
compromised persons, the illness is much more severe such 
as debilitation, fatigue, cholera-like diarrhea, severe abdom-
inal cramps, low-grade fever, severe weight loss and Anor-
exia. Because there was no regional study about cryptospor-
idiosis in Ardabil, we carried out this survey to determine the 
prevalence of cryptosporidiosis among the children hospital-
ized in Ardabil.

Methods: This descriptive and analytical study was carried 
out on 371 patients in Sabalab and Aliasghar hospitals of 
Ardabil. A questionnaire was filled for each patient. Stool 
samples were examined by concentrated formal - ether 
method and stained with modified Ziehl-Neelson method. 
The data were analyzed with SPSS (ver 11) using Chisquare 
test.

Results: We analyzed 371 stool samples from children with 
diarrhea. Cryptosporidium

oocysts were detected microscopically in 15 samples. Its 
prevalence was 4.04% in infected patients. 66.7% of the 
infected ones were at the age of 6 to 24 months, 20% 25-48 
months, and 13.3% 49-72 months.

Conclusion: Because cryptosporidiosis was more prevalent 
at the age of 6-24 months, health education is more neces-
sary for their mothers.

PO3.26

Epidemiological Study of Gastrointestinal Nematodes 
in Sheep Under Organic and Conventional Production 
Systems in Canada
Mederos, America1; Fernandez, Silvina1, 2; Peregrine, Andrew 
S.1; Kelton, David1; VanLeeuwen, John3; Menzies, Paula1; 
LeBoeuf, Anne4; Martin, Ralph2

1. Ontario Veterinary College, University of Guelph, Guelph, ON, 
Canada; 2. Organic Agriculture Centre of Canada, Nova Scotia 
Agricultural College, Truro, NS, Canada; 3. Atlantic Veterinary College, 
University of Prince Edward Island, Charlottetown, PE, Canada; 4. 
Centre d’expertise en Production Ovine du Quebec, La Pocatiere, QC, 
Canada

In order to determine the epidemiology of gastrointestinal 
nematodes on sheep flocks in Canada, a longitudinal study 
was carried out May 2006–March 2007 on 23 farms in Ontario 
and 8 farms in Quebec that were purposively selected. Eight 
were certified organic (CO), 16 were non-certified organic 
(NCO) and 7 were conventional (C) farms. On each farm, 10 
ewes and 10 female lambs were randomly selected. Monthly 

visits were undertaken during the grazing season, with 
two visits in winter. At each visit fecal egg counts (FEC) in 
eggs per gram (epg) were performed on individual animals, 
and infective larvae were identified from feces and pasture 
samples. Multiple clinical parameters were also recorded. 
Summary statistics and a multilevel mixed linear regres-
sion analysis using log epg was fit using SAS 9.1. Overall, 
the mean FECs were 181 and 509 epg for ewes and lambs, 
respectively, in Ontario, and 351 and 147 epg for ewes and 
lambs, respectively, in Quebec. The mean egg counts for the 
different types of farms were 94, 287 and 235 epg for ewes 
under CO, NCO and C, while for lambs they were 295, 521 
and 417 epg, respectively. From coprocultures, the nematode 
species that predominated was Teladorsagia sp (50%), fol-
lowed by Haemonchus sp (19%). In the final model, province, 
month of sampling, temperature, deworming, age, and body 
condition score (P<0.05) explained part of the variation of 
FEC. There was also a significant interaction between prov-
ince, age and month of sampling (P<0.05), indicating that 
FECs depended on the level of each of these three variables.

PO3.27

Finding of Litomosoides Carinii (Nematoda filariidae) in 
Rats (Rattus norvergicus) Caught in Center of DF Mexico
Gasca, Carlos Carmona; Iglesias, Gabriela; Quintero, María 
Teresa
Departamento de Parasitología, FMVZ UNAM, Mexico City, Mexico

Litomosiides carinii is a filarid worm with American distribu-
tion, which is frequently seen in rodents like Sigmodon, and 
other species of mice and rats; in Brazil it has been on Sciurus 
and Neotoma, in Venezuela on Mus, in Argentina on Holoch-
ilus and in Costa Rica on Sygmodon hispidus. It stablishes 
in the toracic cavity, lung and pleura. Thirthy rats (Rattus 
norvergicus) were captured in a residential unit of Mexico 
D.F, in August 2008 there were captured and dissected to 
observed the thoracic cavity which find nematodes, accumu-
lating a total of 30 worms,which were fixed in alcohol to 70%, 
after dyed with Mayer,s Haemalumbre, dehydrated in alcohol 
at different grades mounting them in slides and coverslides 
using synthetic resin, . At the same time humid preparations 
of blood were prepared and observed in a dark field micro-
scope being determinate as immature stages (microfilarie ). 
From the 20 female worms prepared, the following measure-
ments were obtained the biggest female worm had 4.2 cm 
in length, the smallest 2.0 cm (X 3.3.cm), the biggest male 
was 2.0 cm the smallest 1.0 (X 1.4cm) this small filarid worm 
was previously reported in Mexico by Caballero (1944) on 
Sigmodon hispidus . Therefore it is concluded that L. carinii is 
reported in Rattus norvergicus in Mexico 
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PO3.28

Prevalence of Eimeria spp. in Domestic Bovines, Ovines 
and Caprines on Commercial Farms in South Africa
Qwalela, Bonginkosi Pumzile; Jooste, Roaland; Page, Patrick 
Collin
Bayer Animal Health, Johannesburg, South Africa

Introduction: Eimeria spp. are important pathogens af-
fecting domestic bovines, ovines and caprines. Disease is 
characterised by enteritis, dehydration and/or poor weight 
gains, causing economic losses of poor production, costs of 
treatment and/or prophylaxis, and death. Pathogenic species 
reported are Eimeria zuernii, E. bovis and E. aubernensis in 
cattle; E. bakuensis, E. ahsata and E. ovinoidalis in sheep; and 
E. arloingi, E. christenseni, E. caprovina and E. ninakohlyakimo-
vae in goats.

Methods: Faecal samples were collected from domestic 
livestock, 1 – 9 months of age, in 42 districts in South Africa. 
Samples were refrigerated, transported to independent diag-
nostic facilities, and enumerated using a Modified McMaster 
technique. 

Results: A total of 77 bovine, 64 ovine, and 22 caprine sam-
ples were examined for the presence of oocysts. In bovines 
E. zuernii, E. bovis, E. ellipsoidalis, E. cylindrica, E. canadensis, E. 
alabamensis, E. pellita, and E. wyomingensis were identified. 
In ovines E. bakuensis, E. ahsata, E. ovinoidalis, E. crandallis, E. 
parva, E. faurei, E. intricata, E. weybridgensis and E. granulosa 
were identified. In caprines E. arloingi, E. christenseni, E. cap-
rina, E. jolchijevi, E. alijevi and E. hirci were identified. Twenty 
nine (37.7%) bovine, 51 (79.7%) ovine and 14 (63.6%) caprine 
samples were positive for Eimeria spp. The prevalence of 
diarrhoea at the time of sampling in animals with pathogenic 
Eimeria spp. subsequently identified was 90.9% in bovines, 
100% in ovines and 100% in caprines. 

Conclusion: The presence of pathogenic intestinal Eimeria 
spp. in domestic bovines, ovines and caprines on commercial 
farms in South Africa was confirmed.

PO3.29

Prevalence in Gastrointestinal Nematode Parasites of 
Sheep in the Czech Republic
Vernerova, Eva1; Hera, Alfred1; Svobodova, Vlasta2

1. Institute for the State Control of Veterinary Biological and 
Medicaments, Brno, Czech Republic; 2. University of Veterinary and 
Pharmaceutical Sciences, Brno, Czech Republic

During 2004 – 2007 the prevalence in gastrointestinal nema-
tode parasites was studied on 14 sheep farms in the Czech 
Republic. The study was based on the evaluation of the faecal 
samples collected directly from the rectum of each ewe 
of the group. In collections the total number of eggs were 
counted in every animal in 1 gr of its faeces (EPG) with using 

the McMaster techniques. Prevalence of gastrointestinal 
nematodes was 25-98 %, however, the infection intensity was 
typically low to moderate on the most of the farms. None of 
the farms was negative for nematodes on faecal exam. Para-
sitological findings on 10 farms were lower than egg number 
150/ 1gr of feaces in most of sheep in a group. 

Even if the prevalence ranged from 25 to 98 %, infection 
intensity on majority of farms was low to moderate. Clinical 
signs were very usually latent.

Acknowledgements: This study was supported by the Re-
search Plan of the Ministry of Education, Youth and Sports of 
the Czech Republic No. MSM6215712403.
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Cytokines Mrna Levels in Brazilian Somali Sheep 
Resistant and Susceptible to Haemonchus spp. Infection
Zaros, Lilian Giotto1; Coutinho, Luiz Lehmann2; Amarante, 
Alessandro Talamini3; Silva, Mauricia Brandão 3; Navarro, 
Andrine Maria Carmo4; Neves, Maria Rosalba Moreira4; 
Benvenuti, Camila Loures4; Vieira, Luiz Silva1

1. Embrapa Caprinos e Ovinos, Sobral-CE, Brazil; 2. ESALQ/USP, 
Piracicaba-SP, Brazil; 3. UNESP, Botucatu-SP, Brazil; 4. Universidade 
Estadual Vale do Acaraú, Sobral-CE, Brazil

Cytokines are known to play a central hole in immune mech-
anisms involved in defense against gastrointestinal nema-
todes infections. The present study used Real-time RT-PCR 
to quantify cytokines (IL-4, IL-13, TNF-alpha and IFN-gamma) 
in two groups of Brazilian Somali sheep: one resistant and 
other susceptible to Haemonchus spp. infection. From a 
Somali sheep herd, 75 young animals were kept together on 
pasture without anthelmintic treatment for 4 months. Based 
on mean fecal egg counts, the eight most resistant and the 
eight most susceptible animals were slaughtered for parasite 
recovery and collection of abomasum tissue samples. Real-
time RT-PCR was performed using the LightCycler PCR and 
SYBR Green I dye. RPL-0 (ribosomal protein L-0) was used for 
normalization and the relative quantification of genes was 
calculated by REST software. Resistant animals had 9 fold less 
Haemonchus spp. than susceptible (P<0.05). TNF-alpha and 
IFN-gamma were both up-regulated in susceptible animals 
(P<0.03). The other two genes analyzed had the same expres-
sion pattern in both groups (P>0.05). Higher TNF-alpha can 
be associated with both TH1 and TH2 response. However, 
higher IFN-gamma and lack of IL-4 and IL-13 levels indicates 
a TH1 response in susceptible animals. TH1 cytokines appear 
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to play an important role in parasite susceptibility in Brazilian 
Somali Sheep leading to chronic infection. Study funded by 
FUNCAP, CNPq and Embrapa Caprinos e Ovinos.

PO3.31

Implication of Hydatic Antigens on Cytokines and NO 
Production in Human hydatidosis
Amri, Manel; Touil-Boukoffa, Chafia
Team "Cytokines and NOSynthases", Laboratory of Cellular and 
Molecular Biology, FSB- USTHB, Algiers, Algeria

Human echinococcosis is caused by infection with the larval 
stage of the cestode Echinococcus granulosus. It constitutes 
a serious public health problem in various parts of the world, 
particularly in Algeria. It seems that the variability and sever-
ity of the clinical expression of this parasitosis are related to 
the variety of human immunological responses to the several 
antigens. The study of these antigens with their multiple 
immunological effects will be useful in designing strategies 
to develop early immunodiagnosis of hydatid disease. It 
could also open new perspectives in the understanding of 
the pathogenesis of this disease. The aim of our work is to 
study the immunological response associated with human 
hydatidosis by evaluating the effect of hydatic antigens on 
cytokines and NO production. We investigated IL-12, IL-8, 
IFN- and NO production by mononuclear cells of hydatic 
patients stimulated with antigens of hydatic cyst (cystic fluid, 
purified fractions, extracts of protoscoleces, laminated layer 
and germinal layer). Our results show that all hydatic anti-
gens; excepted laminated layer extract; increase cytokines 
and NO production in vitro. Our findings underline a strong 
host-parasite interaction. All these findings have important 
implications in the diagnosis of human hydatidosis. More-
over, this study highlights the role of parasite laminated layer 
in regulating the host immune responses against Echinococ-
cus granulosus. Inhibition of these mechanisms seems to be 
important issue to address during the design of anti-hydatic 
treatment.

PO3.32

Immunological Aspects of Heterophyidae Infection in 
Laboratory Animals
ElSeify, Mahmoud Abdelnaby1; El bahy, N.M2; Bazh, Eman A.1

1. Faculty of Veterinary Medicine, Kafr El-Sheikh Univesrity, Kafr El-
Sheikh, Egypt; 2. Faculty of Veterinary Medicine, Menufyia University, 
Shebin El-Kom, Egypt

Heterophyiasis is an important food-borne parasitic zoonosis 
in Egypt, among inhabitants living arround brackish-water 
lakes especially fisher men and it is a common human para-
site in Nile Delta 

whole blood was collected with heparin or EDTA as anti-
coagulant to help in the haematological studies such as (Red 
Blood Cells conut) RBCs, WBCs (White Blood Cells Count), PCV 
(Packed cell volume) and Hb (Haemoglobin). Only, marked 
increase in the total leuckocytic count was recorded, while 
RBCs, PCV and Hb. were decreased in most results obtained . 
Total protein and globulin decreased while albumin and A/G 
ratio increased.

Liver enzymes showing marked increase in AST (aspartate 
aminotransferase) and increase in ALT (alanine aminotrans-
ferase) in dogs and rats denoting that, liver has a role in the 
response to that infection.

Kidney function tests urea and creatinine showed slight 
increase at 6 (days post infection) d.p.i.

After preparation of different (antigen) Ag from different col-
lected helminthes, the protein content of each was deter-
mined.

The sera of infected animals were collected to find antibodies 
in their blood against the parasite using ELISA (Enzyme 
Linked Immuno Sorbent Assay) and using crude Heterophyid 
antigen collected from their intestines after scarification. The 
worms washed, homogenized and then centrifuged to col-
lect supernatant fluid as antigens. Indicated that (antibody) 
Ab start to appear at 9 d.p.i. and increase till 21& 28 d.p.i. and 
the detection of depend on antigen concentration. 

PO3.33

Mouse Transcriptomics-Based Deduction of in vivo 
Enteric Immune Response to Infection by an Obligate 
Intracellular Parasite Eimeria falciformis
Schmid, Manuela; Lucius, Richard; Gupta, Nishith
Humboldt University, Berlin, Germany

Objectives: Intracellular protozoan parasites of genus Eimeria 
are extremely host- and cell-specific pathogens. Different 
Eimeria species (~1000) infect their distinct hosts, and para-
site infection is confined exclusively to the intestinal epithel-
ium. Our aim is to characterize the host factors that might 
determine the development and specificity of E. falciformis in 
a mouse model. 

Methods: We have established parasite oocyst infection in a 
murine model in addition to in vitro infection of mouse cell 
lines with sporozoites. This research involves in vivo gene 
expression analyses of Eimeria-infected mouse caecum using 
whole-genome microarray and in vitro parasite culture.

Results: In vivo infection of mouse with E. falciformis leads 
to the modulation of about 5400 host genes within 5 days 
of infection. The cluster analysis indicates these genes to 
be involved in multiple biological processes including cell 
adhesion, lipid metabolism, transcription, translation, signal 
transduction and immune response. Our transcriptomics 
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data also reveal the substantial induction of IFN -dependent 
immunity upon natural infection with E. falciformis. These 
data indicate the recruitment of selected immune cells to the 
site of infection i.e. caecum and their systematic interaction. 
In accordance to in vivo data, the cell lines lacking their IFN 
signalling are better compliant to parasite growth, whereas 
the standard mouse cell lines are permissive to infection 
but allow minimal parasite development into its advanced 
stages. Taken together, these results underscore the influ-
ence of immune signalling in allowing and/or sustaining 
the intracellular development of Eimeria. Moreover, we also 
demonstrate how a transcriptomics-based approach can be 
employed to deduce the global host immune response to an 
intestinal parasite infection.

Conclusion: Our data suggest the host immune response as 
an important determinant of the development of E. falci-
formis. Currently, we are establishing the interaction of diver-
gent immune signalling to deduce their biological relevance 
for in vivo replication of Eimeria in context with other similar 
intracellular pathogens. 

PO3.34

Fasciola hepatica Tegumental Antigen Suppresses 
Dendritic Cell Maturation and Function
Hamilton, Clare M.1; Dowling, David J.2; Loscher, Christine E.2; 
Morphew, Russell M.3; Brophy, Peter M.3; O’Neill, Sandra M.2

1. UCD, Dublin, Ireland; 2. DCU, Dublin, Ireland; 3. University of 
Aberystwyth, Aberystwyth, United Kingdom

Parasitic worms and their derived molecules have power-
ful anti-inflammatory properties and are shown to have 
therapeutic effects on inflammatory diseases. The helminth, 
Fasciola hepatica, has been reported to suppress antigen-
specific Th1 responses in concurrent bacterial infections 
thus demonstrating its anti-inflammatory ability. Here, F. 
hepatica tegumental antigen (FhTeg) was shown to signifi-
cantly suppress serum levels of IFN- and IL-12p70 in a model 
of septic shock. Since dendritic cells (DCs) are a good source 
of IL-12p70 and critical in driving adaptive immunity we in-
vestigated the effect of FhTeg on the activation and function 
of murine DCs. While FhTeg alone did not induce matura-
tion of DCs, it significantly suppressed cytokine production 
(IL-12p70, IL-6, IL-10, TNF- and nitrite) and cell surface marker 
expression (CD80, CD86 and CD40) in DCs maturated with 
a range of TLR and non-TLR ligands. We have shown that 
FhTeg works independently of the TLR4 pathway since it still 
functioned in DCs generated from TLR4 mutant and knock-
out mice. It also impaired DC function by inhibiting their 
phagocytic capacity and ability to prime T-cells. It does not 
appear to target the common components (ERK, JNK or p38) 
of the TLR pathways; however, it suppressed the active p65 
subunit of the transcription factor NF- B in mature DCs which 
could explain the impairment of pro-inflammatory cytokine 

production. Overall, our results demonstrate the potent 
anti-inflammatory properties of FhTeg and its therapeutic 
potential as an anti-inflammatory agent.

PO3.35

Primary and Secondary Responses of Young Lambs to 
Trichostrongylus colubriformis Experimental Infections: 
Kinetics and Individual Variations
Jacquiet, Philippe; Lacroux, Caroline 
Ecole Nationale Vétérinaire de Toulouse, Toulouse, France

Introduction and Objectives: The adaptive immune 
response was well characterized in adult sheep selected for 
enhanced resistance to Trichostronglylus colubriformis but 
data concerning young and random-bred lambs are scarce. 
The objectives of this study were i) to define the cytokine 
genes expression by RT-PCR, ii) to measure the mucosal 
antibody and cellular responses, iii) to measure the effects of 
this immune response on the nematode populations dur-
ing a primary and a secondary T. colubriformis experimental 
infections. Seventy nine 3 month old Romane lambs, divided 
into three groups (primary infection, secondary infection and 
control), were used. 

Results: A decrease of the faecal egg counts was observed 
in the secondary infection. Il-4, Il-13, IFN, Il-12, TNF genes ex-
pressions were not significantly different between the three 
groups, however, high Il-5 gene expressions were noted in 
some (but not all) individuals during the secondary infection. 
Antibody responses (IgA and IgG), eosinophil, mast cell and 
globule leucocytes recruitments in the duodenal mucosa 
were low during the first exposure and increased gradually 
during the second one. Strong negative correlations were 
shown between egg excretions and antibody and cellular 
recruitment in the duodenal mucosa. 

Conclusion: A weak immune response was reported during 
the primary T. colubriformis infection in young lambs. During 
the second exposition to this parasite, high individual varia-
tions were reported.

PO3.36

Local Cytokine Response During the Early Stages of 
Infestation by Hypoderma lineatum (Diptera:oestridae)
López-Sández, Ceferino M.1; Colwell, Douglas D.2; Dacal-Rivas, 
Vicente1; Vázquez-Sande, Luis1; Cienfuegos-Infanzón, Sara1; 
Díaz-Fernández, Pablo1; Morrondo-Pelayo, María Patrocinio1; 
Díez-Baños, Pablo1; Panadero-Fontán, Rosario1

1. Department of Animal Pathology, University of Santiago de 
Compostela, Lugo, Spain; 2. Agriculture and Agri-Food Canada, 
Lethbridge Research Centre, Lethbridge, AB, Canada
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Local cytokine responses were studied in three groups of cat-
tle (n=4) experimentally infested with H. lineatum first instars 
(L1) placed on the skin: G-1 undergoing a primary infestation, 
G-2 undergoing a secondary infestation and G-3 infested for 
their third consecutive time. Cattle were infested with 25 first 
instars deposited on the skin. Skin samples were taken at 0, 
6, 12, 48, 96 and 144 hours post infestation (h.p.i.). Interleukin 
10 (IL-10), IL-4 and interferon gamma (IFN- ) production was 
studied by immunohistochemistry. IL-4+ cells showed a 
significant increase at 6 h.p.i. in both reinfested groups (G-2 
and G-3) when compared with G-1. In all groups the number 
of IL-4+ cells decreased significantly at 48 h.p.i.. IL-10+ cells 
increased in G-1 at 6 and 48 h.p.i., whereas in both reinfested 
groups increased at 12 h.p.i. with a peak at 48 h.p.i. IFN- + 
cells showed a significant increment at 6 h.p.i. in all groups, 
followed by a rapid descent at 12 (G-1 and G-2) and 48 h.p.i. 
(G-3). Penetration of the skin by H. lineatum did not have any 
significant effect on IFN- serum concentrations and, except 
for IL-10 there were no correlation between local production 
and serum concentrations of cytokines. The increase of both 
Th1 (IFN- ) and Th2-type cytokines (IL-4 and IL-10) indicates 
that bovine T-cell response during the first phases of the 
infestation by H. lineatum is apparently a Th0 response. 

Supported by the research projects PGIDT05PXIC26-101PN 
and AGL-2004-01827

PO3.37

Cellular Proliferation and Invasion Efficiency of Different 
Neospora caninum Isolates
Regidor-Cerrillo, Javier1; Gómez-Bautista, Mercedes1; Sodupe, 
Itsaso2; Aduriz, Gorka2; Álvarez-García, Gema1; Del Pozo, 
Itziar2; Ortega-Mora, Luis Miguel1

1. Animal Health Department, Faculty of Veterinary Sciences, 
Complutense University of Madrid, Madrid, Spain; 2. Neiker-Tecnalia, 
Derio, Spain

Neospora caninum is a cyst-forming parasite that has been 
recognised worldwide as a cause of abortion in cattle. 
Biological characterisation of N. caninum isolates has shown 
significant differences in their capacity to induce pathol-
ogy and vertical transmission in mice. This broad range of N. 
caninum virulence may be related to the isolate behaviour in 
the host, including the efficiency of dissemination and the 
ability to reach high parasite burdens in target organs. Such 
variations could be the result of differences in doubling time 
(Td) or invasion rate (IR) into host cells, enhancing resistance 
to the host immune response. We have examined the in vitro 
behaviour of the Nc-Liv and nine Spanish N. caninum isolates, 
analysing their invasion and proliferation rates. The IR was 
determined using a red/green immunostaining probe and 
counting the external and internal parasites with a laser scan-
ning citometer. The IR was the number of tachyzoites that 
completed the internalisation into the MARC-145 cells at 2, 4, 

and 6 hours after their inoculation onto the cell-monolayer 
(P.I.). Proliferation rate was performed using a real time PCR to 
quantify the tachyzoites at 4, 8, 20, 32, 44, 56 and 68 hours P.I. 
The Td was determined from exponential intracellular growth 
period for each isolate. Significant differences in IR were 
detected at 2 and 4 hours P.I. (P<0.0001; Kruskal-Wallis test) 
and the Td varied from 11 to 15 hours among N. caninum 
isolates (P<0.04; Kruskal-Wallis test). These results may help 
us to explain the differences in pathogenicity exhibited by 
these isolates. 

Acknowledgments: This work was financed by the INIA 
project RTA04-047-C2. We express our gratitude to Diana 
Williams (University of Liverpool, U.K.) for the kind donation 
of the Nc-Liv isolate. We also thank Microcopy and Citometer 
Center (Parque Científico, Complutense University of Madrid) 
for its excellent technical assistant. The Nc-Spain 7 isolate has 
been patented by SALUVET group. 

PO3.38

Evaluation of the Proinflammatory Cytokines TNF-alpha 
and IFN in Cattle Naturally Exposed to Warble Flies 
(Hypoderma sp.)
Panadero-Fontán, Rosario; Vázquez-Sande, Luis; Dacal-Rivas, 
Vicente; Cienfuegos-Infanzón, Sara; Díaz-Fernández, Pablo; 
Morrondo-Pelayo, María Patrocinio; López-Sández, Ceferino 
M.; Díez-Baños, Pablo
Animal Pathology Department, University of Santiago de Compostela, 
Lugo, Spain

Sixteen Rubia gallega beef cattle were bled at monthly 
intervals, through one entire life cycle of Hypoderma sp. (May 
2007-May 2008), in order to evaluate the systemic production 
of the proinflamatory cytokines TNF-alpha and IFN-gamma. 
Animals were divided into three groups: The first group was 
integrated by 4 uninfested calves (G1), G2 composed by 
7 primoinfested heifers and G3 integrated by 5 reinfested 
cows. The infestation of G2 and G3 was confirmed by means 
of indirect and sandwich ELISA before the start of the study. 
Cytokines were detected by capture ELISA. The number of 
warbles on the back of G1 and G2 were recorded in order to 
correlate with cytokine levels.

The evolution of both cytokines was very similar for the three 
groups of animals. The differences between uninfested and 
infested groups (G2 and G3), were only significant for the 
TNF-alpha, coinciding with the beginning of larval migration 
into the host. The infestation by Hypoderma did not have 
any significant effect on IFN-gamma serum concentrations, 
suggesting that peripheral blood immune response did not 
reflect accurately local responses occurring during the life 
cycle of Hypoderma.

Supported by the research projects PGIDT05PXIC26-101PN 
and AGL-2004-01827
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PO3.39

Epizootiology, Phylogeography and Co-Phylogeny of the 
French Heartworm, Angiostrongylus vasorum, and its 
Hosts in North America and Europe
Bridger, Kimberly E.
Provincial Government of Newfoundland and Labrador / Memorial 
University of Newfoundland, Mount Pearl, NL, Canada

Canine pulmonary angiostrongylosis is a snail-borne disease 
that causes cardio-respiratory distress in dogs and other 
canids. The causative agent is Angiostrongylus vasorum 
(French Heartworm) a nematode in the Metastrongyloidea 
surperfamily that parasitizes the right ventricle and pulmon-
ary arteries of dogs and wild carnivores. The distribution of A. 
vasorum is worldwide, but patchy, with hyper-endemic foci 
surrounded by areas where it is rarely found. Insular New-
foundland represents the only endemic focus of this parasite 
in North America. When and how A. vasorum was introduced 
to Newfoundland remains a mystery and the spread of this 
parasite from Newfoundland to Atlantic Canada is of great 
concern. 

The number of molecular studies on A. vasorum is limited. 
This study will use high-resolution microsatellite markers to 
investigate the extent of differentiation between A. vasorum 
from sampled areas. Various loci within the nuclear DNA 
and mitochondrial DNA (mtDNA) will be characterized for A. 
vasorum isolates collected from Newfoundland and other 
geographical areas for comparing the genetic make up of the 
parasite worldwide and to illustrate the spread of A. vasorum 
throughout Europe and Eastern Canada. 

Microsatellite markers are also being used to investigate the 
differentiation between insular Newfoundland red fox popu-
lations and those from mainland populations (i.e. Labrador 
and the Atlantic provinces). In addition, sequence data from 
a portion of the mtDNA control region and cytochrome b (cyt 
b) gene will be used to obtain information on the phylogeo-
graphical patterns of the red fox across its Newfoundland 
range. Phylogeography of both red fox populations and A. 
vasorum infrapopulations will be compared to infer possible 
co-phylogenetic relationships. 

PO3.40

Identity and Phylogeny of Diplostomum Fish Parasites of 
the Catfish (Clarias gariepinus) in Tanzanian Freshwaters 
Based on Sequence Divergence on the ITS1–5.8S–ITS2 
rDNA Region
Chibwana, Fred Demetrius; Hosea, Kenneth M.;  
Nkwengulila, Gamba
University of Dar es Salaam, Dar es Salaam, Tanzania

A study was conducted on fish parasites of genera Diplosto-
mum and Tylodelphys, which are among the more economic-
ally important fish parasites in Tanzanian fish husbandry. The 
objective was to delineate and assess phylogenetic affinities 
of Diplostomid metacercariae co-existing in the brain cavity 
of the catfish, Clarias gariepinus collected from Ruvu, Msim-
bazi and Kilombero rivers, Mindu dam and Lake Victoria. A 
molecular genetic approach was used in which DNA was 
extracted from three diplostomid species namely Tylodel-
phys sp 1, Tylodelphys sp 2 and Diplostomum mashonense. 
A DNA fragment containing complete ITS1–5.8S–ITS2 region 
was amplified and sequenced. Analysis of sequence results 
revealed similar parasite species within Tanzania freshwaters 
despite morphological and geographical variation. Further-
more, Tanzanian Tylodephys bore strong genetic affinity with 
a European Tylodelphys sp (94% homology), although the 
clade of the African Tylodelphys was found to have evolved 
later than the European and North American Diplostomum 
species (99% bootstrap support). The results are presented as 
an effort in understanding and management of parasites in 
Tanzania fish husbandry. 

PO3.41

Stage-Specific Expression of Six Calcium-Dependent 
Protein Kinases in Cryptosporidium parvum in vitro
Etzold, Manja; Daugschies, Arwid; Dyachenko, Viktor
Institut of Parasitology, University of Leipzig, Leipzig, Germany

Cryptosporidium spp. are apicomplexan pathogens with zoo-
notical impact causing intestinal or even respiratory infec-
tions in a wide range of hosts.

Cryptosporidium parvumm possesses seven calcium-depend-
ent protein kinases (CDPKs) and four calmodulin domain 
related protein kinases (CRKs). Such kinases have previously 
been described in plants, algae and other apicomplexa. 
Based on phylogenetical and structural analysis, six kinases 
with classical domain structure were chosen to be analysed 
for stage-specific expression. The sequences annotated as 
cgd3_920, cgd5_820, cgd4_3330, cgd2_1300, cgd2_1060 
and cgd7_1840 were recovered from CryptoDB.org and were 
detected by means of nested 3prime RACE-PCR. 

A specific antibody was generated for cgd3_920 by immuni-
sation of rabbits. Human ileocecal adenocarcinoma cells 
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(HCT-8) were infected with sporozoites from 4 x 105 freshly 
excysted oocysts of C. parvum in 6 well plates. The detec-
tion of the transcripts was carried out on 3 h, 21h, 27 h, 43 
h and 51 h post infection. Only cgd4_3330 was detected at 
all points in time, while the transcripts of CDPKs were found 
at 21 h, 43 h and 51 h post infection. In the immunoblot the 
anti cgd3_920 specific antibody showed strong reaction with 
an antigen at 56 kDa in protein extracts of excysted oocysts, 
which corresponds to the calculated molecular weight of 
cgd3_920 of 55.72 kDa, but presented no reaction with anti-
gen extracts of infected HCT-8 cells. 

CDPKs coded by cgd3_920, cgd5_820, cgd4_3330, 
cgd2_1300, cgd2_1060 and cgd7_1840 of C. parvum are tran-
scribed in infected HCT-8 cells and CDPK coded by cgd3_920 
is translated in sporozoites but not in infected HCT-8 cells at 
48 h. 

PO3.42

Identification of Genomic Heterogeneity of Giardia 
duodenalis Isolates from Human and Animal Reservoirs 
by Using PCR-RFLP of Glutamate Dehydrogenase (gdh) 
Coding Gene from the Tabriz
Fallah, Esmail; Hatmnahavandi, Karim; Asgarzadeh, 
Mohammad; Mahdipoorzareh, Nasrin
Tabriz University of Medical Sciences, Tabriz, Iran

Background and Objective: Human giardiasis, caused by 
the intestinal flagellate Giardia duodenalis, is considered 
a zoonotic infection. Although the role of animals in the 
transmission to humans is still unclear. This study proposal 
is identification of genomic heterogeneity of Giardia duo-
denalis isolates from human and animal. 

Materials and Methods: A PCR-RFLP genotyping tool 
used to characterize morphologically identical of Giardia 
duodenalis isolates from a variety of host species. A 432 bp 
fragment of the glutamate dehydrogenese gene (gdh) was 
amplified and sequenced. For discriminating of the strains, 
restriction enzyme profiles were determined for each of the 
assemblages with two enzymes Nla IV and Rsa I. 

Results: Analysis of the amplified sequences for these sam-
ples revealed a matching with GenBank reference sequences. 
The pattern of RFLP differences in Giardia duodenalis isolates 
in the Tabriz city discriminated assemblages A-I, A-II, B-III, B-IV 
of the human isolates, and A-I from cat isolate. 

Conclusion: The molecular identification of assemblage 
A-I of Giardia duodenalis isolate from cat reveals that this 
genetic subgroup represents greatest public health risk 
potential zoonotic transmission in the municipality of Tabriz. 
Also, genetic subgroups identified from human reveals that 
genetic diversity of this protozoon in Iran is similar to that of 
Giardia from other parts of the world. 

PO3.43

Assessing Haemonchus contortus Gene Function Using 
RNA Interference in Transgenic Caenorhabditis elegans.
Fritz, Julie-Anne; Johnson, Nicholas Michael; Kumarasinghe, 
Ranga; Behm, Carolyn Anne
The Australian National University, Canberra, ACT, Australia

RNA interference (RNAi) is a powerful method to assess gene 
function. It has been used very successfully in the free-living 
nematode, Caenorhabditis elegans. The effectiveness of this 
tool in parasitic species such as Haemonchus contortus, how-
ever, remains to be thoroughly investigated. We are using 
transgenic C. elegans expressing H. contortus proteins to 
assess the ability of the parasite protein to replace the func-
tion of the endogenous homologue that has been silenced 
by RNAi. The system described allows the rapid generation 
of transgenic animals and the easy assessment of protein 
expression as the transgenes are fused to GFP. 

PO3.44

Genomic and Bioinformatic Characterisation of an ADP/
ATP Translocase of Haemonchus contortus
Hu, Min3, 1; Zhong, Weiwei2; Sternberg, Paul W.2; Campbell, 
Bronwyn E.3; Gasser, Robin B.3

1. La Trobe University, Bundoora, VIC, Australia; 2. California Institute 
of Technology, Pasadena, CA, USA; 3. The University of Melbourne, 
Werribee, VIC, Australia

A complete cDNA (Hc-ant-1) encoding an ADP/ATP trans-
locator (Hc-ANT-1) was isolated from parasitic nematode 
Haemonchus contortus. This cDNA encodes a protein of 297 
amino acids containing characteristic motifs [RRRMMM and 
PX(D,E)XX(K,R)]. Comparison with homologues from a range 
of invertebrates and vertebrates revealed relative conserva-
tion, with amino acid sequence identity highest in and flank-
ing RRRMMM and in the six hydrophobic transmembrane 
regions. Phylogenetic analyses of selected, full-length amino 
acid sequence data showed that Hc-ANT-1 was most closely 
related to Tv-ANT-1 from the related nematode Trichostrong-
ylus vitrinus and ANT-1.1 from Caenorhabditis elegans. The 
genomic structure of the full-length Hc-ant-1 gene was most 
similar to that of Tv-ant-1. Analysis of the region (5’-UTR) 
upstream of Hc-ant-1 predicted a number of promoter ele-
ments, such as CAAT, E-box and GATA transcription factor ele-
ments. Transcriptional analysis by real-time PCR showed that 
Hc-ant-1 was transcribed at a 70-fold higher level in female 
adults of H. contortus compared with males. Using C. elegans 
as a surrogate system, temporal and spatial transcription pro-
files of Hc-ant-1::GFP were similar to those of Ce-ant1.1:GFP; 
GFP expression was detected predominantly in pharynx, 
body wall and muscle cells, rectum muscle, hypodermal cells 
and intestinal cells. RNA interference, conducted by feed-
ing C. elegans with dsRNA from Hc-ant-1 cDNA showed no 
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gene silencing, despite high nucleotide identities between 
Hc-ant-1 and Ce-ant1.1. These first insights into ANT-1 of H. 
contortus provide a foundation for exploring its functional 
role in this socioeconomically important nematode.

PO3.45

The Single Sporozoite of Cryptosporidium andersoni 
Contains Multiple Copies of 18S rRNA Gene Having 
Different Genotypes
Ikarashi, Makoto; Honma, Hajime; Endo, Mikiko; Tada, Chika; 
Nakai, Yutaka
Laboratory of Sustainable Environmental Biology, Graduate School of 
Agricultural Science, Tohoku University, Osaki, Miyagi, Japan

Cryptosporida are intracellular protozoan parasites that 
mainly infect the gastrointestinal tract of a wide range of 
vertebrates including livestock and humans. The oocyst of 
the parasites, the stage outside of the hosts, contains four 
of haploid sporozoites. We observed that Cryptosporidium 
andersoni oocysts isolated from cattle in the northern part of 
Japan showed two genotypes, i.e. type A that is identical to 
C. andersoni reported previously and type B that has one thy-
mine nucleotide insertion at the part of 609-613 in the 18S 
rRNA gene of type A. Additionally, we detected these two 
distinct genotypes within single oocyst. Then, we isolated 
four single oocysts under the microscope to construct the 
clone libraries of the 18S rRNA gene of each oocyst, and se-
quenced five clones per oocyst. As a result, each clone library 
from four single oocysts showed both types A and B. Subse-
quently, we tried to analyze single sporozoites. We isolated 
24 single sporozoites, and we successfully PCR-amplified two 
of them. We sequenced 24 clones per each single sporozoite. 
Although one sporozoite showed only type B, the other one 
showed type A and B. These results indicated that one single 
sporozoite could contain both type A and type B 18S rRNA 
gene. Accordingly, we concluded that the sporozoite of C. 
andersoni had multiple copies of 18S rRNA gene that have 
different genotypes such as type A and B.

PO3.46

Identification of Putative Emodepside Receptors in 
Ascarids
Miltsch, Sandra1; Krüger, Nina1; Harder, Achim2; von Samson-
Himmelstjerna, Georg1

1. Institut for Parasitology, University of Veterinary Medicine, Hannover, 
Germany; 2. BayerHealthCare AG, BHC-AH-CRD-PARA, Leverkusen, 
Germany

The identification of new mode of action of anthelmintic 
substances is of great interest for example for the potential 
identification of new drugs against parasitic nematodes. In 
the beginning of the 1990s the anthelmintic active sub-

stance PF1022A was identified and led to the design of a 
new anthelmintic drug, Emodepside. Its efficacy against 
anthelmintic resistant nematode populations has been 
demonstrated. However, its mode of action is not completely 
understood yet. The calcium-activated potassium channel 
SLO-1 has been identified as a putative Emodepside receptor. 
In Caenorhabditis elegans SLO-1 plays an important role in 
the mode of action of Emodepside. It has already been dem-
onstrated, that Emodepside is effective against ascarids and 
that SLO-1 is involved in the anthelmintic effects of Emodep-
side. Thus, in this study the complete slo-1 cDNA sequence 
information from Toxocara canis, Ascaris suum and Parascaris 
equorum were described and subjected to bioinformatical 
and phylogenetic analysis. Coding DNA sequences ranged 
between 3300 and 3400 bp in size and amino acid sequence 
alignments comparing SLO-1 of the three species revealed 
matches of approximately 90%. Different splicing variants 
were identified.

Amino acid similarities of the ascarids and C. elegans SLO-
1 sequences range from 77% to 81% respectively and the 
similarity to SLO-1 from Homo sapiens is approximately 
50%. Altogether the slo-1 gene family reveals a high level of 
similarity.

PO3.47

Diversity of Theileria parva in South Africa as Shown by 
PCR-RFLP and Sequence Analysis of the Genes Coding for 
p104 and the Polymorphic Immunodominant Molecule 
(PIM)
Sibeko, Kgomotso P.1; Geysen, Dirk2; Oosthuizen, Marinda C.1; 
Troskie, Milana1; Potgieter, Frederick T.3; Coetzer, Jacobus A.1; 
Collins, Nicola E.1

1. University of Pretoria, Onderstepoort, South Africa; 2. Department 
of Animal Health, Institute of Tropical Medicine, Antwerp, Belgium; 
3. Agricultural Research Council, Onderstepoort Veterinary Institute, 
Onderstepoort, South Africa

Restriction fragment length polymorphism (RFLP) profiles 
and sequence analysis of the variable region of the genes 
coding for the p104 and polymorphic immunodominant 
molecule (PIM) proteins were used to characterize Theileria 
parva parasites that occur in South African buffalo, in cattle 
from farms with suspected theileriosis and in experimentally 
infected cattle. Buffalo-derived T. parva p104 and PIM RFLP 
profiles were obtained from most T. parva samples collected 
from buffalo and from some of the cattle samples. Relatively 
homogeneous PIM profiles were observed from samples ori-
ginating from buffalo from three game parks, suggesting the 
presence of dominant genetic variants in T. parva parasites 
in these relatively small isolated buffalo populations. p104 
and PIM RFLP profiles and gene sequences similar to that 
of Muguga, a Kenyan T. parva stock that causes East Coast 
Fever (ECF), were obtained from three T. parva positive cattle 
samples, although these animals were not diagnosed with 
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classical ECF. Less polymorphic and atypical PIM and p104 
profiles were obtained from some buffalo and cattle samples 
but these were not similar to known cattle-derived profiles. 
PIM sequences obtained from clones of these included 
buffalo-derived (88%) and recombinant (12%) sequences. 
Three previously reported p104 alleles were identified in this 
study; however new variants were also obtained suggesting 
extensive genetic diversity in the South African T. parva 
population. This study has shown that PIM and p104 profiles 
are more complex than previously thought and the differ-
entiation of T. parva parasites in South Africa based on these 
profiles would be very difficult.

PO3.48

Characterization of Multiple Acetylcholinesterases and 
Relationship to Organophosphate Resistance in the 
Southern Cattle Tick, Rhipicephalus (Boophilus) microplus
Temeyer, Kevin Bruce; Pruett, John H.; Olafson, Pia Untalan; 
Chen, Andy C.
U.S. Department of Agriculture, Agricultural Research Service, Kerrville, 
TX, USA

Three cDNAs have been reported to encode acetylcholin-
esterase (AChE) in Rhipicephalus microplus and were ex-
pressed in the baculovirus system. Each of the recombinant 
proteins exhibited different kinetic properties but shared 
general biochemical characteristics of AChE including 
substrate preference for acetylthiocholine over butyrylth-
iocholine and inhibition by eserine or organophosphate. 
Recombinant forms of BmAChE1 and BmAChE3 containing 
specific mutations isolated from organophosphate (OP) re-
sistant strains of R. microplus exhibited decreased sensitivity 
to OP inhibition. All three R. microplus AChEs were expressed 
in synganglion as indicated by qRT-PCR. Multiple forms of 
each of the BmAChE transcripts were sequenced from individ-
ual ticks suggesting alternative splicing of transcripts or the 
presence of more than two alleles (gene duplication) for each 
transcript. Gene copy number was investigated by quantita-
tive real time PCR using genomic DNA. Investigation of the 
physiological roles of the three AChEs was investigated by 
RNA interference. Long dsRNA specific for each of the three 
R. microplus AChE cDNAs, BmAChE1, BmAChE2, and BmAChE3 
was introduced by microinjection of unfed adult females and 
subsequent gene silencing effects were monitored by qRT-
PCR and phenotypic effects.

Trichinella

Thursday, August, 13, 2009

PO3.49

Preliminary Characterization of Excretory-Secretory 
Protein Extracts of Trichinella spiralis and Trichinella 
britovi Muscle-Stage Larvae by Two-Dimensional 
Electrophoresis
Bien, Justyna1; Nareaho, Anu2; Ljunggren, Erland1; Gozdzik, 
Katarzyna1; Kozak, Monika1; Moskwa, Bozena1; Cabaj, 
Wladyslaw1

1. Witold Stefanski Institute of Parasitology of the Polish Academy of 
Sciences, Warsaw, Poland; 2. Department of Basic Veterinary Sciences; 
Faculty of Veterinary Medicine, Helsinki, Finland

Trichinella spiralis and Trichinella britovi are intracelullar 
nematode parasites of mammalian skeletal muscles. 

Trichinella species exhibiting different epidemiological 
features occur in Europe and, two of them, T. spiralis and T. 
britovi, have been identified so far in Poland.

The objective of our study was to describe the differences 
between excretory-secretory protein extracts of muscle 
larvae of two encapsulated species T. spiralis and T. britovi by 
two-dimensional electrophoresis (2DE).

The protein patterns of T. spiralis and T. britovi, differed 
remarkably in silver stained 2DE gels. The differences were 
most evident in the low-molecular weight area.

Additionally, antigenic properties of T. spiralis separated 
proteins were analyzed with two-dimensional Western Blot 
using sera from experimentally Trichinella spp. infected pigs. 
Immunoreactive spots were detected using rabbit anti-pig 
IgG conjugated with horseradish peroxidase. This prelimin-
ary study revealed several protein spots which reacted with 
specific antibodies. The antigenic patterns of crude extracts 
of muscle L1 larvae differ also in two-dimensional Western 
Blot.

Futures studies should concentrate on confirming the pro-
teomic differences between the two species: T. spiralis and T. 
britovi, such antigenic differences could provide a basis for 
future serological differentiation of Trichinella species. At the 
moment it is not possible to recognize the species serologic-
ally.
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PO3.50

Muscle Distribution of Domestic Trichinella Larvae in 
Natural Infected Pigs
Blaga, Radu Gheorghe1; Gudea, Alexandru1; Cote, Martine2; 
Stei, Ciprian1; Cozma, Vasile1; Boireau, Pascal2

1. University of Agricultural Sciences and Veterinary Medecine, Cluj 
Napoca, Romania; 2. JRU BIPAR INRA AFSSA ENVA UPVM, Maisons-
Alfort, France

Several studies have described the muscle distribution of 
sylvatic and domestic Trichinella larvae in experimental 
infection in production animals and wildlife. The present 
study aimed to determine the muscle distribution of domes-
tic Trichinella larvae in natural infected pigs. Forty muscle 
samples were collected from each of the ten natural infected 
pigs (6-months old to 2-years old), identified previously by 
Trichinella ELISA (SafePath Laboratories, USA) in a Trichinella 
endemic farm. Four hundred individual artificial digestions 
were performed on samples varying from 5 to 100 grams, 
with a mean time for digestion of 45 minutes. The larval 
burden for diaphragm, as the reference muscle, was varying 
from 0,01 larvae to 6.3 larvae per gram. Independently of 
the degree of infection, the digastric muscle and levator labii 
superiore muscle appeared to harbor the highest number 
of muscle larvae, with a worm burden of 1.2 to 21.8 LPG and 
0.9 to 7.4 LPG respectively. Furthermore, among the first five 
predilection sites we found the tongue apex, the diaphragm 
and the pectineus muscle. Work founded by the Romanian 
Education Ministry thru the “PNII” projects, contract PNII-RU-
RP-11/01.10.2007.

PO3.51

qPCR for detection of Trichinella spp. in potential 
Australian wildlife hosts
Cuttell, Leigh B.1; Gray, Christian1; Jackson, Louise A.2; 
Vanderlinde, Paul B.3; Traub, Rebecca J.1

1. School of Veterinary Science, University of Queensland, Brisbane, 
QLD, Australia; 2. Queensland Department of Primery Industries and 
Fisheries, Brisbane, QLD, Australia; 3. Australian Quarantine Inspection 
Services, Brisbane, QLD, Australia

No indigenous cases of human or animal trichinellosis have 
ever been recorded on mainland Australia, however the 
absence of infection does not necessarily constitute freedom 
due to cultural practices of eating well-cooked pork as well as 
the independent circulation of Trichinella in wildlife. Because 
there is a lack of extensive epidemiological investigations 
in animals within mainland Australia, a truly Trichinella-free 
status has not yet been verified. Therefore, wildlife surveys 
conducted with sensitive and specific diagnostic methods 
will be valuable in verifying the region’s true Trichinella status. 
Field diagnostics for Trichinella detection in wildlife currently 
rely on the artificial digestion (AD) method which is the gold 
standard for routine inspection of meat for human consump-

tion. However, the level of sensitivity attained by AD may be 
insufficient to detect low level infections in wildlife, while use 
of immunobiological methods such as ELISAs appear to im-
prove sensitivity, at the cost of specificity. Molecular methods 
have been used until now primarily for taxonomy, although 
recently Guenther et al. (2008), developed a quantitative PCR 
(qPCR) for the detection of Trichinella species found in Europe 
for meat inspection purposes. Our study sought to assess the 
usefulness of qPCR as a diagnostic tool in wildlife surveys in 
Australia, using universal primers targeting the mitochondrial 
rRNA gene rrnL to detect all known species of Trichinella, as 
well as species-specific primers designed for the non-en-
capsulated species T. pseudospiralis and T. papuae, which are 
most likely to be transmitted into mainland Australia. We test 
the sensitivity and efficacy of the mincing protocol and qPCR 
to detect Trichinella larvae, by simulating low level infections 
in tissues of potential Australian hosts including fox, dog, 
crocodile and wild boar. 

PO3.52

Serological Detection of Anti-Trichinella Antibodies in 
Wild Red Foxes (Vulpes vulpes) in Norway Using E/S 
Antigen and -Tyvelose Glycan Antigen in an Indirect 
ELISA
Davidson, Rebecca K.1; Ørpetveit, Irene1; Møller, Lone N.2; 
Kapel, Christian MO2

1. National Veterinary Institute, Oslo, Norway; 2. University of 
Copenhagen, Copenhagen, Denmark

Trichinella surveillance in wildlife has relied on the detec-
tion of muscle larvae using digestion techniques. Serol-
ogy has been proposed as more suitable for large-scale 
epidemiological studies in wildlife. Sera from 328 wild red 
foxes (Vulpes vulpes) were tested with both excretory/secre-
tory antigen (E/S) and synthetic -tyvelose glycan antigen, 
in indirect ELISA tests. The red foxes were also examined 
for muscle larvae, using individual muscle digestion (mag-
netic stirrer method) on 10g of quadriceps muscle. Western 
blot (WB) was carried out on all seropositive samples using 
crude larval antigen. Both -tyvelose and E/S antigen proved 
suitable for the detection of antibodies to Trichinella spp. 
in foxes. Both ELISA antigens performed well, although, the 
E/S antigen was superior to the -tyvelose antigen, with sera 
that had been stored at -20°C for more than 10 years. Neither 
antigen detected all of the samples proven seropositive by 
WB, and in total 24 of the 27 positive WB sera were identified 
using both antigens. Serology alone, without WB or muscle 
digestion, led to a two to three-fold higher seroprevalence 
estimate respectively. In total, 7.3% (24/328) of the wild red 
fox population had antibodies to Trichinella on ELISA and 
WB. Antibodies were identified in red foxes from a further 
two regions in Norway compared to muscle digestion results. 
The use of E/S antigen in conjunction with the WB was the 
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method of choice for the screening of wild red fox popula-
tions for Trichinella.

PO3.53

Wild Boar Distribution in Areas with Trichinella Findings 
in Red Foxes – a Risk for Game Meat Consumption?
Duscher, Georg; Prosl, Heinrich; Joachim, Anja
Institute of Parasitology, University of Veterinary Medicine Vienna, 
Vienna, Austria

The combination of the omnivorous life style of wild boar 
with the frequent consumption of raw or undercooked (and 
often uninspected) wild boar meat represents a consider-
able risk for human Trichinella infections. Surveys on the 
endoparasites of foxes in Austria from 1989 to 2003 revealed 
Trichinella-positive animals in 28 of the 121 districts of Aus-
tria. Wild boars can be found in 100 districts, and a total of 
18 districts are now known for the simultaneous occurrence 
of Trichinella, foxes and wild boars. An evaluation of different 
time periods (1989-1993 and 1999-2003) showed that due to 
the larger range of the wild boar population the overlapping 
areas expanded in recent times, probably also increasing the 
risk of parasite transmission from foxes to wild boars. This 
may cause a transition from the purely domestic life cycle 
of Trichinella in Austria to an intermediate cycle, possibly 
involving human consumers of wild boar meat. Care has to 
be taken to implement and maintain appropriate control 
measures for game meat inspection.

PO3.54

Prevalence and Infectivity to Experimental Rodents of 
Trichinella sp. Obtained from Japanese Black Bears in 
Iwate Prefecture, Japan
Itagaki, Tadashi; Aoki, Mikiko; Fukuzawa, Hiroko;  
Tominaga, Taisuke
Iwate University, Morioka, Japan

The bear has been known to be a unique wildlife that causes 
trichinellosis in humans in Japan. The present study was 
carried out to clarify the prevalence of Trichinella nematodes 
in Japanese black bears (Ursus thibetanus) and the infectiv-
ity of the nematoda to experimental rodents. We tested 116 
muscle samples from Japanese black bears in Iwate Prefec-
ture between1998 and 2006. The samples were digested 
with the solution containing 1% hydrochloric acid and 0.5% 
pepsin and observed for the larvae. As the results, Trichinella 
larvae were detected in 2 muscle samples (1.4%). In order 
to identify the species of the larvae, the DNA fragments of 
mitochondrial coxI gene were amplified by using genomic 
DNA extracted from the larvae and sequenced directly. The 
sequences of the fragments showed the similarity of 98.8% 
with that (AF129487) of Trichinella T9 from a black bear. The 

Trichinella larvae were administered to BALB/c mice and 
Mongolian gerbils in the dose of 300. The animals were sac-
rificed on the days of 5, 14, 21, 30 and 40 post-infection and 
examined for the adults in the small intestines and the larvae 
in muscles. As the results, the recovery rates of the adults 
were 18.11 ± 7.69% on day 5 and almost 0% after day 10 for 
BALB/c mice and were 13- 30% on day 5 to 40 for the gerbils. 
The larvae were first detected on day 30 with the number of 
1287 ± 1005 from the mice and were on day 21. These find-
ing show that the isolate of Trichinella sp. has high infectivity 
to Mongolian gerbil. 

PO3.55

Wild Animals as Reservoirs of Trichinella spp. in the 
Patagonic Region
Krivokapich, Silvio Jesus1; Gatti, Graciana Mabel1; Gonzalez 
Prous, Cinthia Lorena 1; Saldia, Luisa 4; Bergagna, Hector 
FJ2; Chang Reissig, Elizabeth 3; Molina, Viviana 1; Guarnera, 
Eduardo Alfredo1

1. Depto. Parasitología, INEI, ANLIS "Dr. Carlos G. Malbrán", Buenos 
Aries, Argentina; 2. Dirección de Control de Zoonosis y Vectores, 
Subsecretarıa Gestión Ambiental, Neuquén, Argentina; 3. Instituto 
de Patología “Dr. B. Epstein”, Facultad de Ciencias Veterinarias, UNLP, 
La Plata, Buenos Aires, Argentina; 4. Programa para el Control de 
la Hidatidosis; Hospital Dr. José Formenti, El Calafate, Santa Cruz, 
Argentina

Trichinella is a widely distributed zoonotic nematode found 
primarily in carnivorous mammals. Wildlife can serve as a 
natural reservoir and play an important role in the spread of 
the parasites.

The aim of the present study was to assess the occurrence of 
the genotypes of Trichinella in potential wildlife reservoirs 
from different endemic areas of the patagonic region of 
Argentina, where human outbreaks are reported each year. 
Muscle samples were examined by artificial digestion and 
larvae were identified at the species level by a nested multi-
plex polymerase chain reaction analysis and sequencing of 
cytochrome oxidase I gene (COI). From 2005 to 2008, muscle 
samples were collected from 35 wild boars (Sus scrofa), 13 
mountain lions (Puma Concolor) and 37 foxes (Pseudalopex 
griseus). Larvae of Trichinella were found in 16 wild boars, 
where 10 isolates were identified as T. spiralis, and in only 
one mountain lion that COI sequence analysis was similar 
to a new sylvatic genotype recently reported from same 
host and region. These results suggest that in the Patagonia 
wild boards and mountain lions can act as reservoirs for the 
maintenance and dissemination of the domestic and sylvatic 
trichinellosis, respectively.
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PO3.56

Potential Use of Deglycosilated Trichinella spiralis 
Muscle Larva Excretory-Secretory Products for the Early 
Diagnosis of Trichinelosis and to Evaluate Albendazole 
Treatment Efficacy
Salinas-Tobon, Maria Del Rosario1; Moreno-Perez, Antonio1; 
Martinez-Rivera, Alicia1; Hernandez-Poblano, Belen1; Castillo-
Rodriguez, Juan Eduardo1; Navarrete-Ramirez, Elizabeth1; 
Hernandez-Sanchez, Javier2

1. Depto. Inmunologia, Escuela Nacional de Ciencias Biologicas, IPN, 
MEXICO, D.F., Mexico; 2. Depto. Genetica y Biol. Mol., Cinvestav, IPN, 
Mexico, Mexico

We analyzed the whole antibody (Ab) response to native 
or deglycosilated T. spiralis muscle larva (ML) excretory-
secretory products (nESP or dESP) by ELISA in rats treated 
with albendazole (ABZ) in the early or late larva encapsula-
tion phase. ML establishment and infectivity was also studied 
to determine the ELISA value in the early diagnosis and 
prognosis of trichinellosis. Seven-rat groups were infected 
with 2000 T. spiralis ML. Rats were not treated (A) or treated 
with vehicle (B1,B2,B3) or ABZ, 20 mg/Kg/day (C1,C2,C3) for 
3 (B1,C1) or 6 (B2,C2,B3,C3) days starting on day 13 (B1,C1, 
B2,C2) or 45 (B3,C3) post-infection (pi). Serum samples col-
lected before and at different times after the infection. ML 
recovery was done by digesting artificially the gastrocnemius 
to determine ML establishment and viability. Infectivity of ML 
recovered was tested in mice. In ABZ treated rats, viability of 
ML recovered from groups C1, C2 and C3 was not affected. 
ML establishment was reduced in 24 % in group C1 and 44 % 
in group C2 while it was not affected in group C3. In contrast, 
only 1 % of the ML recovered from groups C1 and C2 and 
61 % from group C3 established the infection in the mouse. 
An early production of Abs to ML-dES was detected by day 
10, peaked on day 14 pi and the highest antibody produc-
tion was on day 61 in groups A1, B1 as compared with the 
antibody production to nPES which started lately by day 24 
and reached its maximum by day 31 pi. The 3-day ABZ treat-
ment showed a transitory decrease of the early Ab response 
to dESP from days 14 to 19 and a delay in the late antibody 
appearance to nESP from days 28 pi. Overall, these results 
suggest that early recognized antigens from ML-dES are 
candidates for the early diagnosis of trichinellosis while those 
lately recognized from nESP may be useful to evaluate ABZ 
treatment efficacy. *Fellow of COFAA, EDD

PO3.57

Gene Responses in Rat Intestine During Early Phase of 
Trichinella Infection
Näreaho, Anu; Airas, Niina; Linden, Jere; Saari, Seppo; Sukura, 
Antti
Faculty of Vet Med, University of Helsinki, Helsinki, Finland

Early innate defense against Trichinella infection takes place 
in intestinal mucosa. T. spiralis induces a higher infection-
intensity in rats than T. nativa. 

We designed an experimental infection to study if this dif-
ference is due to distinct host defensive reaction to these 
two parasite species. Six rats were infected with T. spiralis, six 
with T. nativa and six served as controls. The infection dose 
was 2000 trichinella larvae. The rats were killed at day 5 post 
inoculation and RNA was isolated from mucosal scrapings of 
jejunum. Also, three extra rats for each group were used as 
infection intensity controls, and euthanized after one month 
to count the larvae per gram (lpg) values, which were 500 lpg 
for T. spiralis and 0.67 lpg for T. nativa.

We utilized rat genome microarray chip (GeneChip®, Affy-
metrix) with 31 000 probes to analyze host intestinal re-
sponses. Microarray data shows, that when compared to con-
trols Trichinella infections caused over-expression (p-value 
<0.05, at least two fold changes) of 866 genes, of which 614 
were over-expressed both in T. spiralis and T. nativa infec-
tions. Simultaneously 654 genes were down-regulated, of 
which 386 were shared in infections with both species. Gene 
ontology clustering showed that Trichinella infection acti-
vated several significant biological processes in rat’s jejunum 
associated for example to lipid and organic acid metabolism. 

PO3.58

Protein profiling for swine with Trichinella spiralis 
iInfection in Thailand
Suraruangchai, Duangkhamol; Viseshakul, Nareerat; 
Taweethavonsawat, Piyanan
Veterinary council of Thailand, Bangkok, Thailand

Trichinellosis is mainly caused by Trichinella spiralis. It was 
first reported in 1962 in Thailand and since then, trichinellosis 
cases are reported every year. Traditionally, Trichinella infec-
tion diagnosis can be done by direct method of finding first 
stage larvae in the muscle. This technique is however con-
sidered to be a time consuming method. Another diagnostic 
method is indirect diagnosis which is the most commonly 
used technique based on serology. However it has been 
reported that there occurs cross reaction between crude 
larvae extract and other helminthiasis infection. The purpose 
of this study was to observe the immunoblot profiles and to 
identify specific protein antigen of infective stage protein 
antigens derived from T. spiralis. The samples were divided 
into 3 groups. Positive control (group 1) was obtained from 
5 swine sera with experimentally confirmed T. spiralis infec-
tion. Negative control (group 2) originated from 5 swine sera 
which were confirmed microscopically negative for protozoa 
and gastrointestinal parasites. Group 3 was derived from 
14 swine sera which had been parasitologically confirmed 
positive for other protozoa and parasitic infections. Crude 
antigens obtained from the infective larvae of T. spiralis were 
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used in SDS-PAGE and immunoblot. The immunoblot profiles 
of T. spiralis infected swine sera in our study revealed at least 
13 bands with molecular weight (MW) ranging from 10 to 
55 kilodalton (kDa). They were 39, 36, 35, 30, 29, 27, 24, 21, 
19, 18, 15, 14, 11 kDa. The MW protein antigen of 18 kDa is 
likely to be specific for T. spiralis infected sera and would be 
an interesting protein candidate for the specific diagnosis for 
trichinellosis in swine production.

PO3.59

Trichinella pseudospiralis in the Eastern Slovakia – a 
Guest or a Resident?
Hurnikova, Zuzana; Snabel, Viliam; Varady, Marian;  
Dubinsky, Pavol
Parasitological Institute, Kosice, Slovakia

Until 1995, Trichinella pseudospiralis, infecting both mam-
mals and birds has been detected only sporadically in sylvatic 
mammals and birds. However, a substantial increase of the 
occurrence of this pathogen was registered in EU countries, 
with reports from France, Finland, Sweden, The Netherlands, 
Spain, Lithuania, Italy, Germany, Hungary, and Bulgaria.

In Central Europe, the first focus of T. pseudospiralis was 
documented from pig breeding farm in Eastern Slovakia 
in 2003. The area where the farm was located is an import-
ant crossing of Pan-European bird migration routes from 
Europe and northern Asia. Given that several species of 
raptorial birds move from their breeding regions in northern 
Europe temporarily residing in Eastern Slovakia during the 
wintertime and with respect to the striking genetic similar-
ity between the Slovak isolate and isolates from Sweden and 
Finland by DNA (cox1 mitochondrial gene) and allozyme 
approaches (PGM polymorphism) we suggested that the 
parasite appeared in our territory due to migration of birds of 
prey from Scandinavian Peninsula. 

Since 2005 several records of T. pseudospiralis in fox and wild 
boar (mixed infection of T. britovi and T. pseudospiralis) from 
Eastern Slovakia were reported and question arises whether 
the species has already constituted a local focus in wildlife 
(more likely explanation), or it was repeatedly re-introduced 
several times into this territory from northern-eastern 
regions. Further monitoring program on T. pseudospiralis in 
respective animal species is needed to verify their import-
ance as reservoir in the area of Eastern Slovakia. 

The work was supported by the Slovak Grant Agency VEGA 
2/7186/27.

PO3.60

Trichinelasis in Russia: History and Prospects of 
Methodology and Technical Set-Up Progress for Trichinela 
Invasia Control of Slaughter Animal Meat
Vodnev, Andrew A.; Bogdanov, Sergey A.; Usha, Boris V.
Institute of Veterinary Expertise and Sanitary, Moscow, Russia

In present work we give short summary for the history of de-
velopment and methods for Trichinellasis invasia diagnostics 
in meat products from slaughter animals and evolution of 
the specialized technical equipment for these methods.

Mandatory trichinelloscopy of meat was primary introduced 
in Saint- Petersburg at 1881. Since then, much efforts of Rus-
sian veterinary and sanitary scientists with engineers were 
focused at increasing reliability and trustworthiness of the 
expertise. Trichinelloscopy had passed a long way from the 
simple magnifying glass and monocular microscope towards 
digital videomicroscopy with coming automatic Trichinella 
larvae search and detection in the material under study, with 
minimal part of human labor. The changes in samples prep-
aration approach starting from compressor glasses of various 
construction for individual trichinelloscopy of carcasses to 
biochemical separating fermentators for group analysis with 
increased productivity . The abandoning by Chapter 16 of EU 
Commission Regulation #2075/2005 of compressor trichin-
nelloscopy that comes into action since 31.12.09 results in 
the development of sample preparation and will be aimed 
at design of high - productivity equipment for individual dis-
charge of Trichinella larvae from single samples of slaughter 
animal products.

PO3.61

Labor Consuming in Magnetic Stirer Method and Gastros 
Usage: a Comparative Study
Vodnev, Andrew A.1; Bogdanov, Sergey A.2; Zhuravleva, Aigul 
Z.3

1. ZAO "NPO Petrolaser", St. Petersburg, Russia; 2. OOO Petrolaser, 
St. Petersburg, Russia; 3. Veterinary Laboratory in St. Petersburg, St. 
Petersburg, Russia

It is temping to consider the reduction of routine and time- 
consuming analysis of meat for Trichinella larvae presence 
in two method modalities 1. magnetic stirrer method and 2. 
processing with Gastros 6E machine. (This model is operat-
ing accordance with EU 2075/2005 Regulation prescriptions 
and has 3 chambers, 2 lt. each.) Three members of laboratory 
stuff with different experience were carrying out 6 tests each, 
with chronometry. Preparation procedures, such as mixing an 
artificial gastric juice, meat probe collection and, afterwards, 
the rinsing of cylinders are equal for both techniques, so they 
were not taken into consideration. We have also included 
the time needed for clearing and washing the labware and 
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equipment after the analysis, for taking a new digestion (or 
by the end of the day).

Therefore, it can be speculated that average labor operations 
were reduced from routine 12 min to 5 min in Gastros-6E 
duty cycle. The most unexperienced laborant demonstrated 
the bigger reduction.

Vectors

Thursday, August, 13, 2009

PO3.62

The Effect of Beauveria bassiana on Different Stages of 
Lutzomyia Longipalpis
Albano Amóra, Sthenia Santos1; Bevilaqua, Claudia Maria 
Leal1; Feijó, Francisco Marlon Carneiro 2; Assunção Pereira, 
Romeika Hermínia Macedo 2; Melo de Oliveira, Paula Gabriela 
2; Xavier Peixoto, Gislayne Christianne 2; Alves, Nilza Dutra2; 
Freitas Macedo, Iara Tersia 1; Beserra de Oliveira, Lorena 
Mayana 1; Rondon, Fernanda Cristina 1

1. Universidade Estadual do Ceara, Fortaleza, Brazil; 2. Universidade 
Federal Rural do Semi-árido, Mossoró, Brazil

Visceral leishmaniasis is a zoonosis whose primary vector 
in Brazil is the phlebotomine Lutzomyia longipalpis. Cur-
rently, efforts to control the vector have not been effective in 
reducing the incidence of disease. A possible alternative to 
current strategies is the biological control of the vector using 
entomopathogenic fungi. This study evaluates the effects of 
the fungus, Beauveria bassiana, in different developmental 
stages of Lu. longipalpis. Five concentrations of the fungus 
were utilized ranging from 104 to108 conidia/ml, accompanied 
by controls. The unhatched eggs, larvae and dead adults 
were sown to reisolate the fungus from the infected material. 
The fungus was subsequently identified by PCR and DNA se-
quencing. B. bassiana reduced in 59% the egg hatching. The 
mortality of infected larvae was significant. The longevity of 
infected adults was lower than that of the negative control, 
but was not higher than that of the positive control, in which 
death was instantaneous. The effects of fungal infection on 
the hatching of eggs laid by infected females was also signifi-
cant and dose-dependent. With respect to fungal behavior 
post-infection, only germination and sporulation were signifi-
cantly higher than the control. The identity of the reisolated 
fungus was confirmed by automated DNA sequencing post-
passage in all insect stages. These data show that B. bassiana 
has good pathogenic potential, primarily on Lu. longipalpis 
larvae and adults. Consequently, the use of this fungus in 
phlebotomine control programs must be considered as a 
possible means of reducing the use of chemical insecticides, 
resulting in benefits to humans and the environment.

PO3.63

Synanthropic Flies as Potential Vectors of Pathogenic 
Agents
Förster, Maike1; Messler, Sabine2; Pfeffer, Klaus2; Kai, Kai3

1. Institute of Zoomorphology, Cell Biology and Parasitology, Heinrich-
Heine University, Düsseldorf, Germany; 2. Department of Medical 
Microbiology and Hospital Hygiene, Heinrich-Heine University, 
Düsseldorf, Germany; 3. Novartis Animal Health AG, Basel, Switzerland

In the present study we investigated the pathogenic burden 
of 486 wild flies caught at different animal related places in 
Dormagen (GER). Most of the caught species belong to mus-
coid flies (e.g. Musca domestica, (I: 62%), followed by blow 
flies and flesh flies. The flies were examined for the patho-
genic agents they carried with standard microbiological and 
parasitological methods. We could detect a large diversity of 
different bacterial and fungal species, protozoan and even 
metazoan species on the exoskeleton and in the intestine 
of the flies. Among them we could prove life threatening 
bacteria species such as enteropathogenic Escherichia coli-
strains (EAEC, EHEC, ETEC, EPEC), potential pathogenic fungi 
(e.g. Candida albicans, C. tropicalis), eggs and larvae of animal 
helminths (e.g. Ascaris suum) as well as the hog louse Haema-
topinus suis. 

The present study emphasizes the potential of synanthropic 
flies (especially the house fly M. domestica) as a crucial vector 
of multiple pathogenic agents.

PO3.64

Molecular Detection of Feline Babesia Species in Field-
Collected Ticks (Acari: ixodidae) in South Africa
Golezardy, Habib; Oosthuizen, Marinda; Bosman, Anna - 
Marie; Troskie, Milana; Penzhorn, Banie L.
University of Pretoria, Pretoria, South Africa

Ticks are of vast importance due to their ability to transmit an 
impressive variety of infectious agents. Emerging arthropod-
transmitted parasites of wildlife are potential disease threats 
and the worldwide picture of ixodid tick-transmitted parasitic 
diseases is an example of this dynamic situation. The present 
work describes the molecular detection of feline Babesia spp. 
in field-collected ixodid ticks which could serve as potential 
vectors for feline babesiosis in cheetahs at various breeding 
centres in South Africa. The vegetation at two cheetah breed-
ing centres was dragged for ticks on a monthly basis over a 
12 month period. Five tick species namely Amblyomma heb-
raeum, Amblyomma marmoreum, Haemaphysalis elliptica, 
Rhipicephalus simus and Rhipicephalus zambeziensis were 
identified taxonomically. Subsequently, DNA was extracted 
from immature and adult ticks. The V4 variable region of the 
parasite 18S rRNA gene was amplified and subjected to the 
Reverse Line Blot (RLB) hybridization assay for the detection 
and differentiation of Babesia and Theileria spp. Results have 
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shown that Babesia spp. could only be detected from Haem-
aphysalis elliptica ticks. Since Babesia species are transmitted 
by ixodid ticks, the results suggested that Haemaphysalis el-
liptica might play an important role as a natural vector in the 
field-transmission of feline Babesia species.

PO3.65

Annual Dynamics of Ixodes Ricinus and Dermacentor 
Marginatus (Acari: ixodidae) in Some Areas from North-
East, and South-East of Romania
Ionita, Mariana; Mitrea, Ioan Liviu; Buzatu, Marius Catalin
Faculty of Veterinary Medicine of Bucharest, Bucharest, Romania

Ixodes ricinus and Dermacentor marginatus (Acari: Ixodidae), 
three-host ticks, are the most wide-spread ticks in Romania; 
they were found in different geographical areas with dif-
ferent ecological particularities, showing a large ecological 
valence. For good knowledge of their distribution areas in 
our country, and the risk of tick-borne pathogens, a study 
on annual dynamics of populations of those two species in 
the North-East, and the South-East areas of Romania, during 
of 2008 year, was performed. The annual dynamics of tick 
populations emphasized differences in starting of questing 
activity, and maximal parasitism on animals, according to the 
geographical areas and annual evolution of the main local 
ecological factors (temperature, humidity, vegetation). The 
questing activity and maximal parasitism for both species 
were registered earlier in the South-East than in the North-
East areas. D. marginatus ticks had the first appearance in late 
March, with an activity peak in April, in the South-East areas, 
while the populations from the North-East appeared later, in 
late April, with a peak in May. I. ricinus ticks started the quest-
ing activity in April, in the South-East areas, with a peak in 
May, while in the North-East areas the populations came out 
in May and had a peak in June. A less marked increase of ac-
tivity was also observed in autumn, for both species, in both 
areas. The highest activity was registered for D. marginatus 
and I. ricinus ticks in the South-East areas, between Septem-
ber and November, with a peak in October. The autumn peak 
(in October) of the two species from the North-East areas was 
diminished, about half of the peak of tick populations from 
the South-East. Small number of I. ricinus and D. marginatus 
were collected in all other months, except December, Janu-
ary, and February. 

The temporal distribution of tick species might be an im-
portant tool for prediction on the seasonality of tick-borne 
diseases in Romania.

PO3.66

Experiences About Culture of Two Snails Vectors Species 
for Fasciola hhepatica
Cruz, Irene; Quintero, María Teresa
Departamento de Parasitología, FMVZ UNAM, México, DE, Mexico

The objective of the present study was to compare the 
obtained results of the observation of cultures of two snails 
Lymnaea (Fossaria) humilis and L. (Fossaria) bulimoides 
originatinated of a farm of the State of Mexico. The method 
consisted of collecting mud, algae Oscillatoria sp. and snails, 
where the cultures were prepared. For it purpose porcelain 
trays were used and Petri´s box of 14 cm in length were come 
to sterilize the Earth and calcium carbonate was added, the 
collected snails were placed in four trays and in a total of 20 
Petri´s box, once this means were dried was come to add 
the algae Oscillatoria spp, for their culture, (approx 15 days 
for the growth of the algae) later 50 Lymnaea humilis snails 
were placed of 8 days of born (measured 3X2.5mm of length 
and diameter respectivelly) and 50 L. bulimoides snails in 2ª 
tray those that measured 3X3; in 5 Petri´s box, 10 snails of L. 
bulimoides and L. humilis each species were placed approx 8 
days of age in each box. It was added food to the snails when 
they arrived at 15 days of age, administered commercial fish 
food in the porcelain trays and the Petri´s box. The cultures 
were observed each third day until completing of 45 up to 90 
days until the death of snails happened as much concludes 
that L. humilis was major survival for that stops L. bulimoides.

Water-borne Protozoa
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PO3.67

Detection and Identification of Cryptosporidium 
species in Water Samples from a River in Ardabil City, 
Northwestern Iran. 
Fallah, Esmail; Asgarzadeh, Mohammad; Mohammadi, 
Behnam; Hashemi, Ali; Sadegi, Mohammadreza
Tabriz University of Medical Sciences, Tabriz, Iran

Cryptosporidium is an opportunistic parasite typically as-
sociated with large waterborne outbreaks. Surface waters 
contaminated with human and animal feces serve as main 
source for epidemic spread of Cryptosporidium parasites. In 
this study, we used a small-subunit rRNA-based PCR – Re-
striction Fragment Length Polymorphism (RFLP) technique 
to determine the prevalence and to characterize human – in-
fective species of Cryptosporidium parasites in water sam-
ples collected from a stream in Ardabil city in Iran. Among 
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30 samples examined, 11 samples showed positive results. 
Restriction pattern analysis showed C C. andersony as the 
most common species with 7 cases; followed by C. parvum, 
bovine genotype, with 3 cases and C. suis with 1 case. The 
results indicated that PCR – RFLP technique provides an ap-
plicable and feasible method for detection and identification 
of Cryptosporidium oocysts in environmental water samples. 
The results, furthermore, demonstrated that wildlife is the 
major source of Cryptosporidium oocysts in surface water 
resources in the study region. 

PO3.68

Assessment of Helminthological Contamination in 
Drinking Water Sources of Kathmandu Valley Nepal
Joshi, Durga Datt; Acharya, Jyotsna; Aryal, Arjun; Shahi, 
Kabita
NGO, Kathmandu, Nepal

Water is very important to all life, including man. The pollu-
tion of water is a threat to the survival and existence of life 
itself. Contaminated water and water borne diseases are 
responsible for the deaths of 1.8 million people every year. 
Over 50,000 children die each year in Nepal from lack of 
access to safe drinking water. Piped supply of safe drinking 
water in Kathmandu valley is not sufficient. Because of the 
reason community people are compelled to use alternative 
sources and to store water for a long period. Hence the e 
study was conducted in Kathmandu valley with the object-
ive of determining microbilogical contamination of water 
sources. The study was conducted in winter and rainy season 
during 2008. Samples were collected from various water 
sources (wells, stone spouts, NWSC tap, and stored water). 
Water samples were tested for bacteriological contamination 
by using H2S method, Coliplate and Coli-strip techniques 
were used to determine the density of coliform and E.coli. 
Microscopic examination was also done using centrifugation 
and floatation method to observe the presence of protozoan 
and helminthes parasites. In the study total 160 samples of 
drinking water was collected from the different sources in 
the two seasons. Out of total samples collected, well water 
contributed 54 (345) and NWSC tap water contributed 42 
(26%), stored water contributed 48 (30%) and stone spout 
contributed 16 (10%). Source wise distribution of samples 
showed that well water contributed the highest number of 
samples. The results revealed that higher water samples were 
found contaminated in rainy season. Out of total samples 
57.5% water samples were found contaminated. Among 
the four sources stored water showed comparatively higher 
contamination (73%) and is followed by well water (59.3%), 
NWSC tap (47.6%) and stone tap (31.3%) respectively. Micro-
scopic test results showed the presence of eggs of Ascaris 
spp, Ancylostoma spp, Trichuris spp, Taenia solium and some 
unidentified nematodes. All the parasites were observed in 
rainy seasons.

PO3.69

Giardia, Cryptosporidium and Microsporidia Infections 
in Wild Animals from a Deforestation Area in the State of 
São Paulo, Brazil
Lallo, Maria Anete1; Bondan, Eduardo Fernandes1; Favorito, 
Sandra Elisa2

1. Universidade Paulista, São Paulo, Brazil; 2. Universidade Bandeirante 
de São Paulo, São Paulo, Brazil

The occurrence of Giardia null result, Cryptosporidiumnull 
result and microsporidia was investigated in 98 faecal speci-
mens from wildlife animals, captured in an area of deforesta-
tion for the construction of two water reservoirs, located in 
the state of São Paulo (Brazil). Samples were obtained from 
46 rodents, 21 marsupials, 16 frogs, 9 bats, 3 tamarins and 3 
lizards. For the detection of Giardianull result, Cryptosporid-
ium null result and microsporidia it was used, respectively, 
the floatation technique with lead sulphate, the Kinyoun 
method and the Gram-Chromotrope staining. The total 
number of parasitized animals by one of these protozoans 
was 17.35% (17/98). Cysts of Giardianull result were found in 
faecal samples from 2 prehensile-tailed porcupines (Coendou 
villosusnull result). The three positive animals for Cryptopor-
idiumnull result were rodents - 1 montane akodont (Ako-
don montensisnull result), 1 ebony akodont (Thaptomyces 
nigritanull result) and 1 guainan squirrel (Sciurus aestuansnull 
result). Microporidia spores were seen in the stools of 12 
animals - 6 small rodents, including 3 montane akodonts, 
1 prehensile-tailed porcupine and 2 pigmy rice rats (Oligo-
ryzomys sp.null result); 3 marsupials, including 1 gray slender 
mouse opossum (Marmosops incanusnull result) and 2 big 
eared opossums (Didelphis auritanull result); 3 hairy-legged 
vampire bats (Diphylla ecaudatanull result). This is the first 
description of microsporidiosis in wildlife animals in Brazil. 
The present study emphasizes the importance of the animals, 
particularly small mammals, as potential sources of proto-
zoan infection to other animal populations, including man, in 
areas of deforestation.

PO3.70

Survey of Cryptosporidium spp, Giardia spp. and 
Microsporidia Infections in Capibaras and Opossums in 
an Ecological Park in São Paulo, Brazil
Lallo, Maria Anete1, 2; Bondan, Eduardo Fernandes1, 2; Vogado, 
Adriane Stravino2; Giorgini, Guilherme Bogdanov2; Calábria, 
Patrícia2; Milanelo, Liliane3

1. Universidade Paulista, São Paulo, Brazil; 2. Universidade Cruzeiro do 
Sul, São Paulo, Brazil; 3. Parque Ecológico do Tietê, São Paulo, Brazil

Cryptosporidiumnull result, Giardianull result and micro-
sporidia are ubiquitous enteric protozoan parasites that 
infect a wide range of vertebrates hosts. Fecal samples from 
35 capibaras (Hydrochaeris hydrochaerisnull result) and 21 
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opossums (Didelphis auritanull result) living in an ecological 
park located at the municipality of São Paulo, Brazil, were 
examined for Cryptosporidiumnull result oocysts, Giardianull 
result cysts and microsporidia spores. For the detection of Gi-
ardianull result, Cryptosporidiumnull result and microsporidia 
it was used, respectively, the floatation technique with lead 
sulphate, the Kinyoun method and the Gram-Chromotrope 
staining. DNA extracted from feces or rectal swabs was ampli-
fied by polymerase chain reaction using parasite-specific 
small subunits ribosomal RNA gene primers. Cryptosporid-
ium parvumnull result was found in 4 capibaras (11.4%) and 1 
oppossum (4.7%). Giardia intestinalisnull result was detected 
in 2 capibaras (5.71%) and Encephalitozoon cuniculinull result 
was found in 3 oppossums (14.3%). The results obtained 
in the present study demonstrate that, despite the preva-
lences of these parasites were found to be low, capibaras 
and opossums may contribute as infective sources within 
the environment. It is important to emphasize that water is a 
major conduit for these protozoans and contaminated water 
is an important source of human infection either by direct 
consumption or by the use of contaminated water in food 
processing or preparation.

PO3.71

Identification of a New Species of Cyclospora sp. from 
Ducks in China
Chen, Jialin; Li, Guoqing; Xu, Qianmin; Yue, Cailin; Gao, 
Zhenyong; Liu, Xia; Wadeh, Hicham
College of Veterinary Medicine, South China Agricultural University, 
Guangzhou, China

Cyclospora organisms are intestinal pathogens of verte-
brates, which have been found in human cercopitheci colobi 
papionis and cattle in the world. Cyclospora-like oocysts in 
the feces of ducks from China were discovered at first, these 
oocysts were nearly to exactly round with the 7.5-11 m diam-
eters and light green globular things. Two pairs of primers 
were designed based on 18S rDNA of Eimeriidae, and Nested 
PCR was used to amplify partial conservative fragments of 
18S rRNA gene, and a 294bp fragment was amplified, cloned 
and sequenced. NCBI Blast analysis online indicated that the 
partial 18S rDNA is most closely related to the Cyclospora sp., 
which identities is 98%. In order to certify if the cyclospora 
sp. is a new species, a new pairs of primers are designed and 
used to amplify the variant region ITS-1. Sequence analysis 
indicated that the ITS-1 sequence is species characteristic. So 
the duck-associated Cyclospora-like organisms may be a new 
species of Cyclospora sp.. This work is supported by grants 
from National Natural Science Foundation of China (grant 
no. 30371082, 30671577) and Natural Science Foundation of 
Guangdong Province (grant no. 32286).

PO3.72

Synergistic effect of Pyrantel Embonate and Febantel in 
Elimination of Giardia in a Gerbil Model
Olson, Merle E.1; Heine, Josef2

1. Dept of Biomedical Engineering, University of Alberta, Calgary, AB, 
Canada; 2. Bayer Animal Health, Leverkusen, Germany

Febantel and a combination of Febantel and Pyrantel 
embonate are commercially available antiparasitic prepara-
tions that have shown to b e effective in the treatment of 
Giardia infections in companion animals. The objectives of 
the study were to determine the optimal dose of Febantel, 
Pyrantel embonate, and a combination of Febantel/Pyrantel 
embonate required to effectively treat Giardia in a Gerbil 
model and to determine if there is a synergistic effect with 
the two drugs.SPF Gerbils were infected by oral inocula-
tion with 105 Giardia duodenalis trophozoites (day 0). On 
Days 5 to 7 animals (n = 6) were treated once daily via oral 
gavage with 1) Febantel (160, 80, 40, 20 or 10 mg/kg); 2) 
Pyrantel embonate (160, 80, 40, 20 or 10 mg/kg), 3) Feban-
tel and Pyrantel embonate (160, 80, 40, 20, or 10 mg/kg); 
4) Metronidazole (200 mg/kg); or 5) placebo . Gerbils were 
euthanized on day 8 (24 hours after last treatment) and duo-
denal trophozoites were enumerated on a haemocytometer 
to obtain a concentration of trophozoites/ cm of gut. Feban-
tel alone, effectively eliminated Giardia trophozoites at 160 
and 80 mg/kg. Pyrantel embonate did not eliminate Giardia 
from the animals but significantly reduced parasite counts 
at all dosages. Febantel combined with Pyrantel embonate 
effectively eliminated Giardia trophozoites at 160, 80 and 
40 mg/kg. Metronidazole did not totally eliminate Giardia 
trophozoiles from the gut. All placebo treated animals were 
heavily infected with Giardia trophozoites. Febantel is more 
effective in elimination of Giardia infections when combined 
with Pyrantel embonate compared to the agents used alone. 

PO3.73

Prevalence and Diagnosis of Giardia Infection in Dogs 
and Cats Using a Fecal Antigen Test and Fecal Smear
Olson, Merle E.1; Leonard, Nancy J.2; Strout, Jessie2

1. Dept of Biomedical Engineering, University of Alberta, Calgary, AB, 
Canada; 2. IDEXX Laboratories, Mississauga, ON, Canada

Giardiasis is a common gastrointestinal infection in dogs and 
cats but it remains a diagnostic challenge due to intermit-
tent shedding and the small size of the cysts. The new fecal 
antigen test (SNAP® fecal ELISA Giardia test ) was evaluated 
in Canadian veterinary clinics to determine the prevalence of 
Giardia in dogs (134 clinics) and cats (94 clinics) with gastro-
intestinal clinical signs. The fecal antigen test was compared 
to a fecal smear which was the method used by many veter-
inary clinics. A total of 1871 dogs and 389 cats were enrolled 
in the study. The presence of fecal antigens were observed 
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in 241 (13.0%) and 16 (4.3%) symptomatic dogs and cats 
respectively. Loose or watery diarrhea with increased fre-
quency was the predominant clinical signs of dogs and cats 
with diarrhea. When a Bayesian evaluation was performed 
using the Giardia SNAP® test as a reference the sensitivity the 
fecal smear was only 31.8% for dogs and 26.7% for cats. The 
positive predictive value for a fecal smear was only 52.1% in 
dogs and 28.6% in cats. The SNAP® fecal ELISA Giardia test 
appears to be a valuable tool in the diagnosis of giardiasis in 
dogs and cats.

PO3.74

The First Discovery of Cyclospora sp. from Canine Feces in 
China
Yue, Cailin; Li, Guoqing; Chen, Jialin; Gao, Zhenyong; Xu, 
Qianmin; Liu, Xia; Wadeh, Hicham
College of Veterinary Medicine, South China Agricultural University, 
Guangzhou, China

Cyclospora organisms are intestinal parasites causing pro-
tracted diarrhea in human and animals. Ingestion of several 
sporulated oocysts results in acquisition of cyclosporiasis. In 
the present work, stool samples from dogs were collected 
and examined by saturated sucrose floatation and modified 
acid-fast staining. Then sporulation experiment and fluores-
cence microscope examination were conducted. Cyclospora-
like oocysts were discovered firstly in dogs from China. 
The oocysts were spherical and 7.5-10 m in diameter, with 
well-defined refractive spheres in each unsporulated oocysts, 
appearing as morula. After modified acid- fast staining, the 
organisms appeared faint-pink to red in color, while some 
oocysts not staining and appearing as “ghost”. After sporula-
tion experiment the oocysts produced two sporocysts, each 
containing two sporozoites. All oocysts displayed a brilliant 
blue fluorescent outer ring when viewed with fluorescence 
microscope. To further identify the Cyclospora-like organ-
isms, two pairs of specific primers were designed based on 
partial 18S rDNA of Cyclospora sp. and used to nested PCR. 
These primers selectively amplified a 294-bp DNA frag-
ment of the 18S rRNA gene. The amplicons were purified 
and cloned into PMD19-T vector. The insert was successfully 
sequenced, followed by analysis using online Blast software, 
and the phylogenetic tree was constructed using MEGA soft-
ware. The result revealed the identity between the dog-as-
sociated Cyclospora-like organisms and C. cayetanensis was 
98, and the Cyclospora-like organisms belong to the group of 
Cyclospora in the phylogenetic tree. This work was supported 
by grants from National Natural Science Foundation of China 
(grant no. 30671577, 30371082).

Zoonoses
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PO3.75

Seroprevalence and Risk Factors Associated to 
Toxoplasma gondii Infection in Pig Farms from Spain
García, Ignacio1; Simon-Grifé, Meritxell1; Dubey, Jitender P.2; 
Casal, Jordi1; Cabezón, Oscar1; Martin, Gerald1; Alba, Ana1; 
Almeria, Sonia1

1. Autonomous University of Barcelona, Research Center in Animal 
Health (CReSA), Bellaterra, Barcelona, Spain; 2. Agriculture Research 
Service, Beltsville, MD, USA

A total of 1,782 pig sera from 62 farms sampled from 2007 to 
2009 were tested for antibodies against Toxoplasma gondii 
using the modified agglutination test (MAT). Sera titres 
≥1:25 were considered positive. The farms were randomly 
selected from eight different regions of Spain, which account 
for over 80% of the Spanish pig production. Antibodies to T. 
gondii were found in 328 samples (18.4%; 95%IC: 16.6-20.2). 
Wide variations within farm seroprevalences (0 to 93%) were 
observed. There were also statistically significant differences 
(P<0.05) between regions and among age groups. Catalonia, 
Comunitat Valenciana, Castilla-León and Castilla-La Mancha 
showed mean seroprevalences > 20%, while the lowest 
prevalences were observed in Murcia and Aragón (4.4% and 
8.1%, respectively). Sows showed statistically significant 
higher prevalence of infection (23.0%) compared to both, 
15 and 20 weeks old piglets (16.1% and 11.6%, respectively). 
There were not statistically significant differences between 
farrow-to-finish and piglet production farms. A further cross-
sectional study was performed to estimate the associated 
risk factors to T. gondii infection in Catalonia (North-eastern 
Spain), the highest pig-density area in Spain, by linear regres-
sion analysis. The risk factors significantly associated to T. 
gondii seroprevalence in this region were the presence of 
cats, percentage of mortality at weaning and the presence 
of outdoor facilities in the farms. The seroprevalence ob-
served in the present study indicates widespread exposure 
to T. gondii among domestic pigs in Spain, which might have 
important implications in Public Health. 

PO3.76

Seroprevalence of Toxoplasma gondii in Moose and Roe 
Deer in Sweden
Björkman, Camilla1; Jakubek, Eva-Britt2; Malmsten, Jonas2

1. Dept. of Clinical Sciences, Swedish University of Agricultural Sciences, 
Uppsala, Sweden; 2. National Veterinary Institute, Uppsala, Sweden
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Toxoplasma gondii is one of the more common parasitic 
zoonoses in the world. In young children and immunocom-
promised persons infection can lead to severe disease and 
death. Ingestion of undercooked meat and handling of raw 
meat are important infection routes in man. In Sweden game 
meat is widely available and 7 out of 10 households serve 
game meat at least once a year. Moose is the most important 
game species and hunting of roe deer is also common. The 
aim of this study was to investigate the seroprevalence of T. 
gondii in Swedish moose and roe deer in order to estimate 
their role as potential disease carriers to humans. Blood 
samples were collected from 425 moose (Alces alces) and 
235 roe deer (Capreolus capreolus) during 1990 to 2007 and 
analysed for presence of T. gondii antibodies by a direct ag-
glutination test. Antibodies were detected in 87 (20%) and 
77 (33%) of the moose and roe deer samples, respectively. In 
moose the infection was more common in northern than in 
southern Sweden, whereas there was no regional differences 
in roe deer. There was an increase in seroprevalence with age 
in both species. The results show that Toxoplasma infection 
is widely spread in the Swedish moose and roe deer popula-
tions. Precautions should therefore be taken when handling 
internal organs and carcasses of harvested cervids. It is also 
important to prevent the risk of toxoplasmosis from game 
meet by cooking it well before serving. Freezing the meat 
greatly reduces chance of infection.

PO3.77

Risk Assessment for Toxoplasma gondii in the Danish Pig 
Industry
Boes, Jaap; Alban, Lis; Sørensen, Lene Lund; Nersting, Lise
Danish Meat Research Institute, Roskilde, Denmark

Toxoplasmosis may have serious consequences for pregnant 
women or immuno-compromised patients. Contact with 
infected cats and litter, contaminated soil and infected meat 
are risk factors for toxoplasmosis. Although the prevalence of 
Toxoplasma in pig production has declined significantly dur-
ing the past 30 years, it was suggested that a large part of hu-
man toxoplasmosis cases may be ascribed to meat, including 
pork. Moreover, perinatal screening of pregnant women and 
infants for Toxoplasma has proven to be of limited value. This 
has raised the question how to survey for Toxoplasma: in hu-
mans or meat? Therefore, the role of meat, including pigs and 
pork, as a risk factor for human toxoplasmosis was assessed. 
The release assessment showed that outdoor-reared pigs 
as well as sows and boars were at higher risk of Toxoplasma 
infection. Consumption of mildly cured pork products and in-
adequately heat-treated pork were associated with increased 
risk. Knowledge on elimination or survival of Toxoplasma in 
cured pork products is sparse, which is unsatisfactory given 
current trends toward lower salt content and lower cooking 
temperatures. It was concluded that, aside from consump-
tion of raw pork, certain mildly cured ready-to-eat pork 

products, that have not been heat-treated, may constitute a 
risk for toxoplasmosis, if not frozen prior to manufacturing. 
Information on the effects of curing on survival of Toxo-
plasma in meat is sparse. However, most of the pork used 
for manufacturing in Denmark originates from pigs raised 
indoors and for logistic reasons is frozen prior to processing, 
thereby reducing the risk for human toxoplasmosis.

PO3.78

The Identification of Entamoeba Spp. in Wild African 
Green Monkeys (Chlorocebus Sabaeus) on St. Kitts, West 
Indies
Levecke, Bruno1; Geldhof, Peter1; Krecek, R.C.2; Casaert, Stijn1; 
Dorny, Pierre1, 3; Vercammen, Francis4; Vercruysse, Jozef1

1. Department of Virology, Parasitology and Immunology, Faculty of 
Veterinary Medicine, Ghent University, Merelbeke, Belgium; 2. Ross 
University School of Veterinary Medicine, St Kitts, Saint Kitts and 
Nevis; 3. Department of Animal Health, Institute of Tropical Medicine, 
Antwerp, Belgium; 4. Centre for Research and Conservation, Royal 
Zoological Society of Antwerp, Antwerp, Belgium

Entamoeba spp. are often diagnosed in the stool of non-
human primates and inhabitants of the tropics. Although the 
majority is considered to be harmless, care should be taken 
when E. histolytica is involved. Infection by this gastrointes-
tinal parasite may cause hemorrhagic dysentery, extra-intes-
tinal pathologies, such as liver abscesses, and even death. 
A pilot study indicated that Entamoeba spp. (75%) were the 
most prevalent parasites in wild African green monkeys 
(Chlorocebus sabaeus) on the island of St. Kitts, West Indies. 
However, prevalence data of E. histolytica are not available 
and the possible reservoir function of these animals for zoo-
notic transmission remains unclear. Therefore, the objectives 
of this study were to study the occurrence of E. histolytica 
and to estimate the zoonotic reservoir function of African 
green monkeys on St.Kitts. To this end, Entamoeba samples 
previously collected from 40 animals from nine locations 
were re-examined. Two polymerase chain reaction protocols 
targeting the small subunit ribosomal DNA gene were used 
for the identification of E. histolyticain all samples. In addition, 
other Entamoeba spp. were also identified using a reverse 
line hybridisation blot protocol. The molecular identification 
revealed the absence of E. histolytica, but the presence of E. 
dispar, E. hartmanni, E. coli and E. chattoni. These findings sug-
gest that African green monkeys at St. Kitts are not a poten-
tial reservoir for E. histolytica infections. 
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Seroprevalence of Toxoplasmosis(Toxoplasma gondii) in 
Pigs, Goats, Cattle, Dogs and Cats in Peninsular Malaysia
Raimy, Nurulaini; Panchadcharam, Chandrawathani; Che 
Mamat, Zaini; Bathmanaban, Premaalatha; Zahari, Zawida; 
Victor, Imelda Lynn; Musbah, Adnan; Omar, Jamnah 
Veterinary Research Institute, Ipoh, Perak, Malaysia

Toxoplasma gondii is a species of parasitic protozoa in the 
genus Toxoplasma. The definitive host of T. gondii is the cat, 
but the parasite can be carried by the vast majority of warm-
blooded animals, including humans. Toxoplasmosis can 
cause severe disease in many species of animals, including 
embryonic death and resorption, fetal death and mummifi-
cation, abortion, stillbirth and neonatal death in goats and 
sheep. Therefore in this study, antibodies towards the proto-
zoan parasite, Toxoplasma gondii were assayed in sera of 200 
goats, 100 pigs, 126 cattle from various states of Malaysia. A 
total 135 dogs and 55 cats around Ipoh, Malaysia were also 
screened. The indirect fluorescent antibody test (IFAT, cut-off 
titer 1:200) was used. Our findings showed that antibodies 
were found in 35.5% of goats, 14.5% cats, 9.6% dogs, 7.9% lo-
cal cattle and 4% yellow cattle but none in pigs. Therefore, we 
can conclude that toxoplasmosis infection is most prevalent 
in goats and can be commonly found in domestic animals in 
Malaysia.

PO3.80

Age-Related Infection and Transmission Pattern of 
Human Cysticercosis in Southern Ecuador
Praet, Nicolas1; Speybroeck, Niko1; Rodriguez-Hidalgo, 
Richar2; Berkvens, Dirk1; Benitez-Ortiz, Washington2; Brandt, 
Jef1; Saegerman, Claude3; Dorny, Pierre1

1. Institute of Tropical Medicine of Antwerp, Antwerpen, Belgium; 2. 
Centro Internacional de Zoonosis, Quito, Ecuador; 3. Department of 
Infectious and Parasitic Diseases, Epidemiology and Risk Analysis 
Applied to Veterinary Sciences, Faculty of Veterinary Medicine, 
University of Liege, Liege, Belgium

Background: Human neurocysticercosis is recognised as an 
important but neglected cause of epilepsy in developing 
countries where the parasite occurs. Data on the transmis-
sion dynamics of the parasite in endemic areas are scarce. In-
dividuals living in these areas are likely to be highly exposed 
to the parasite, but relatively few of them develop active 
infections. 

Objectives: The present community-based study aimed 
to describe changes of antibody responses and infection 
patterns related to age and/or gender in a south Ecuadorian 
rural population by combining antibody and antigen sero-
logical data with demographic characteristics. 

Findings: In 25% of the population antibodies to T. solium 
cysticerci were detected while 2.9% had circulating parasite 

antigens. The proportion of antibody positives increased 
significantly till the age of 40 years to become stable in older 
individuals. A rule-based simulation model was developed 
to explain these variations and to reflect the dynamics of 
exposure to, and transmission of the parasite. In contrast, the 
proportion of people presenting active infections (antigen 
positives) was significantly higher in people older than 60 
years. Immunosenescence could explain such an observation 
since a weaker immune system in the elderly would facilitate 
the establishment and maintenance of viable cysticerci in 
comparison with fully immunocompetent younger individ-
uals. 

Conclusions: This work points out the role of the immune 
system in the development of cysticercosis inside an ex-
posed population and highlights new essential issues in the 
understanding of the transmission dynamics of the parasite, 
its incidence and the resulting immunological response at 
population level.

PO3.81

Determination of Morphologic Characters of Intestinal 
Helminthes in Dog
Sattari, Arash; moshiri, farzaneh; lashtoo aghaee, bahareh
Islamic Azad University, Gorgan Branch, Gorgan, Iran

Human infection especially with dog’s helminthes parasites 
is an emerging health issue, as the human environment is 
increasingly shared with infected animals, either pets or wild 
life. In this study, the intestinal content of 83 stray dogs, col-
lected from the Kordestan,West Azarbaijan, and Kermanshah 
provinces in Iran. Following autopsy of the animals, their 
small intestine were removed, slit open and the epithelium of 
the intestine scraped into a jar. Recovered helminthes were 
fixed in alcohol and the cestodes were stained with carmine. 
their morphological characters as the size of body(length 
and width), esophagus, tail, spicule, buccal cavity, bursal sac, 
gubernaculums, egg, hooks, rostellum, cirrus sac, Para uterus, 
scolex, mature and gravid proglotides and number of testes, 
hooks, proglotides, spines, eggs in each sac, were measured 
and recorded.The parasites were identified according to the 
keys and guidelines given by Yamaguti (1961), Anderson 
(1992) and Khalil et al. (1994) finally. The different species 
recovered from these animals are listed as follows:

Toxocara canis, Toxascaris leonina, Ancylostoma caninum, 
Oxynema sp., Rictularia affinis, Taenia hydatigena, Taenia 
ovis, Taenia multiceps, Echinococcus granulosus, Dipylidium 
caninum, Mesocestoides lineatus and Macracanthorhynchus 
hirudinaceus.
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Prevalence of Specific Antibodies Against Toxoplasma 
gondii in Sheep in the Czech Republic
Svobodova, Vlasta; Semoradova, Dasa; Pavlata, Leos; Dvorak, 
Rudolf
University of Veterinary and Pharmaceutical Sciences Brno, Brno, Czech 
Republic

Toxoplasmosis in sheep herds have spread globally. The 
infection causes abortions. Meat of infected animals contains 
tissue cysts that can be the source of infection for humans. 

The aim of this study was to identify and evaluate the preva-
lence of specific antibodies against T. gondii in sheep in the 
Czech Republic. 

From February 2006 to August 2007, 155 samples of blood 
serum from clinically healthy sheep were examined. Herds 
with farming conditions typical for the Czech Republic were 
selected (50 to 200 animals grazing in the pasture most of 
the year). Cats, definitive hosts of Toxoplasma gondii, often 
occur near sheep farms, as well as conditions in the Czech 
Republic are favorable for a long-term survival of T. gondi 
oocysts.

Sheep blood serum samples were examined by IFAT for 
specific antibodies against Toxoplasma gondii. Out of a total 
of 155 sheep, 121 were positive (78 %). Detected specific IgG 
antibodies against Toxoplasma gondii ranged between 1:40 
and 1:2560. Low titers (40 – 160) were detected in 78 % posi-
tive sheep. Titers exceeding 1000 were detected only in 8 % 
positive animals. No positive animals showed clinical symp-
toms (including abortions). 

Latent toxoplasmosis does not pose a health risk for sheep, 
but tissue cysts contained in meat of animals with circulating 
antibodies play an important role in food safety. 

Acknowledgements: This study was supported by the Re-
search Plan of the Ministry of Education, Youth and Sports of 
the Czech Republic No. MSM6215712403
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Genotyping of Toxoplasma gondii isolates in capybaras 
(Hydrochaeris hydrochaeris) from São Paulo state, Brazil
Yai, Lucia Eiko Oishi1; Pena, Hilda Fatima de Jesus2; Su, 
Chunlei3; Gennari, Solange Maria2

1. Centro de Controle de Zoonoses, São Paulo, Brazil; 2. Department 
of Preventive Veterinary Medicine and Animal Health, Faculdade de 
Medicina Veterinária e Zootecnia, Universidade de São Paulo, São 
Paulo, Brazil; 3. Department fo Microbiology, University of Tennessee, 
Knoxville, TN, USA

Toxoplasma gondii is a worldwide protozoan, but the geno-
type distribution of the isolates varies across the continents 
with a higher genetic diversity in South America than in 
Europe, USA and Africa. The greatest diversity was observed 

among isolates from Brazil. However, little is known about 
genetics of T. gondii isolates from wild mammals in Brazil. 
The aim of this study was to determine genotypes of T. gondii 
isolates in capybaras (Hydrochaeris hydrochaeris) from São 
Paulo state and if the allele types at marker CS3 are associ-
ated with mouse-virulence. Genotypes of 36 T. gondii isolates 
from capybaras from six counties were determined. Sixteen 
genotypes were identified using 11 genetic markers includ-
ing SAG1, SAG2, SAG3, BTUB, GRA6, c22-8, c29-2, L358, PK1, 
Apico and CS3. No classical clonal Type I and Type II isolates 
were found, confirming other findings that these lineages 
are rare in Brazil. Eight of these 36 isolates were grouped into 
the common clonal lineages in Brazil, previously designed 
as Types BrI, BrII and BrIII. Seven of the 16 genotypes were 
reported for the first time in this study. Three of the 36 iso-
lates showed mixed infections. Analysis of mortality rates in 
infected mice indicated that Type BrI is highly virulent, Type 
BrII is intermediately virulent and Type BrIII is non-virulent, 
which is in agreement with previous report. The allele types 
at the CS3 locus are strongly linked to mouse-virulence of the 
parasite. These genotyping results support previous findings 
that the T. gondii population is highly diverse in Brazil.
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